PANCHIP

PAN107Xx series

User Manual

V1.5 May. 2025

Panchip Microelectronics Co., Ltd.

BLE SoC Transceiver



[

)

PANCHIP PAN1O7x series BLE S

General Description
PAN1O0O7x series integr amocede BwiEr5e |3e sasn dS 02C 4tGHan sdcueail v e r .

2. 420.0483GHz wuniversal I SM frequency band. There 1is
memory. I n addition, wPANL1 @7 weaétnihe o fu p2EPYilOmspheadanel ir
PWMopn2adit twindit toinle@CwUOJARTISWSPI s, seven external ct
WWDT, USB2.0(Full Speed), 32K &RLpleitorit riFAMNe1I®S7 xmosuesrei, e ss

and el ectroni-£0OA hieddodrabledc atBiLrEg .

Key Features 3
i Broadcast and Scan peach 3

MCU ti mensecohhde. average pBower
i3zit MCU core running upyAo 48MHz

Me mor y - Peripheral

A512KB flash suppown i mogdgeepardmPwes

A 48KB SRAM i gchannel PWM

h 128B eFuse onkdbit twadkit ti mers

i 4KBcadache i One | 2C

- Low Power i Two UARTS

i Active mode RXDCRCS5mA@LIMERNS® SPI s

i Active mode OI6XA(@DCDOA)BM: f§ 2cehannel DMA

i St a nnobdye2:8 AD . i lzhannel ADC (VB&xNT VBG._
i Standby mode( 32K SRAM ret1¢mt\4im®[5)_opa'emp2)

188 AGPO, XTL, RCL can wakKeyDuP)y WWDT

i Deep sl e2pBAnoAdd: Logic fRepentpOd®./ POR / LVR / Sys
GPI O, XTL, RCL can wakepymc(Support | AP, suppor't

- Clock address 0x0)

i 32MHz RC i Clock meascaremlentcalinir at i c
A 32MHz XTAL A USB2.0(Full _speed)

i32kHz RC i Flash data encryption

A 32.768kHz XTAL . Temperature sensor

i DPLL(48MHz) i Support temperature sensot

- RF ATest -Aamlde:

i Mode -Power Management

HBLES. 3 modes: i lntegrated voltage regul at
1MbgsMbps, 500kbps, 125#*@)@)%raalltnaggteﬁ 61V. 8
HProprietary 2. 4GHz (DCIDAN: 2 to 3.6V
supportlng hardware AC|ﬁ QF BIR 4 */ 4 )QF(N32*03 )

i OQutput updwem A QFN40(5*5) / LGA20

i Receiver . Operating Condition
H-98Bm@125kbps i Operating -4@m®pe f4&taulrse :
H-99dBm@500kbps i Storage tempBOature:
H-96dBm@1 Mbps

el 4 Bm@zMbp s Typical Applications

HResolution: 0.25dB - Electronic Shelf Label
HAccuracy: KN2dB - Wireless mouse

HRangelea 5dBm - LED light control

i Single antenna supported

i Safety regulations: BQB / ETSI [/ FCC
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Bluetooth Features

Bl uet ooBnherLgoyw Control IIruet oot h Mesh
The PAN107x series BIuetoodohmpLaqwbErleer\g,ytfpogt[,@kbg{h

supportenandndy | foevat ur es req1U|0"e1d by Bluetooth
specification version .3 Supperecomésw! bredviSsUiPoPOilnt g
foll owing: - Provisi@ébD&r: PB

Support 1M PHY, 2M PHY apdo¢pdrdndEHEARS 2a nRie nPoBt e
and s8) . - Support Mesh Node Feature

i ng, Scammnjiegn@gd,, ILwiNti ating and

Support Advertis
(both ofer é:bhtgruq)lpm@spm Moedrei| psh

Connection

rol e _ A SI'G Model s: Confi Model ,
'NUP to 6 '—.' n k Layer_ state @é‘ﬁé‘ﬂl”@sM&@é‘lcé‘r(ﬁ@rﬁb&Iﬁ M cachedl
il * Passive Scanning i SI'G DevelopiRgmMbdeMsdePB
il * -cNboonmnectable advertisigde OTA Model

i4 * Any other combinatiowsppor:t multiple smart s

(Legacy/ Extended/ Peri odicconAcdurerresnttiISsyi NBor Bai-Du X i
Scanning and Connection)genie and Amazon Echo

- Support LE Features: . Support network control
i LL Encryption Secure Beacon and Group Co
i LE Data Packet Length ExSuepnpsoiroth swi t ch control fc
A LL Privacy without del ay
i Extended Scanner Filter Messlhi cSeecsur ity
i LE Extended and Periodift PAdweéssoind Mg EIFIIiPEBt iPc Cur v
i Channel Selection AlgoriitMemsABECM Encryption
i Constant Tone Extensionfi Netw8ER: Control, |V Index
- Support Update Channel Statistics
Bluetooth Host Proprietary Radio 2.4G Features
Generic Access Profile (GARpowitt saglk, POV Sa nbd €2 M Ep H
roles - XN297L, PRPANMI®ZG®EI compliant
i Peripheral & Central . Support No Acknowl edge, Ac
i Observer & Broadcaster Acknowl edge with payload

GATT (Generic Attribute. Brupfpiolra) CRCS, CRC16 and CR
i Server (to be a sensor) Support whitening
A Client (tscencsoonrmsegct to - Compatible with Bluetooth
Pairing support, includisgmuhat8edBluet ooth broadca
Connections feature fromCBImpatodwddle 4i2h Bl uetooth
Nowol atile storage supp-oBStuppolrytpe RPanhchreand s

storage o$pB8tukioosbatti nGupproadtddthae safmenespremdasp

- Clean HCI driver abstrac®BiLi&nprotocol

A 3Wire (MBYe&(5H4) UART

A SPI

i Local controller support as a virtual HCI driver
HE N
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Figus® i3crowire frame format ( cont.i.nu.o.u.s. .tranéf)érs),
Fi gur®0 3Mi crowire frame format, SSRESSLN..i.npu#Odetup
Fi gur®l 3SSP master co.upl.ed. .. t.o..t.wa..s.l.aVv.esS ... 405
Fi gur®2 3SSP master c.oupl.ed. . t.o..t.wa..s.l.aV.e.S. ... 406
Fi gulr®3 3SPI master coup.l.ed..t.o. .t..w..o .S.SP..sl.av.e.s..407
Fi gulr®4 3DMA trans el WaV.e. 5. 0. S iiniesmmee e e e e 409
Fi gur®5 3UART Control.l.er. .. .Bl.ack..Di.,a.gl.amM. ... 421
Fi gur®6 3Seri al...Da.t.a.. E.o..r..m.a..t ....................................................................... 422
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Fi gur®7 3Recei ver Seri.al...Dat.a..Sampl.e...Ro.i.nt.s...... 422
Fi gur®8 3Auto Fl ow Count.r.ol..Bl.o.ck..Di.agr.am. ... 426
Fi gulr®9 3Aut o SEND.L.REQ..TI.ML.DO.Gu e 427
Fi gulrle0 3Aut o0 CLR _LSEND.. . Tl mi.0.Q e eee e 427
Fi gurll 3Fl owchart of I nterrupt Generation..f.0rn.4d4RB8ogr a
Fi gurl2 3Breakdown of DMA Tr ans.f.er..i.nt.o. . Bur.st. . BArR2&nsac
Fi gurl3 3Breakdown of DMA Transf eur..i.nt.o..Si.ngl.e.48md Bu
Fi gulrle4d 3Case 1 Wat.er.mar.k. .. .LeN. el .S e, 431
Fi gullle5 3CWastee r2ma r.K.... L e V. .l S 432
Fi gulrle6 BUART Re.Cel Mol B LiFE O e crsseeee e 434
Fi gurl7 3Fl owchart for UART Tr.ansmi.t....Rr.ogr.ammi.d@5Exam
Fi gurle8 3Fl owchart for UART Re.c.ei.v.e..Rrogr.ammi.ng 3BXx amp
Fi gurl9 3Ti mer Contr ol.l.er..Bl.o.ck..Di.agr.am........... 459
Fi gur20 3Cl ock Source..of.. Ti.me.r..Cont.r.aol.l.er.......459
Fi gull 21 30M@E MO0 8ot e e e rmee s et e e e e e e e s snneee s 461
Fi gulr22 3Per i 0.0 .. MO0t eneeeas 462
Fi gur23 3Conti nuous...Caunt.i.ng..Mode. . evieeeeceieeennnd 6 3
Figulr24 3Coemt i ng Capl. Ul e . . Mo.d. 8. 465
Fi gur25 3Ext ernal Re.s.et....Co.unt.er...Mo.de. ... 465
Fi gur26 3Ti mer Cont r al.l.er..Bl.a.ck..Di.ag..am.......... 477
Fi gur27 3Cl ock Source..of.. . Timer..Cont.r.ol.l.er. . ...d477
(SR o RU 5 2 SR S G B I o Y GO = I < T oo T o o 1 T O = S P EPRRR PP 477
Fi gull 29 30ME@E MO0, 8 reer e rr e s e e e s e e e s e e e s e e e e e e e a e e e s amn 479
o T U Y O B - o T o O T o | o T o 480
Fi gur3®l 3Conti nuous..Caunt.i.ng.Mode. .48 1
Fi gulr®2 3CEoemet i ng Ca.pl. .Ul ... MO0 B iiiiiieeercirene e 482
Fi gur3®3 3External R.e.s.e.l....Co.unt.er...Mode. ... 483
Fi gulr3®4 3CLKTRI M Bl.o.c.k..Di.@. Q. r a M. ieecceeseee e 496
o BT g =] ST ¥ O B o T o G 3 T U O O o = TP 496
Fi gulr®6 3Meas ur.e. .. .Rri.nCi.p e e 497
Fi gulr3®7 3Meas Ur. .. . Rl i i Coul .l e 498
Fi gulr3®8 3Cal ibrat..an. . Princi . pl e 498
Fi guUull 29 BBEB Di a.0.h @ .l eeeet e eeeesaneesa s nnnnnnnns 507
Fi gulr4e0 3RNG Bl o0.cK...Di@. 0ol @ M eeee e 512
Fi gulr4el 3RTC Bl Q.CKioDdl@. Q. Lo i@ M rmee e ee e e 515
Fi gulr ePI4D gener at.i.o.n..and..det.ect.i.an. ... 522
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1  Block Diagram

ANA-Ctl
SWD [| INT SYSCHl | SPI1 | | UART1 | | TIMER1 | |TIMER2 | |CLKTRIM |
BDG
i i sys_ctl
_ [ || A2
| APB2
MCU 10_MUX DCDC
[2co | | spio | | apc | [uaRrTo |
[ wor | [Pwmo| [TiMERO | | wwDT |
A
v AHB L[ AHB2 APB1
r APB1
Y Y . Y BLE5.3/PRI_2.4G
Memory RCC R
5 RX
SRAM | PeMie A\pc
Clock
O m Matc
QD
LASH GPIO | | USB| [ D™MA 3.§ Network
Reset —>| Mod PLL
eFuse

Fi gulBd ock Diagram
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P06 / UARTO_RX/ SPI0_MISO / PWM_CH5 / TM1_EXT / AHB_CLK

P02 /UARTO_CTS / UART1_CTS/SPI1_MISO/ PWM_CH3

VSW1
VBAT

PWM_CHO / SPI0_MOSI / UART1_RX / 12C0_SCL / ADC_CH5 / H

PWM_CHS / SPIO_MISO / UART1_TX / 12CO_SDA / P

CLK_32K / UARTO_TX/ PWM_CH7 / UART1_RTS / SPI0_MOSI / P}

SPIO_MISO / TIMERO_CNT_OUT / UART1_TX / UARTO_RX / PWM_CH4 / ADC_CH3/ {
SPI0_CS/ SPI1_CS/ PWM_CH3/ UARTO_RTS / 2C0_SDA / USB_DM /
SPIO_CLK / PWM_CH2 / UARTO_CTS / 12CO_SCL / USB_DP /

)
(Oram)
(0}
(|
1257
Pz
jr::m}

=20 |VOUT_BK

=0 | DVSS/VSS_BK

=0

=1 | VDD_FLASH

Cz1| P05 / UARTO_TX / SPIO_MISO / PWM_CH4

21| P04 / UARTO_RTS / SPIO_CLK / PWM_CH3 / TMO_EXT / ADC_CHO

QFN 32

E£PAD

1| P03/ UARTO_CTS / SPIO_CS / PWM_CH2 / TIMERO_CNT_OUT

=]

=]

POL/SWD_DAT / UART1_TX / 12CO_SDA / SPI0_CS

P00 / SWD_CLK / UART1_RX/ 12C0_SCL / SPI0_CLK

P24/ SPI1_MISO / UARTL_RX / PWM_CH2 / TIMER1_CNT_OUT / ADC_CH6
P21 /XTLO/ SPI1_MOSI/ PWM_CH7

P20 /XTL1/ SPI1_MISO / PWM_CH6

P23/SPI1_CS /12C0_SCL / PWM_CH1 / ADC_CH1 / DPLL_DIV8

P22/ SPI1_CLK / SPI0_MOSI / PWM_CHO / ADC_CH2

ANT

TMO_EXT / UARTO_RX/ SPI0_CS/ PWM_CH5/ P1591

12C0_SCL/ SPI1_CLK/ PWM_CHO / UARTO_TX/ TIMER2_CNT_OUT / PjlEIm]

RCH /PWM_CH1 /UARTO_RX / TM2_EXT / P1f 11

DVDD | @3

NRSET| =1

XC1| =
XCo
VCC_RF| 53

Fi g22QFN 32
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[161| P01/ SWD_DAT /UART1_TX/ 12C0O_SDA / SPIO_C:

5
@ % |
5 9 9
N -
=534
% 0 > 0
> > 0O >
[ )
HHEHH
VBAT | o
SPI0_CS/ SPI1_CS/ PWM_CH3/ UARTO_RTS / 12CO_SDA / USB_DM /P33
SPI0_CLK / PWM_CH2 / UARTO_CTS /12C0_SCL/USB_DP / gz | QFN 20
NRSET| 23
pvDD | =3
[N
382t
X X0 <=
(8]
>

P00 /SWD_CLK /UART1_RX/12C0_SCL / SPIO_CLK

P21/ XTLO/ SPI1_MOSI/ PWM_CH7

P20/ XTL1/ SPI1_MISO / PWM_CH®6

P23 /SPI1_CS /12C0_SCL /PWM_CH1 /ADC_CH1/ DPLL_DIV8
P22 /SPI1_CLK/ SPIO_MOSI/PWM_CHO /ADC_CH2

Fi g23QFN 20

PANIx®r User Mahbual V1.

Di agram

P a g2e6o f5 4 2



\
PANCHIP

BLE SoC T

€S

PANIxGEr

Mg SSNSSAQ

M9 1NOA

TMSA

1vaA
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€HO DAV /¥HO WM /XY 0LYVN/ XL 119VN/LNO0 LND O¥HINILL / OSIN 0IdS / TTd
aana

P25/ SPI1_MOSI/ UART1_TX / PWM_CH3 /12C0_SDA/ ADC_C}+

P01 /SWD_DAT /UART1_TX/12C0O_SDA / SPIO_CS

P00/ SWD_CLK /UART1_RX/12C0_SCL / SPI0_CLK

=] [ [=]
(] [L1fed / ZHO WMd / ISON TIdS / 0TLX
(] [slfed / 9HO WMd / OSIN TIdS / TLX
(] m [¥ZH/9HO 0AV /LNO LNO THINWIL/ZHD WM /XY TL1dvN /OSIN TIdS
L] < [€%H /8AIQ 11dA/ THO DAV / THO WMd /10S 0021/ SO TidS
(=] O [€ldd / THD 0aV/OHD WM / ISOW 0IdS /MT1D TIdS
[or] — ]|ano
[=] 1] Ny

BEE ®

W

Fi g24LeGR 0
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22 Pin Descriptions

Detail pin descriptions seékea b2tle

Tab2ll®i n Descriptions

Pi No. . Pin . .
Pin Nam Description
QFN4| QF N3] QFN2|LGA?2 Typ
DCDC interna(swbtvehi B
1 1 20 13 |VSWwi P frequency is about 65
is required when usin
2 2 1 14 |VBAT P Power (i\hDpOu)t
PO7 I / O |Genepruaripose digital i
UART1_ RX | UARIR X
|l 2C0_SCL I/ O 206CL
3 3 - -
SPI 0_MOSI ||/ O |SRIMOSI
PWM_CHO (0] ChanOPaNMo ut put
ADC_CHS5 Al ChanbADIC i nput
P10 I / O |Genepruaripose digital i
UART1 _TX @] UARIT X
4 4 - - | 2C0_SDA I/ O |l 206DA

SPI O_MI SO || /] O |SRIMI SO

PWM_CHS5 (0] ChanbPeAlMout put
P11 | / O |Genepruarlpose digital i
UART1_RTS |O UARIRT S
SPI 0_MOSI ||/ O SRIMOSI
° ° ] ] PWM_CHY (0] ChanmPaNlMout put
CLK_32K (0] 32kHz Clock Output
UARTO _TX 0] UAROT X
P12 | / O |Genepruarlpose digital i
UARTO _RX I U A ROR X
TI MERO _CNTO Ti mer O output
6 6 - 16 |UART1 _TX 0] UARIT X
SPI O_MI SO ||/ O ||SRMI SO
PWM_CH4 (0] Channel odt pwWwMm
ADC_GH Al Channel 3 ADC input
7 7 2 - P13 | / O |Genepruarlpose digital i
HE N
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UARTO_RTS |O UARORT S
| 2C0_SDA I/ O |l 20G6DA
PWM_CH3 (0] Chan33PaNMout put
SPI'1_CS | / O |SPLCS
SPI 0O_CS I / O |ISRICS
USB_DM Al / AUSHB m
P14 | / O |Genepruarlposé ngpiugi taald o
UARTO_CTS | UAROCT S
I 2C0_SCL I/ Ol 206CL

8 8 3 -
PWM_CH2 O Chan2PeNMout put
SPI' O _CLK |I/OSRI cl ock
USB_DP Al /| AUSH p
P15 | / O |Genepruarlpose digital i
SPI O_CS I / O |SRICS

9 9 - - PWM_CHS5 (0] Channel o6t pWM
TMO _EXT I Ti mer 0 external input
UARTO_RX | U A ROR X
P30 | / O |Genepruarlpose digital i
UART1_RX | UARIR X

Lo ] ] ] PWM_CH®6 o} ChanGPaNMo Ut put
SPI1_MI SO/ O [SPLMI SO
P16 | / O |Genepruarlpose digital i
UARTO_TX O UAROT X
PWM_CHO 0] ChanOPeNMout put

S e "~ SPI1_CLK |/ OsPl clock
| 2C0_SCL I/ Ol 20G6CL
TI MER2 _CNT|O Ti mer 2 output
P17 | / O |Genepruarlpose digital i
UARTO _RX I U A ROR X

12 11 - 15 [TM2 _EXT I Ti mer 2 external i nput
PWM_CH1 O ChanlrPeNMout put
RCH 0] RCHut put

13 13 4 - NRSET I Reset pin

HEEm
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14 12 5 17 DVDD P HLDO outyputca,l value
15 14 6 18 [XC1 A O External 32MHz <cl ock
16 15 7 19 [XCO Al External 32MHz ¢l ock
RF poiweputcan be dire
17 16 9 20 |[VCC_RF P VOUT BK
18 - 8 2 GND P Ground (VSS)
19 - - - GND P Ground (VSS)
50 17 10 1 ANT AI/ARF antenna an exte
use
P31 | / O |Genepruarlpose digital i
UART1 _TX o UARIT X
21 - - -
PWM_CHY (0] ChanmPeNMout put
SPI'1_MOSI ||/ O |[SPLMOSI
P22 | / O |Genepruarlpose digital i
SPI'1_CLK I / O |SPLl ¢l ock
22 18 11 3 PWM_CHO (0] ChannRWMQQt put
SPI 0_MOSI ||/ O |SRIMOSI
ADC_CH2 Al Chan2aeADC input
P23 | / O |Genepruarlpose digital i
SPI'1_CS I / O |[SPLCS
PWM_CH1 (0] ChannaMMoluthut
23 19 12 4
DPLL_DI VS8 |O DPLL_DI V8 outoput
| 2C0_SCL I/ O 206CL
ADC_CH1 Al Channel 1 ADC input
P20 | / O |Genepruarlpose digital i
XTL1 AO Externa&Hz3d2o.ck6&our ce
24 20 13 6
SPI'1_MI SO ||/ O |[SPLUMI SO
PWM_CHG®6 (0] ChannéMMo@ thut
P21 | / O |Genepruarlpose digital i
XTLO Al ExternaHz 321l d6B sourc
25 21 14 7
SPI'1_MOSI ||/ O |[SPLMOSI
PWM_CHY (0] ChannRWMMULt put
P24 I / O |Genepruarlpose digital i
26 22 - 5
UART1 _RX I UARIR X
HEEm

PANIXx®Er User
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SPI'1_MI SO | O |[SPLMI SO
PWM_CH2 o} Chan2PaNMo ut put
TI MER1_CNTO Ti mer1l output
ADC_CHG®G6 Al ChaneADIC i nput
P25 | / O |Genepruarlpose digital i
UART1 _TX 0] UARIT X
SPI'1_MOSI | O [SPLIMOS|

27 - - 9
PWM_CH3 o} Chan3PeNMout put
| 2C0_SDA | O || 206DA
ADC_CH7 Al ChanmdIC i nput
P26 I O Genepruarilpose di @iuttpluti
UART1_RTS |O UARIRT S

28 ) _ _ PWM_CHA4 (0] ChandPaNMout put
SPI'l_CS I O [SRCS
P27 | / O |Genepruarlpose digital i
UART1 _CTS | UARICTS

29 |- - - PWM_CH5 o} ChansPeNlMo ut put
SPI'1_CLK | O |SPL cl ock
XTH 0] XTHut put
POO I O Genepruarilpose digital i
SWD_ CLK I SWD clock input

30 23 15 8 UART1_RX | UARIR X
I 2C0_SCL | O |l 206CL
SPI O _ CLK |I/OSRI clock
PO1 | / O |Genepruarlpose digital i
SWD _DAT I / O |SWD datanaun ppuwtt

31 24 16 10 |UART1 _TX 0] UARIT X
| 2CO0O_SDA |I/ O | 206DA
SPI 0_CS I O [SRICS
PO2 | / O |Genepruarlpose digital i
UARTO_CTS | UAROCT S

32 25 - -
SPI'1_MI SO | O [SPLMI SO
PWM_CH3 o] Chan3PeNMout put

HEEm
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UART1 _CTSI| UARTCT S
POS3 | / O |Genepruarlpose digital i
UARTO_CTS | UAROCTS
33 26 - - SPI O_CS I / O |SRICS
PWM_CH2 ¢} Chan2PeNMout put
Tl MERO _ CNO Ti mer O output
PO4 | / O |Genepruarlpose digital i
UARTO_RTS |O UARORT S
SPI 0_CLK I/ O|SRI cl ock
34 |27 |- -
PWM_CH3 O Chan3PeNMout put
TMO EXT I Ti mer 0 external input
ADC_GCH Al Channeli mMp WADC
POS5 | / O |Genepruarlpose digital i
UARTO_TX 0] UAROT X
35 28 - -
SPI O_MI SO ||/ O |SRMI SO
PWM_CHA4 0] ChandPeNMout put
36 29 17 - VDD_FLASH P FLASHwer input
POG6 | / O |Genepruarlpose di @iutt pluti
UARTO _RX | U A ROR X
SPI O_MI SO || / O |SRMI SO
37 30 - -
PWM_CHS5 0] Chan5PeNMout put
TM1 EXT I Ti mer1l external input
AHB CLK 0] AHB cl ock output
e R L R o SRS JEOH AL
40 32 19 12 [VOUT_BK P DCDC voltage outoput
41 33 21 - E-PAD P Chip bottom pad, comn
HE N
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3  Function Description
31 System Manager
3.1.10vervi ew
System management includes the foll owing st
System Memory Map and description
System Timer (SysTick)
Nested Vectored I nterrupt Controller (NVI
System Control regi sters (SCB)
3.1.2Memory Organization
3121 0verview
ThRAN1GE2x i es pbytve dedsdrdegsssi ng space. The ad

or hip
and

ThRAN1GEX i

3.122System Memory

programming

contr ol |Tearb8lei sl heh adwr aiid etdhe egi ster d

will be -dbesprpéedph

onl ye ndu ppmo rdtag al if totrlmea t

detail s

es

Ma p

The memory | ocat i eerhs pascsoing mreod |telad3ldsmerhe osrh o w
Addr ess Peri pher al BU S
0 x EO 0 GOOXOEOO0O FFF F F MO
OX5002009P003FFFF BLE5. 3 AHB
0x400A0RA@00AFFFF Us B
0X4009000009FFFF Reserved
OXxX4008000008FFFF eFuse
0 x 4 00007 x 4 OFF F F ANACTL
0 x 4 00006D x 4 OFF & F DMA
0 x 4 000050 x 4 OFF & F FLASH(control, ac/lAHB
0 x 4 00004D x 44BFF F CLKERESBEIQD,LVR
0 x 4 00003D x 43BFF F SYSTEMOMUX
0 x 4 000020 x 42BFF F GPI O
O0x 4800 4 DPAF Reserved
0 x 4 000040 x 4 OFOFLF Reserved
Ox400 OXMMDDI1IB8FFF Reserved
O0x40010XKMMOD1I7FFF Reserved AHB APB2
0 x 4 0 0 306<4 BEOFLF CLKTRI M
0 x 4 0 0 905« BEOFLF TI MER
0 x 400 10400FLF Tl MER

PANIXx®Er User

MaB ual
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0 x 400 10Xx0BAFLF UART
0 x 40 0 10X0@BFLF Reserved
O0x400DXUMWWI1I1FFF S PLI
O0x4000XKMMDDI1IOFFF Reserved
0x 4 COMOxX 4 COPF Reserved
0x 480®00Ox 4 BOROF Reserved
OXxX4P0D®OX 4 DPPOF Reserved
0 x 4 600060 x 4 OFOFOF Reserved
O0x400 OXMMOOB8FFF TI MERO
O0x4000KMMOO7FFF WWD T
O0x400O&KAMMOO6FFF WD T APB 1
O0x400 XXMM OS5FFF ADC
O0Xx400OKXMMMOO4FFF P WN
O0Ox400@OXMMOO3FFF UARTO
O0Xx400OOXMMOO2FFF Reserved
O0x4000XAMMOO1LFFF S Rl
O0x400OXKHMMOOOFFF I 2CO0
O0x200 OX@RMOOFFFF SRAM
O0Ox008OXMMFFFFFF ROM
O0x000OXMWW FFFFF FLASH

Tab3lldaddr ess Space AGhsiipg nMoednutise sf or On
3.1.3System Regi ster Map

R: reawW: omrdiyRé Wobbyh read and write

Register‘Offset ‘R/W‘Description Reset \
SYS Base Address:
SYS_BA = 0x4003_0000
SYS_PO_SYS_BAG(R/ WPO Multiple Function af0x0000 |
SYS_P1_I1SYS_BA+(R/WP1 Multiple Function af0x0000 |
SYS_P2 _1SYS_BA+(R/WP2 Multiple Function af0x00 0000,
SYS_REGL|SYS BA®O(R/ WRegi st®r oWricte on Contr |0x0000 |
SYS_STATSYS_BA#4M(RO |ROM Status Regi ster O0x00_0C¢
SYS _CTRISYS BA#B(R/ WSystComORe®dgi st er 0x0000 |
SYS CTRISYS BAG(R/ W SystComtlRe®g¢gi st er 0RO04 0C¢
HE N

PANIXx®Er User
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314 System Register Description

3141 Mul ti pl e PBu@drnti roml Register (SYS_PO_MFP)

Regi st gO0f f set R/ WDescription Reset Val
SYS PO |SYS_BA+|R/ WPO Mul tiple Function [0Ox0000_0C¢
Regi ster

BitsDescription

[ 31:|Reser|Reserved.

[ 23 EXW:]OPO[ 7: 0] Alternate Function Selection Ex
The pin functi &XT™WHP PaOn dd eApeTnds on

[ 15:|ALT[. OOPD7 A0t ernate Function Select Bit

The pin functi &XT™WHP PaOn dd eApeTnds on

[ 7] MFP [|PO. 7 Alternate Function Select Bit

Bi EXT7] (SYS23F0)_ MFARL[T[ 7] BFYS_ROJIAdMMEP[ 7]
(SYS_PO7]JMFPdet er mi ne the PO.7 function.

©Op, 0) = GPI O function is selected.
0Pl =1lwmxardftunction is selected.

(0O,, 10)2c=0f iscdt i on i s selected.
O,,D1spi 0 frmsciti on i's selected.

a0, Ppwm=dhhction is selected.
21,,1)1 = Reserved.

[ 6] MFP [|PO. 6 Alternate Function Select Bit
BiEXT6] (SYS_PO_MFP[ 22]) 14]1ALT[and (NFYES[_&P)
(SYS_PO_MFP[6]) determine the PO.6 func

©Op, 0) = GPI O function is selected.
O0pP1 =OvaRunction is selected.
(O0,, 10) nmnFi $sapn ®t i on i s selected.
©O,, )1 = pwm_chb5 function is selected.

@ao, OmMlFexntcti on i s selected.
(1,,1)la=h b fceculnkcti on is selected.

[ 5] MFP [|PO.5 Alternate Function Select Bit

Bi EXT5] (SYS_PO_MFP(2Y$)POAMEP[ 13] ), ancd
(SYS_PO_MFP[5]) determine the PO.5 func

©op, 0) = GPI O function is selected.
0p1 = wardftulhction is selected.

(O0,, 10) mFi $sapn ®t i on i s selected.

©O,,D)1 = pwnuncchtdi on is selected.

@0, 0) = ext_stadc function is selected
a1,,1)1 = Reserved.

[ 4] MFP [|PO. 4 Alternate Function Select Bit

Bi EXT4] (SYS_PO_MFP[20]), ALT[4] (SYS_P
(SYS_PO_MFP[4]) determine the PO.4 func
©op, 0) = GPI O function is selected.
0Pl = pvpHsutN@tion is selected.

(0,, 10) clfkesepc®i on is selected.
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O, D1 = pwm_ch3 function is selected.
@apo, 0) = tmO_ext function is selected.
a1,,1)1 = Reserved.

[ 3] MFP [|PO. 3 Alternate Function Select Bit
Bi EXT3] (SYSI19F0)_MFAR[T[ 3] (SYS_PO_MFP[ 11]
(SYS_PO_MFP[ 3])Ofdenetrimbime the PO.
©op, 0) = GPI O function is selected.
ooy = odHstnti on is selected.
(0O,, 10) c=$ wmdtoi on is selected.
O, D1 = pwm_ch2 function is selected.
@aop, 0) = timerO_cnt_out function is sel
1,,)1 = Reserved.

[ 2] |MFP [|PO. 2 Alternate Function Select Bit
Bi EXT2] (SYS_PO_MFP[18]) 10]ALT[a&nd (MFR[_2P]
(SYS_PO_MFP[2]) determine the PO0O.2 func
©op, 0) = GPI O function is selected.
OpLnH = wvartO_cts function is selected.
©0,, 10) = spil_miso function is selected
O, D1 = pwm_ch3 function is selected.
@0, 0) = wvartl_cts function is selected
1,,)1 = Reserved.

[1] |MFP [|PO. 1 Alternate Function Select Bit
Bi EXIT1] (SYS_PO_MFP[17]), ALT[1] (SYS_P
determine the PO.1 function.
©Op, 0) = GPI O function is selected.
001 s=wd fduantction is selected.
©O,, 10) = wartil tx function is selected.
O, Di1ix2cO0f snWati on i s selected.
a0, €Opi Buaxtion is selected.
1,,)1 = Reserved.

[ 0] MFP [|[PO. O Alternate Function Select Bit
Bi EXTO] (SYS_PO_ MHKPYIS6 ]P)0,  M¥LPI[[80]]) , and M
determine the PO.0 function.
©Op, 0) = GPI O function is selected.
Op1 s=wd fcurkcti on is selected.
0,, 100) = wartl_rx function is selected.
O,,D1ix2cOf iscdti on is selected.
a0, €Opi6f wnkti on is selected.
21,,1)1 = Reserved.

HE N
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3142 Mul ti ple Function Portl Control Regi ster

Regi st el Of

fset R/ WDescription

Reset Va

Regi ster

SYS_P1 |SYS_BA+/R/WP1 Multiple Function |0x0O0O0000_ O

Bits Description

[ 31:]Reser

Reserved.

[ 23 :]EX[7:]0

P1[7: 0] Alternate Function

Selection EX
The pin functi &@X MWHP Palndd eAp,eTnds on

[ 15:]ALT[ O

PL7A0}t ernate Function Select

The pin functi &@X MWHP Palndd eAp,eTnds on

Bit

[7 MFP [

P1.7 Alternate Function Select
Bi EXT7] (SYS2B)Y,MRERPT[7] (SYS_P1_MFP[15]

(SYS_ P1 _MFP[7]) determine the P1.7 func
©op, 0) = GPI O function is selected.
0Pl = wuvartO_rx function is selected.
©O,, 10) = tm2_ext function is selected.
O, D1 = pwm_ch1l function is selected.
@,, 0) = rch function is selected.
1,,)1 = Reserved.

Bit

[ 6] |MFP [

P1.6 Alternate Function Sel ect
Bi EX[T6] (SYS2F1) ,MFARL[T[ 6] WPYS_RDHIdMMFEP[ 6]

Bit

(SYS_P1 _MFP[6]) determine the P1.6 func
©Op, 0) = GPI O function is selected.
0Pl = wuvartO_tx function is selected.
©O,, 10) = timer2_c¢cnt _out function is sel
O, D1 = pwm_chO function is selected.
a,, 1s)gi=cl k function is selected.
1,,)1i20s c | function is selected.

[5] MFP [|PBKAl ternate Function Select Bit
Bi EXB] (SYS_RLI)MPRLTBYS_RB)MFR[5d MFP]
(SYS_PI15 MFHEEt er Bfi mrec ttihen .P 1.
©Op, 0) = GPI O function is selected.
OpLH = spiO_cs function is selected.
(0,, 10) = pwm_ch5 function is selected.
O, D1 = tmO_ext function is selected.
10, 0) =f wnacrttiOonr xi s sel ected.
21,,1)1 = Reserved.

[4] MFP [|PMAl ternate Function Select Bit
BiEXM (SYS_RD)MHPLTBYS_RP)MFR[#d MFP]
(SYS_P14 MFBEt er Afi nrec tt ihen .P 1.
©Op, 0) = GPI O function is selected.
Opn = wvwartO_cts function is selected.
(0,, 100) = i 2c0_scl function is selected.
©O,, D1 = pwm_ch2 function is selected.
1,, 10) = spi 0 _clk function is selected.

HE N
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a1,,1)1 = Reserved.

[3] MFP3 [|PBAl ternate Function Select Bit

Bi EXB] (SYS_RP)MPRLTIBYS_RI1)MFR[B MFP]
(SYS_ P13l MFBRBEt er &fi mnrec ttih@en .P 1.

©op, 0) = GPI O function is selected.
OpnH = wvartO_rts function is selected.
(0,, 100) = i 2c0_sda function is selected.
O, D1 = pwm_ch3 function is selected.
1,, 10) c=$ wmdtlion i s selected.
1,,)1 = csdpurction is selected.

[2] MFP2] [|[PRAIl ternate Function Select Bit

Bi EX[P] (SYS_RB)MPRLTBYS_RD)MFR[Rd MFP][
(SYS_P12l MFHEEt er &fi mrec tt ihen .P 1.

©op, 0) = GPI O function is selected.
001 u=albrtx function is selected.
©Oo,, 10) = pwm_ch4 function is selected.
©O,,D1 = timerO_cnt_out function is selec
@0, 0) = wartl_tx function is selected.
1,,)1 = mipsiaddncti on i s selected.

[1] MFP [|PULAl ternate Function Select Bit

Bi E X[0] (SYS_RY)MFIRLTBYS _BJ1) MFe&Pdld (MFWVY$ _ RB]1
det er mi ifeun dtei &P .

©Op, 0) = GPI O function is selected.
oo, 1) = wvwartl rts function is selected
©O1, OP mossipifunction is selected.
©o,, 11) = pwm_ch7 function is selected.
(o, 0) = ¢l k_32k function is selected.
1,,)1 = wuart O stexl efcutnecdt.i on i s

[Q] MFP [|PODAl ternate Function Select Bit

Bi E X[0] (SYS_BBP)MRRLTBYS_ BJ1) ,MFPfd (MFWYS$ Bl
det er mi Bfeun dtei P .

©Op, 0) = GPI O function is selected.
©Op)l = wRuouhtetion is selected.

(0,, 10) = i 2c0_sda function is selected.
O0,,)1 = mgipsiddbncti on is selected.

@0, 0) = pwm_chb5 function is selected.
21,,1)1 = Reserved.
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3143 Mul t FphefPooh2 Control Register (SYS_ P2 _ MFP

Regi st gOf f set R/ WDescription

Reset Val

Regi ster

SYS P2 |SYS_BM3|R/WP2 Multiple Function |0x0000_ 00

Bits Description

[ 31:|]Reser|Reserved.

[ 23 :]EX[W:]OP2[7: 0] Alternate Function

Selection EX
The pin f Wdrepteindds ™M Pa2nd ALT.

[ 15:|ALT[ 7|PR7A0D}t ernate Function Select
The pin functi &X ™WHP Pa2ndd eAp,eTnds on

Bit

©Op, GPkPIfaunction is selected

[7 MFP [|P2.7 Alternate Function Select Bit
Bi EXT7] (SYS2BR2,MERPT[ 7] @SY$.PanWFPRIFP[ 7
(SYS_ P2 _MFP[7]) determine the P2.7 func

(SYS_P26) MFBEt er 6&fi nrec ttihen .P 2.

OpLnH = wartl cts function is selected.
©O,, 10) = pwm_chb5 function is selected.
O, D1 = spil_clk function is selected.
10, Bgeserved.
@,, 10) = xth function is selected.
21,11 = Reserved.

[6] MFP [|PBAl ternate Function Select Bit

Bi EX®B] (SYS_R2)MFPRLTBYS_R2)MFR[6d MFP]

(SYS_P25 MFBRBEt er Bfi nrec ttih@en .P 2.

©Op, 0) = GPI O function is selected.
0Pl = uvHsminktion is selected.
(0o,, 10) = pwm_ch4 function is selected.
O, D1 = spil_cs function is selected.
1,, 10) = Reserved.
21,11 = Reserved.

[5] MFP [|PBAl ternate Function Select Bit

Bi EXB] (SYS_R2)MPBRLTBYS_RB)MFR[5d MFP]

(SYS_P24 MFBEt er Afi nrec tt ihen .P 2.
©op, 0) = GPI O function is
0Pl = spil_miso function i
(0,, 10) = wartl1l_ rx function

©op, 0) = GPI O function is selected.
OpnH = spil_mosi function is selected.
(0,, 10) tkuactilon is selected.
O, D1 = pwm_ch3 function is selected.
A0 = Reserved.
(1,, 102x0sda function is selected.
21,,1)1 = Reserved.

[4] MFP [|P2AAl ternate Function Select Bit

Bi EXH (SYS_RP)MHRALTBYS_R2)MFR[M@dd MFP]

selected.
s

sel ected.
s selected.
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O, D1 = pwm_ch2 function is selected.

@ao, 0) = timerl_cnt_out function is sel

x,, 10) = Reserved.

a1, 1)1 = Reserved.
[3] MFP3] [|PBAl ternate Function Select Bit

Bi EXB] (SYS_RP)MBRLTIBYS_R21)MFRIB MFP]
(SYS_P23 MFBRBEt er &fi nrec tt ihen .P 2.

©op, 0) = GPI O function is selected.
0p1) = spil_cs function is selected.
(0,, 10) = pwm_ch1l function is selected.
O, D1 = dpll div8 function is selected.
@0, 0) = tadc_dath function is selected
1,, 102x0scl fuseltéomneds
a1,,1)1 = Reserved.

[2] MFP2] [|P2Al ternate Function Select Bit

Bi EX[P] (SYS_RB)MPRLTBYS_RDP)MFR[Rd MFP][
(SYS_P22l MFBREt er Bfi nrec tt ihen .P 2.

©op, 0) = GPI O function is selected.
0Pl = spil clk function is selected.
0o,, 10) = pwm_chO function is selected.
O0,,)1 = Reserved.
@0, 0) = tadc_datl function is selected
d1,, 10)0mospi function is selected.
1,,)1 = Reserved.

[1] MFP [|P2ZAl ternate Function Select Bit

Bi E X0 (SYS_RZ)MFIRLTBYS _ BJ2) ,MFa&Pdld (MFWY$ _RB]2
det er mi ifeun dtei P2 .

©Op, 0) = GPI O function is selected.
0Pl = spil_mosi function is selected.
©O,, 10) = pwm_ch?7 function is selected.
O, D1 = tadc_vlid function is selected.
@o, 0) = 11 _debug[ 7] function is select
@,, 10) = xtl _c¢c2 _ clk(for quick start) fu
21,11 = Reserved.

[0] MFP [|PDAl ternate Function Select Bit

Bi EXO (SYS_R®)MARRLTBEYS_ BJ2)_,MFePld (MFWY$ _ B2
det er mi ffeun hitei &r2.
0p, GPIfaunction is selected.

OpnH = spil_miso function is selected.
(0o,, 10) = pwm_ch6 function is selected.
©0,,D)1 = tadc_cl k function is selected.

@,, 10) = xtl _cl1_ clk(for quick start) fu
a1,,1)1 = Reserved.
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3144 Mul t FphefPooh3 Control Register (SYS_P3_MFP

Regi st gOf f set R/ WDescription Reset Val
SYS_P3|SYS_BAKR/WP3 Multiple Function a0x0000_0G¢
Regi ster

Bits Description

[ 31:|]Reser|Reserved.

[ 23 :EX7W:]OP3[7:0] Alternate Function Selection Ex
The pin f drepteinds ™M Pa3nd ALT.

[ 15:|ALT[ 7|PB7A0D}t ernate Function Select Bit

The pin functi &X M™WHP Pa3ndd eAp,eTnds on

[72] |Reser|Reserved.

[1] MFP [|P3Alternate Function Select Bit

Bi EXM (SYS_RJ)MFIKLSIYS_ P39 MEPRAd (MFWY$_ R]3
det er mi dfeun citei &r3.

©op, 0) = GPI O function is selected.
©OPp)l = wvartl_ tx function is selected.
0o,, 10) = pwm_ch7 function is selected.
©O,,D1 = spil _mosi function is selected.
@0, 0) = Reserved.
AP = Reserved.
x,, 10) = Reserved.
1,,)1 = Reserved.

[Q] MFP [|[PDAl ternate Function Select Bit

Bi E X[0] (SYS_BP) MFORLTBYS _ BI3)_,MFPfd (MFWYS$ _ BJ3
det er mi Bfeun qtei B .

©Op, 0) = GPI O function is selected.
©OpPp1 = wartl_ _rx function is selected.
©Oo,, 10) = pwm_cho6 function is selected.
©O,,D1 = spil_miso function is selected.
1P = Reserved.

1,, 10) = Reserved.

Q, Dl1Reserved.

3.145 SYSREGLCTL

Regi st erOf f set R/ WDescription Reset Val u
SYS_REGUSYS_ BA®HOR/ WRegi st ®r oWricté on Co/0x0000_00

BitgDescription

[ 31:|]ReserviReserved.

[ 7: REGLCT Regi ster oWricté on Code (Write Only)
Some registeprot bavieomwrfuoecti on. Writin
protected function by writing the sequ
sequence is completed, the REGLE@EULTr gl g
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nor mal write.

Regi ster oWrictt ¢ on Disable I ndex (Read O

0 = Wriotection Enabled for writing prot

is ignored.

1 = MWriotection Disabled for writing pr

Protected registers are | isted bel ow:

Register Addr ess Not e

WDT _CTL WDT_ _BA+0x00

WDT_ALTCTL WDT_BA#0x0O0

| PRSTO RCC_BA+0x014

EFUSE_CTL EF BA+0x00

EFUSE_TRG EF BA+0x1C

EFUSE_FLASH_PERMI|EF_BA~A3 x

Not Ehe bits whprcot eaxcrtee dwrwiitld be noted

description.

3.146 SYSSTATUS

Regi st erfOf f set R/ WDescription Reset Val
SYSSTATU|SYS_BA#0 R/ WROM StRa&tguster 0x0000_00O0

BitgDescription
[3@:ReserﬂReserved.

3147SYS_CTRLO

Regi st erOf f set R/ WDescription Reset Val
SYS_CTRLUSYS_BAB0 R/ WSystComOR®dgi st er 08 F3FFT

BitgyDescription
[31:ReserWReserved.

3148 SYXTRL1

Regi st erOf f set R/ W |Description Reset Val u
SYS CTRUSYS BAGOR/W |SystComtlR®¢i st er OROD4 0004

BitsDescription

[3Nnp|Reserved Reserved.

[ 2] |Val i d_r ecme For imskkert detection usage
The cosidirtiden ecti ngbhyahei OSBfritiedotmcien
stat e, and then DIP&DI M=0 is detect
On the removal stat e, DI P=DI M=1 mu
cycles before a valid removal statg
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3.1.5System Timer (SysTick)

ThBAN1G7Zex i es MCU includes an integrated s\
Si mpl-tei,t DFveiatr e, decr-ememtoi nogou nwreap wi th a
mechani sm. The counter can be used as a Rec
a simple counter.

When system timer is enabled, 1t will couni
Register (SYST_VAL) to zer o, and reload (w
Register (SYST_ _LOAD) on the next aqltoock ocekg
When the counter transitions to zero, the
bit clears on reads.

The SYST_VAL value is UNKNOWN on reset. So
it to zero before enabling the feature. Th
value rather than an arbitrary value when |
I f the SYST LOAD is zero, the timer wild!/l b ¢
reloaded with this value. This mechanism ca

the timer enable bit.
3151System Timer Control Regi ster Map

R: reaW: omdiyRéeWobbyh read and write

Registe‘Offset ‘R/W‘Description ‘Reset Val u
SCS Base Address: SCS _BA = 0OxEO000_ _EO0O0O

SYST_CT|SCS_BA+| R/ W|SysTick Control and |[0x0000_00O
SYST_LOSCS_BA+| R/ W|SysTick Reload Val uelOx00XX_XX
SYST_ VA|SCS_BA+|R/ W |SysTick Current Val u/0Ox00XX_XX
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malptReqi ster D

SysTick Control and Status Register (SYST CTRI
Regi st el]Of f set R/ W |Description Reset Val
SYST_CT|SCS_BA+03R/ W |SysTGocnkt r ol and St{0x0000_00O0
Bits|Description
[ 31: |Reserve|lReserved.
[ 16] | COUNTFL|System Tick Counter FIlag
Returns 1 if timer counted to 0O si nccé
COUNTFLAG is set by a count transit.i
COUNTFLAG is cleared on read or by a
15: |Reserve|Reserved.
] CLKSRC System Tick Clock Source Select Bit
O Gl ock source is optional, refer tThi
bit must. be set to 1)
1 = Core clock used for SysTick ti mer
[ 1] TI CKI NT|System Tick I nterrupt Enable Bit
0O = Counting down to O does not <causeée
use COUNTFLAG to determine if a count
1 = Counting down to 0 wildl cause t
SysTick Current Value register by a
be pended.
[ 0] ENABLE System Tick Counter Enable Bit
0 = Counter Disabl ed.
1 = Counter Enabl ed -sahnod wmalnlneorper at e
SysTick Reload Value Register (SYST LOAD)
Regi st ¢O0f f set R/ W|Description Reset Val
SYST_L{(SCS_ _BA+0OR/W|SysTick Reload Valuel0x00XX_XX
Bits|Description
[ 31: |Reser viReserved.
[ 23: |RELOAQOSystem Tick Reload Value
Value to |l oad into the Current Value r
HE N
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SysTick Current Value Register (SYST VAL)

Regi st {Of f set R/ W|Description Reset Val

SYST_V/SCS_BA+0 R/ W |SysTick Current Val ul0Ox00XX_XX

Bits|Description
[ 31: |Reser vyReserved.
[ 23: |CURRENSystem Tick Current Value

Current counter valwue. This is the val
does not -mopdiwirgd er padt ecti onrc.l eTalre rAe &
of any value wil/l clear the S3wygTistkrRd

Register) .
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316 Nested Vectored Interrupt Controll er

3.16.10ver vi ew

ThRAN1GEX i es MCU provides an interrupt coni
mode, named as fANested Vectored Interrupt

the processor core and provides following
3.16.2Feat ur es

Nested and Vectored interrupt support
Automatic processor state saving and rest

Dynamic priority change

Reduced and deterministic interrupt | ater
The NVIC prioritizes and handles al/l supp
AHandl er Modeo. This NVIC architecture sup
|l evel s of priority. All of theannbercapt sg:
di fferent priority |l evels. When an interru
new interrupt to the current running oneos

than the current aodégertwel hewventedeuphehc
When an interrupt 1is accepted, the startin
fetched from a vector table in memory. Th
accepted and branch to the startinghadaear ¢ & s
address is fetched, NVI C wil |l al so aut omat
APC, PSR, L R, RO~R3, R120 to the stack. At
mentioned registers fmalm sxackt iaond. rTelswsmei
deterministic time to process the interrupi
The NVIC supports ATail-t@8aaknimgerwhiptcls ledr
the overhead of states saving and restorat
pending | SR at the end of currrreinmtalldSRwh iTche

the efficiency of concurrent | SRs. When a
current | SR starts to execute (at the stag
NVI C wi |l gi ve priidarhiotuyt tdee |tahye pheingah &-tyi. maren u\
capability.
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3163Exception Model and System Interrupt Map
The following table |ists the exception moc
can set four | evels of priority on some of
hi gheson@sgurabl e priority irsi tdyeniogd edle most et
default prioxionyigurabl etheteseupts is 0.
the fourth priority on the system, after t
Faul t o.
Tab3l2Exception Model
Exception Name Vector Number Priority
Reset 1 -3
N MI 2 -2
Hard Fault 3 -1
Reserved 4 ~ 10 Reserved
SvVCal l 11 Configurable
Reserved 12 ~ 13 Reserved
PendSV 14 Configurable
SysTick 15 Configurabl e
I nterrupt (1 RQO 16 ~ 47 Configurable
Tab3l3&ystem I nterrupt Map Vector Tabl e
I nterr t
EXCeP(Bit Iapllnterru80urce I nterrupt Descripti
Nu mb e . Na me Modul e P P
Registers
1 ~ 1|31 Reserve|- -
16 30 LP Lowower LA nterrupt
17 29 SLPTMR SLPTMR |[SLPTMRterrupt
18 28 BOD BOD BOD interrupt
19 27 DMA DMA DMA interrupt
20 26 Reserve|- -
21 25 Reserve|- -
22 24 Reserve|- -
23 23 CLKTRI M[CLKTRI MCLKTRIiIlmMt errupt
24 22 USB USB USB interrupt
25 21 USB_DMA|{USB_ DMAUSB DMA interrupt
26 20 Reservej- -
27 19 Reserve|- -
External signal i nt
2 1 Pl P Pl
8 8 G O_P3|G o] PTOP3 1
29 17 GPI O_P2|GPI O External signal i nt
30 16 GPI O _P1|GPI O Externalntsirgruglt fro
31 15 GPI O_PO|GPI O External signal i nt
32 14 Tl MER2 TI MER2 |[Ti mer 2 interrupt
HE N
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33 13 Tl MER1 TI MER1 [Timer 1 interrupt

34 12 UART1 UART1 UART1 interrupt

35 11 LL LL Link Layer interrupi

36 10 SPI 1 SPI 1 SPI'1l interrupt

37 9 Reserve|- -

38 8 TI MERO TI MERO |[Ti mer O interrupt

39 7 WWD T WWD T WWDT interrupt

40 6 WD T WD T WDT interrupt

41 5 ADC ADC ADC interrupt

42 4 P WMO P WMO PWMO interrupt

43 3 UARTO UARTO UARTO interrupt

4 4 2 Reserve|- -

45 1 SPI O SPI O SPI 0O interrupt

46 0 1 2CO 1 2CO | 2C0 interrupt

3.164ector Tabl e

When an interrupt is accepted, the processc
interrupt service routine (I SRM,firbom aevce ol
based address is fixed at 02000000@0i z&he o
stack pointer on reset, and the entry poirt
number on previous page defines the order

exception handlen enewyoas Bketcusbtnated
Tab34¥ect or Tabl e For mat

Vector Table Word Offset |Description
0x00 I'nitial Stack Pointer Va
Exception Number * 0x04 Exception Entry Pointer

PANIx®r User Mabhual V1. P a gdeBo f5 4 2
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3.1650peration Description

NVI C interrupts can be enabled and disabl e
Enabl e or Femnmtaebrlreu prifeig@llsed aerr T tbe t r egti-esrt &by Ise uasre
wr it e | ear policy, bot h regi steed setadeng
corresponding interrupts. When an interrurg
interrupt to become Pending; however, t he
Active when it i s di ssahbalteed,unitti Ir ecrhaeianmrse di by
return Clearing the enable bit prevents nq
NVI C interruptspenarrdbaspamgdead/coormpl ement ar y
used to enabl e/ di sabl e-Permcei ngnt Re g iuBpdt rsd, i naga
Register respecti velly-enTabbd er eAgniddateerripsio éuiscey , a
regi sters reading back the current pe-nded
Pending Register has no effect on the exec:!
NVI C interrupts ar e -tpirti ofriialidziewdi thiigmupddeaXd (he
supporting four interrupts).

The gener al registers associated with the
the System Control Space and wil |l be descr i

PANIXx®Er User

MaBual V1. Pa gdedo f5 4 2
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3.166NVI C Control Regi ster Map

R: read onlyW: write only, R/W: both read and write

Register‘Offset ‘R/W‘Description Reset V
SCS Base Address: SCS_BA = 0xEO0O0O0_EO0O00O

NVI C_| SEf[SCS_BA+0/R/ WIRQO0O -~ I-RQ8Kh|l &eContro|l0x0000 |
NVI C_|I CE[SCS_BA+0/R/ WIRQO ~ | RBBdbICé e@antr 0x0000 |
NVIC_| SPISCS_BA+0|R/ WIRQO -~ I-RQB8di gt Contr(0x0000 |
NVIC_|I CPSCS_BA+0/R/ WIRQO ~ | RR8rMdiCigaCont 10Ox0000 |
NVIC_I PRISCS_BA+0/R/WIRQO ~ I RQ3 Interrupt|0x0000 |
NVI C | PRISCS BA+0/R/WIRQ4 ~ I RQ7 Interrupt|[0Ox0000_
NVIC_I PRISCS_BA+0/R/WIRQ8 ~ I RQ11 Interrup|/0x0000 |
NVI C_I PRISCS_BA+0/R/ WIRQ12 ~ |1 RQ15 Interru|0x0000 |
NVIC_I PRISCS_BA+0/R/WIRQ16 ~ I RQ19 Interru/0x0000 |
NVIC_ I PRISCS_BA+0 R/ WIRQ20 ~ 1 RQ23 I nterruj/0x0000 |
NVI C_|I PRISCS_BA+0/R/ WIRQ24 ~ 1 RQ27 Interru|0x0000 |
NVIC_I PRISCS_BA+0/R/WIRQ28 ~ I RQ31 Interru/0x0000 |
HEE
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3.167NVI C Control Register Description

| RQO ~ |1 EQabl etCont(rdMI RelgS EBR)er
Regi st |Of f set R/ W Description Reset Val U
NVI C_|I |SCS_BA+0R/W |I RQO ~ I-RQ8K1H] S&e€ont ([0Ox0000_00

BitdgDescription

[ 31:]SETENAI nterrupt Enable Bits

Enable one or more interrupts. Each ©bi
(Vector number from 16 ~ 47).

Write Operation:

0 = No effect.

1 = Write 1 to enable associated internr

Read Operation:

0 = Associated interrupt status Disabl ¢

1 = Associated interrupt status Enabl ecqd

NotRead value indicates the current ena
| RQO ~ | R@»BbCleedL&rontr ol Register (NVIC | CER)
Regi st {Of f set R/ W|Description Reset Val
NVI C_ 1 |SCS_BA+0)R/ W |l RQO ~ | RBBdbICd e@ontOx0000_00
BitgDescription
[ 31:]CLRENAI nterrupt Disable Bits

Di sabl e one or more interrupts. Each b

(Vector number from 16 ~ 47).

Write Operation:

0 = No effect.

1 = Write 1 to disable associated inter

Read Operation:

0 = Associated interrupt status is Disgé

1 = Associated interrupt status i s Enatk

NotRead value indicates the current ena
| RQO ~ | R@¥»Mi 3@t Control Register (NVIC | SPR)
Regi st |Of f set R/ W|Description Reset Val U
NVI C_ 1 |{SCS_BA+O0 R/ W|I RQO0 ~ I-RBdAdi gt Cont|{0x0000_00
BitgDescription
[ 31:|]SETPENSet Interrupt Pending Bits

Write Operation:

0 = No effect.

1 = Write 1 to set pending state. Each

(Vector number from 16 ~ 47).

Read Operation:

PANIx®r User Mabhual V1. P a goelo f5 4 2
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0 = Associated interrupt in not in pencd
1 = Associated interrupt is in pending
NotRead value indicates the current pen
|l RQO ~ |1 R®2hdCIngarContr ol Register (NVIC I CPR)
Regi st |Of f set R/ W|Description Reset Val U
NVI C_|I |SCS_BA+0 R/ W|I RQ0O ~ | RR8rMdiChg@aCon{0x0000_00
BitgDescription
[ 31 CLRPENI[ClIl ear I nterrupt Pending Bits
Write Operation:
0 = No effect.
1 = Write 1 to clear pending state. E
|l RQ31 (Vector number from 16 -~ 47).
Read Operation:
0O = Associated interrupt is not in pen
1 = Associated interrupt is in pending
NotRead value indicates the current pe
|l RQO ~ I RQ3 I nterrupt Priority Register (NVI C
Regi st {Of f set R/ W|Description Reset Val
NVI C_ | |SCS_BA+0R/W|I RQO ~ | RQ3 Interrup/lOx0000_00
Bits|Description
[31:|PRI _3 |Priority of 1 RQ3
0O denotes the highest priority and 3 d
[ 29: |ReserviReserved.
[23:|PRI _2 |Priority of 1 RQ2
0O denotes the highest priority and 3 d
[21: |ReserviReserved.
[15:|PRI _1 |Priority of 1 RQ1
0O denotes the highest priority and 3 d
[13: |ReserviReserved.
[ 7: 6|PRI _0 [Priority of 1 RQO
0O denotes the highest priority and 3 d
[ 5: 0O|ReserviReserved.
|l RQ4 ~ | RQ7 I nterrupt Priority Register (NVI C.
Regi st {Of f set R/ WDescription Reset Val u
NVI C_1 |SCS_BA+0R/WIRQ4 ~ | RQ7 I nterrupt0Ox0000_00
BitsDescription
[ 31:]PRI _7 |Priority of | RQ7
0O denotes the highest priority and 3 d:¢
HE N
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[ 29:]Reser vyReserved.
[ 23:PRI _6 |[Priority of | RQ6
0O denotes the highest priority and 3 d:¢
[ 21:]Reser vyReserved.
[ 15 PRI _5 |[Priority of | RQ5
0O denotes the highest priority and 3 d:¢
[ 13:]Reser vyReserved.
[ 7: PRI _4 |[Priority of | RQ4
0O denotes the highest priority and 3 dg¢
[ 5: Reser vyReserved.
|l RQ8 ~ 1T RQ11 Interrupt Priority Register
Regi st ({Of f set R/ W |Description Reset Val
NVI C | |SCS_BA+0 R/ W|I RQS8 ~ |l RQ11 I nter | Ox0000_0O
Regi ster
Bits|Description
[31:|PRI _11 |Priority of 1RQ11
0O denotes the highest priority and 3
[ 29 Reserv{Reserved.
[23:|PRI _10|Priority of |1 RQ10
0O denotes the highest priority and 3
[21: |Reserv{iReserved.
[15: |PRI _9 Priority of |1 RQ9
0O denotes the highest priority and 3
[ 13: |ReserviReserved.
[ 7: 6| PRI _8 Priority of | RQS8
0O denotes the highest priority and 3
[ 5: 0O|]Reserv{iReserved.
|l RQ12 ~ 1 RQ15 I nterrupt Priority Register
Regi st {Of f set R/ W|Description Reset Va
NVI C | |SCS BA+0O R/ W|IRQ12 ~ |1 RQ15 Interruj0Ox0000_0
Bits|Description
[ 31: |PRI _1|Priority of | RQ15
O denotes the highest priority and 3 d:g¢
[29: |Reser|Reserved.
[ 23: |PRI _1|Priority of | RQ14
O denotes the highest priority and 3 dg¢
[21: |Reser|Reserved.
[15: |PRI _1|Priority of | RQ13
0O denotes the highest priority and 3 dg¢
[13: |Reser|Reserved.
[ 7: 6|PRI _1|Priority of |1 RQ12
HE N
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0O denotes the highest priority and 3 dg¢
[ 5: 0|Reser|Reserved.
| RQ16 ~ RQ19 Interrupt Priority Register
Regi st |{Of f set R/ W |Description Reset Val
NVI C_I |SCS_BA+0OR/ W |l RQ16 ~ Il RQ19 I nterf]Ox0000_0C¢
Register
Bits|Description
[ 31 PRI _19|Priority of | RQ19
0O denotes the highest priority and 3
[ 29 Reserv{gReserved.
[23:|PRI _18|Priority of |1 RQ18
0O denotes the highest priority and 3
[21: |ReservdgReserved.
[15: |PRI _17|Priority of |1 RQ17
0O denotes the highest priority and 3
[ 13 Reserv{Reserved.
[ 7: 6/]PRI _16 |Priority of |1 RQ16
0O denotes the highest priority and 3
[ 5: 0O|]Reserv{iReserved.
| RQ20 ~ RQ23 I nterrupt Priority Register
Regi st ef]Of f set R/ WDescription Reset V
NVI C | PPSCS_BA+0Q R/ WI RQ20 Il RQ23 I nterrup/0Ox0000 _
Bits|Description
[31:|PRI _23|Priority of |1 RQ23
0O denotes the highest priority and 3
[29: |ReservdgReserved.
[23:|PRI _22|Priority of |1 RQ22
0O denotes the highest priority and 3
[21: |ReservdgReserved.
[15: |PRI _21 |Priority of 1 RQ21
0O denotes the highest priority and 3
[ 13 Reserv{(Reserved.
[ 7: 6/]PRI _20|Priority of |1 RQ20
0O denotes the highest priority and 3
[ 5: 0|Reserv¢Reserved.
| RQ24 ~ RQ27 I nterrupt Priority Register
Regi st |Of f set R/ W |Description Reset Val
NVI C_I |SCS_BA+0 R/ W|I RQ24 ~ Il RQ27 I nterf]OXx0000_0C¢
Regi ster
HE N
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Bits|Description
[ 31: |PRI _27 |Priority of |1 RQ27

O denotes the highest priority and 3
[29: |Reservi{Reserved.
[ 23: PRI _26 |Priority of |1 RQ26

O denotes the highest priority and 3
[21: |Reservi{Reserved.
[15: |PRI _25|Priority of |1 RQ25

0O denotes the highest priority and 3
[13: |ReserviReserved.
[ 7: 6/ PRI _24|Priority of |1 RQ24

0O denotes the highest priority and 3
[ 5: 0O|Reservi{(Reserved.
|l RQ28 ~ 1 RQ31 I nterrupt Priority Register
Regi st {Of f set R/ WDescription Reset Va
NVI C |1 |SCS BA+0O R/ WIRQ28 ~ I RQ31 Interrupl0Ox0000_0
Bits|Description
[ 31 PRI _31Priority of |1 RQ31

0O denotes the highest priority and 3 d
[ 29: |ReserviReserved.
[ 23:|PRI _30Priority of |1 RQ30

0O denotes the highest priority and 3 d
[21: |ReserviReserved.
[15: |PRI _29Priority of |1 RQ29

0O denotes the highest priority and 3 d
[ 13: |ReserviReserved.
[ 7: 6| PRI _28Priority of |1 RQ28

0O denotes the highest priority and 3 d
[ 5: O/]ReserviReserved.
HE N
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3.168ystem Control Bl ock Registers (SCB)
ThBAN1G7ZEX i es MCU status and operating mode
Bl ock Register sPANINBZxdesg MCRBUI Dt EANLPT X pr
series MCU power management can be controll

3.169System Control Bl ock Register Map
R: read onlyW: write only, R/W: both read and write

Regist‘Offset ’R/\N‘Description |Reset Val |

SCS Base Address: SCS_BA = O0xEO0O0_EO000

SCS_CP|SCS_BA+0lR CPUI D Base Regi ster O0x410C_C2
SCS_I C|SCS_BA+0OR/ WInterrupt Control Stg0x0000_00O0
SCS_Al |SCS_BA+0O/ R/ WApplication InterruptfOxFAO05 00
SCS_SC|SCS_BA+0O/ R/ WSystem Control RegistfOx0000_ 00O
SCS_SH|SCS_BA+0 R/ WSystem Handler PrioriiOx0000_00O0
SCS_SH|SCS_BA+0/R/WSystem Handler Priori0Ox0000_00O0
3.16.10System Control Bl ock Register Description
CPUI D Base Register (SCS CPUI D)
Regi st elOf f set R/ W Description Reset Val
SCS_CPU SCS_BA+0Q R CPUI D Base RegistenOx410C_C2
Bits|Description
[ 31:|I MPLEMENTI mpl ementer Code

Il mpl ementer code assigned by M6 cor
[ 23 Reserved|Reserved.
[ 19 PART Architecture of the Processor

Read as 0xC for M6 _core parts.
[ 15 PARTNO Part Number of the Processor

Read as 0xC20.
[ 3: 0|]REVI SI ON|Revision Number

Read as O0xO0.
HE N
PANIx®r User Mabhual V1. P a g5e6o 5 4 2



[

)

PANCHIP PANIxG®#ri es BLE SoC T
HE N
|l nterrupt Contr ol St ate Register (SCS | CSR)
Regi st {Of f set R/ W|Description Reset Val
SCS_ I C|SCS_BA+0)yR/ W |l nterrupt Control S|0x0000_00O0
BitsDescription
[ 31]]NMI PENDYNMI -Bemding Bit
Write Operation:
0 = No effect.
1 = Changes NMI exception state to p
Read Operation:
0 = NMI exception is not pending.
1 = NMI exception is pending.
Not eBecause NMprisrthg bBkghpst on, n o
N MI exception handler as soon as it
then clears this bit to 0. This Imemanrs
1 only if the NMI signal is reassert
[ 30:|ReservedReserved.
[ 28]/ PENDSVSEPendSyYe®a@ing Bit
Write Operation:
0 No effect.
1 = Changes PendSV exception state t
Read Operation:
0 = PendSV exception is not pending.
1 = PendSV exception is pending.
NoteWriting 1 to this bit is the onl\
[ 27]|lPENDSVCLUPendSVp€hdang Bit
Write Operation:
0 = No effect.
1 = Removes the pending state from t
NoteThis dint yisTwrctear the PENDSV bi
and write 1 to PENDSVCLRO at the sam
[ 26]]PENDSTSHESyYysTi ck Expceenpdtiinogn BS ett
Write Operation:
0 = No effect.
1 = ChangewscsytsiTomkst ate to pending.
Read Operation:
0 = SysTick exception is not pending
1 = SysTick exception is pending.
[ 25]|]PENDSTCLHSysTi ck Exeemtdinmg Glidar
Write Operation:
0 = No effect.
1 = Removes the pending state from t
NoteThis #Mintl yi s Wheint 4ou want to cl ea
PENDSTSET and write 1 to PENDSTCLRO
[ 24]]ReservedReserved.
[ 23]/ SRPREEMI nterrupt Preemption Bit
I f set, a pending exception will be
HE N
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NoteThis -bnltyis read
[ 22]|] SRPENDI|I nterrupt Pending Flag, Excluding NM
0O = Interrupt not pending.
1 = I nterrupt pending.
NoteThis -bnktyis read
[ 21]]ReservedReserved.
[ 20:]VECTPENOEXxception Number of the Highest Prio
0 = No pending exceptions.
Nomero = Exception number of the hig
NoteThese bointlsy.are read
[ 11:|ReservedReserved.
[ 8: QVECTACTI|Contains the Active Exception Number
0 = Thread mode.
Nomero = Exception number of the cur
Not eThese kointlsy.are read
Application I nterrupt and Reset Control Regi s
Regi st ({Of f set R/ WDescription Reset Val
SCS_Al |SCS_BA+0»yR/ WApplication Interrupt/OxFAO0O5 _ 00C
Bits|Description
[ 31: | VECTORKEY|Regi ster Access Key
Write Operation:
When writing to this register, t he
otherwise the write operation woul
prevent accident al write to this r
exceptiuen st a
Read Operation:
Read as OxFAO0S5.
15: |Reserved Reserved.
] SYSRESETR|System Reset Request
Writing this bit 1 wild.l cause a res
i s requested.
The bit is a wclieaerondy patt aod &led
[ 1] VECTCLRAC|Exception Active Status Clear Bit
Reserved for debug use. When writ.i
ot herwise behavior is unpredictabl
[ 0] Reserved Reserved.
System Control Register (SCS SCR)
Regi st |Of f set R/ W Description Reset Val U
SCS_SC|SCS_BA+0Q R/ W System Control Regi |0x0000_00O
BitgDescription
[ 31:|ReservedReserved.
HE N
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[ 4] | SEVONPENSend Event On Pending Bit
0 = Only enabl ed i ntuepr rtuhpet sp roorc eesvseomnrt,
excluded.
1 = Enabled events and all interwuppt
processor.
When an event or interrupt enters pe
from WFE. I f the processor is not wai
next WFE.
The processor also wakes up on execut
[ 3] |[ReservedReserved.
2] |SLEEPDEHProcessor Deep Sleep and Sleep Mode
Controls whether the processor uses §
0 = Sleep mode.
1 = Deep Sleep mode.
[ 1] |SLEEPONESI ecepxi t Enabl e
This bit ionmxictatebes!|l eepurning from H
0O = Do not sl eep when returning to TI
1 = Enter Sleep, or Deep Sl eep, on r ¢
Setting this bit to 1 enables an i nt e
main application.
[ 0] |Reserved Reserved.
System Handl er Priority Register 2 (SCS_ S
Regi st {Of f set R/ WDescription Reset Val
SCS_SH|SCS_BA+0)yR/ WSystem Handler Priorf]lOx0000_00O0
Bits|Description
[ 31: |PRSH_1]1Priority Of Sy«tCammhlHandl er 11
0O denotes the highest priority and 3
[29: |Reserv{iReserved.
System Handl er Priority Register 3 (SCS S
Regi st {Of f set R/ W|Description Reset Val u
SCS_SH|SCS BA+0 R/ W|System Handler Priorf]Ox0000_ 00
Bits|Description
[ 31: |PRSH_1Priority of SyygsdmcKandl er 15
0O denotes the highest priority and 3 d
29: |Reser vReserved.
[ 23: |PRSH_1Priority of SPend®VHandl er 14
0O denotes the highest priority and 3 d
[ 21 ReservReserved.
HE N
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32 PowBlanagement

3210verview

ThRAN1G#EZX i esd | ow power design chapter cont
Syspemweesi gn
Low power system

Low power mode
3.22Sy s tPeower

3.221Power Supply

Tab3t5€ower Supply Il lustration
Na me Direc|{Vol t(d)ge|Not e
VBAT I 1.-38. 6 System 3V power supply inpu
VOUT _BK @) 1.(t5)p BUCK poweagpta@W@El ¥ x X )

1. 8.6
VCC_DI G I 1.-#A.6 Digital (HLDO) VCC input
VCC_ANA I 1.-#4.6 Anal og VCC input
VCC_RF I 1.-:A. 6 RF VCC input
DVDD_PAD |O 1.(t2y p HLDOut put, connect with a d

323Low Power System
3231Low power system introducti on

For the entire system, please pay attenti ol

1) System operating power consumption whi ch

peripherals, c¢clock, analog circuit, etc.
2) Standby power consumption which includes
32K) , runni ng -uppe rmepdelread ss oma kaes WDT) , al
smal | LDO, etc.) and RAM data storage rec

3) Systemupvakel ay which means the time requ
mo de .

PAN1G®Ex i es i s -pmawenrl gd bartid evginern mupnany appl

there Ii's no interruption or data which need

When there is an interrupt r equienstter rtuhpet ,C Pal

goes to sleep after compl eRiigoBiit.e The whol e
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conzz\r"vn‘;rtion i sleep

Devioe  nitialization Operating
power

Standby

_ﬁower
T

Powered

up
Enter

sleep Interrupt
mode requests
Fi gB&¥Peower Consumption of I nterrupt Drive

3232Low Power Mode of MCU

Sl eep Mode
There are two kinds of sl eep mode: cnaonr nbael
configured by setting the CPUO6s internal roe
According to tPRA&N1&dGmfiiegsurcatni acrhso,ose di ffere
1. Turn off part or all of the clock.
22Reduce the clock frequency.

3. Reduce voltage.

4. Turn off part of the power suppl y; (St an
power supply).
There are two ways to enter sl eep mode by
l.Wait for WFI i nstruction.

2.Use t h@nEXligepg uncti on.

Tab3e&y stCemt r ol Regi ster SCR (O0OXEOOOED10)

Bits |[Field R/ W/ Description Reset
[31:5] Reserved - Reserved -
[4] SEVONPEND |RF W|When set to 1, an event 0
of an interruptwak®Bhiup ¢ &
i f ‘WesbHvtent (WFE) sl eep i
[3] Reserved - Reserved -
[21] SSEEPDEEP |RF W|When set to 1, deep sslleefO
mo diesnt e rh@thhb ist8 , nor mal
selected when sl eep mode
1] SLEEPONEXI|RF W|When set to 1, e nftebrnt esn 0
automatically when exit
returning to thread | ev
di sabl ed.
[0] Reserved - Reserved -

| f SLEEPDEEP bit is set to 0, the system w
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Deep Sl eep.

WEF |
On the one hand, WFIlupi syt rtdhetvidd gihcearre rbv &1 pw & |
hand, it can be waken up by debug requests.
SLEEPDEEP
bit is set?
Interrupt or
WFI No Normal sleep, halt debug
executed Wait-for-Interrupt [~Qccurred
Exit sleep mode and

Yes continue to next
instruction, or halt

Deep sleep,
Wait-for-Interrupt | Interrupt or
halt debug
occurred

Fi g3#2Ww 1l Schedul e
When the WFI i nstruct-odkxiits feimed utoend ., somste

mode, the CPU stops executing the instruct
priority of the interruptitegqueasnt tihe ICiPdh d
WFI wapkebehavi ofTab3ge shown in

Tab3t7&/F1 Wak eBehavi or

WEFI Behavior ‘Wakeup |ISR Executi on

PRI MASK cl eared

Il RQ priority > curr|Y Y

| RPriority O curren|N N

PRI MASK set (interrupt disabl ed)

Il RQ priority > curr|Y N

|l RQ priority O curr|N N
The role of PRIMASK is to shield all i nt er
PRI MASK is set to 1, if a new interrupt re
can wake up the system, but t.helhientiertreu ptu pj
can be executed until PRI MASK is cleared.
i Fi g83 e

HEEm
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Set PRIMASK Enter sleep Clear PRIMASK
Sleep
L
{__processing cPs (. CWFIL) Tf X CPS (ISR execute )
Entersleep Program system IRQ
routine controller to
switch off certain Prggrr]?rrgnzyrs;gem
clock signals

restore clock
signals

Fi g&#3Eexecut e RRI MASK during Sleep Mode
The function can be used to turn off all C
after the system waken up, and then process

power during sleep mode.

Sl e@nExit Function

Sl eGrgxit function: I f the system enters sl
sl eep once finishing processing the interr
function is maindryi ensteedd fagrp!l i ©twési camrget (maoi’

inteoriugpnt ed) . The speddadighd e Tphreo causnsniinsg sehlfdw

Fi g85 e

Initialization ISR1 (Interrupt
+ Service Routine)

Enable
First time the Sleep-On-Exit
processor enter feature ISR2 (Interrupt
Service Routine)

sleep

Execute WFI

T

I
)

The processor Sleep

enter sleep
automatically
after each
interrupt
processing

ISR3 (Interrupt
Service Routine)

Fi g34Sd eGnExitPr ocess
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Power A
Thread IRQ handler IRQ handler
Initialization
Sleep Sleep Sleep
|l
+ A * A * A Time
Power up IRQ IRQ

(Enter sleep (Enter sleep

automatically) automatically)

Fi g35Sd eCnixit Result
T h 8leepOn-Exit function reduces the working time of the processor and reduces the power
consumption of stacking and popping between interrupts. The -Sle€xit function is
controlled by the SLEEPONEXIT bit in the SCR register. In interdrpten applicdions,

please set this register at the end of initialization.

324Low Power Mo d e

Wa k e u : :
Mo d e Ent er Low Powe P Clock|Retention Regi on
Source
S eep_=mode
Buck _en_ctrl =
- - PO OPO 1PO 2
STANDB|Buck _bp_ctrl = BODLVR |None No N e
_ MO Fl ashl eno ckhp |
PIRESET
Fl ashl den |cpt_reln
WF |

S eep_=mode

l do_pwr _ctrl
Il do pwr l1ctr | LPLDOHLRANM Ssel ec
cpu pwr dctr |l PHYRAMPHY RB@S e

sramO/ 1_ pwr QLIPTE;I SRAM(@sel ectabl e)

STANDB|I I _ram_ pwr _ decryfpsetamt abl €
WDT CLK32

_ M1 phyrapgmwr _ctrl BODLVR LPLDO:As nagrtercl _rle

Buck_en_ctrl = GPI1 O

Buck _bp_ctrl = PIRESET WD T

Fl ashl eno chp | BODLVR

Fl ashl den |cpt reln

WF |
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S eep_smowe Al GP1 O .
| dopower It rl SLPTMR LPLDO HA | modut e
Buck_en_ctrI:WDT LPLRDOHWakeup
DEEPSLEBuck_bp_ctrl = CLK32|GPI O
TI MERO/
Fl ashl eno ckhf!l WD T
BODLVR .
Fl ashl den |cpt reln Ti n&r(Dde careful
PIRESET
WEF |
Al | CLK32
S eep_Zmolde Peri I nHi gh _ _
SLEEP WE | BODLVR FrequeHP_Lm@l l ogic m
PI RESET|CI ock

325CpWector Tabl e Remap

Suppowtecepu table remap f(U@GptuiaddcCpulgmdgr c
the enable controkemaf@phiiadfduncatein@map, tcEGp U r

address of the cpu vector tabl e.
326BUCKow Power Config

The outputdiviofl ermagmret winodhe of buck:

Bucken Bypass Vo utv )

0 X Foating
1 0 1.5

1 1 3
Buck(bypass) | ow power <confi g:
St at e Bucken Bypass
Wo r k 1 1

Low power

(deepsl eep/standby_Oosu(gge)StGd

Wakeup 1 1
Wo r k 1 1
Buck(normal) | ow power confi g:
St at e Bucken Bypass
Wo r k 1 0

Low power

0 ted
(deepsl eep/ standby _ ®Blggeste
Wakeup 1 0
Wo r k 1 0
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327TFLASH Low Power Config

The output voltagé!| weltoh di fferent mode of

En Bypass Vout

X 1 The supply voltage(3.3V)
1 0 Ldo(2l..0svyggested 1.6V)
0 0 Fl oating

Fl alséfobypass) | ow power confi g:

St at e Lp_en En Bypass
Wo r k 0 X 1

Low podweaps! eep 0 0 1

Low posweandby ml1l/|O0 0 0
Wakeup 0 X 1

Wo r k 0 X 1

Fl alsgh (normal) | ow power <confi g:
St at e Lp_en En Bypass
Wo r k 0 1 0

Low podweaps| eep 1 0 0

Low possmeandby ml1/|0 0 0
Wakeup 0 1 0

Wo r k 0 1 0
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HEN
328Regi ster Map
Register ‘Offset ‘R/\ADescription Reset
ANMBase Address:
ANABA = 70000
LP_REG_SYNC ANABA+0xXxOQR/ WS ow cl ock egsg 0x 00 0000

contr ol
LPFL_CTRL ANABA+0xO0O4R/ WLow power contr|0x0000 |
LPSPACI NIGME O ANABA+0xO8§R/ WThepciingmeO of s|0x 00 0000 ]|
LPSPACI NIGME 1 ANABA+0XO(QR/WThepciinmel of s|0x 000000 ]|
LPSPACI NIGME 2 ANABA+0x1(QR/ WThepciihgme2 of s|0x 000000 ]|
LP_SLPTMR ANA_ BA+0x 1R SLPTMR value 00X X XXX |
LP_|I NT_CTRL ANABA+0x18R/WLow power inter 08010001
LP_DLY_ _CTRL ANABA+Cx1 |R/WStartup delay ¢ 08 3bB48
LP_PATA_POLY ANABA+0x2(R/ WPTA&T POLY contr (080 30lal
LP_HPLDO ANABA+0x24R/ WHPLDCnNntr ol 0 R B BO2 4]
LP_LPLDO ANABA+O0Xx 28R/ WLPLDMnNtr ol 0% 0D_00 1
LP_ANALDO ANABA+0x2(R/ WANALDO®nNntr ol 0 R 0000 41
LP_FSYNLDO ANABA+0Xx3(R/ WFSYNL®®nt r ol 0R 000040
LP_SW ANABA+0x34R/ WPower switch c¢co0f80O0_FOF
LP_BUCK ANABA+0x38§R/ WBUCKontrol 0x0002 |
ANA_ ADCLDO ANABA+0x3(R/ WADCLIMntr ol 0% 0000 4C¢0Q
ANA_RFFELDO ANABA+0x4(R/ WRFFELDOntr ol 0R 0000 4Q(Q
ANA_VCOLDO ANABA+0x44R/ WVCOLDDntr ol 0% 0000 4¢0Q
ANA_DFT ANABA+0x48R/ WAnalD&Eg@ontr ol OxO0OFO0O |
ANA_ MI SC ANABA+0x4(R/WAnal og MISC con0R0O0AB3
ANA_RESERVED |ANABA+0x5(R/WAnalog reservedOxXxFFOO |
ACT_32K_CTRL |RCC_BA+0x5R/Wactive 32K ¢l oc0R00000
ACT_32K_BASEC|RCC_BA+0x5R/Wactive 32KockecO0OR000O0O
CPU_ADDR_REMA RCC_BAEOXS5R/ WCphwauddnmresnm@nt r ol 0800000
RCIHW_CAL_CTRULRCC_BA+0x6R/WRCL <c¢lock hard 0800000
control
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329 Regi ster Description
3291 LP_REG_SYNC
Regi st erOf f set R/ W |Description Reset Val U
LP REG_9ANA_BA+QO R/W |S ow clock region 0RO0000O0
Bit|Description
[3R]Reserved Reserved.
[1] REG_SYNC|R/ VThe trigger of fast clock and sl o
Set it to 1 and wait it clear to
[Q] REG_SYNC|R/Vyregs sync control bet ween fast cl
0O the sync disabl e
I the sync enabl e
Not e: al | need reg_syndONegs is written whit suffix *=*
HE N

PANIx®r User Mahbual V1.
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3292LPFL_CTRL
Regi st erfOf f set R/ W |Description Reset Val
LP FL_ _CTANA_ BA+0Q R/ W Low power control 0x0000_ 001
Bit|Description
[31L |LDOL_PWR_CTRL R/ M\The power switch between L
power mode
0: disabl e
1: enabl e
[30]|LDO_PWR_CTRL R/ M\The power switch between HBH
mo d e
0: di sabl e
1: enabl e
[29]|Reser ved Reserved
[28]|ILL_SRAM_PWR_CTR|R/ M\The power switch of LL DATA
0: disabl e
1: enabl e
[27]/PHY_RAM_PWR_CTR|R/ \The powerPHWEGRAMaoRHWREGS at
power mode
0: di sabl e
1: enabl e
[26]|CPU_PWR_CTRL R/ VWVThe powerdescwriydpottatofl ow powe
0: di sabl e
1: enabl e
[25]|SRAM1 _PWR_CTRL R/'VThe power switch of SRAMI1,
0: disabl e
1: enabl e
[24]]SRAMO _PWR_CTRL R/ VThe power switch of SRAMO,
0: disabl e
lenabl e
[23]| PMUENCTRL R/ VWThe | ow power mode control
ANALDO, FSYNLDO)
0: di sabl e
1: enabl e
[22]|HPLDO_EN_CTRL R/'VThe | ow power mode control
0: di sabl e
1: enabl e
[21]|Reser ved R/ VReserved
[20]|RCL_EN_CTRL_AON R/ VThe | ow power mode control
0: disabl e
1: enabl e
(shoul d enabl e) high voltage
[I9]|XTL_EN_CTRL_AONR/ \VYThe | ow power mode control
0: di sabl e
1: enabl e
(shoul d enable) high voltage
HE N
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[L8]|XTH_EN_CTRL R/ MThleow power mode control of
0: disabl e
1: enabl e
[L7]|RCH_EN_CTRL R/ M\The | ow power mode control
0: disabl e
1: enabl e
[L6]|DPLENCTRL R/ M\The | ow power mode control
0: disabl e
1: enabl e
[ 15 BKENMNCTRL R/ M\The | ow powrtr onodef BKEN
0: di sabl e
1: nabl e
[ 14 BKBENCTRL R/ MThe | ow power mode control
0: di sabl e
1: enabl e
[L3]|FLASHLDO_ IERCER|R/ VMThe | ow power Fm&A&dH LD tLrPo | E
0: i sabl e
1: enabl e
[12]|]FLASHLDENERRL R/ MThe | ow power FméA&dH LDOn tBrRo |
0: di sabl e
1: enabl e
[L1:|]Reserved Reserved
[7 ] PWR_CTRL _EN R/ WLow power <control mo d e
Oaut omat i[232 1 Hilt8[:304]], i s con
others controlled by soft wsg
lmanumati c, bit[31:12] i's
[6] SLOW_CLK_EN R/ VReserved
[5] LPLDOLH_I SO_EN |R/ VThe isolate control bwt wee
St andiiyd ene p snoelep
0:i s odiestaeb | e
li so¢mdetliempmn can not worKk
[ B CPU_RET_EN Chueteanaline
Odi sabl e
1 enabl e
[3] |SLPTMR_EN R/ MSLPTMRnabobetr ol
0: di sabl e
l.enabl e
[2] EXT_| O_WK_LEVEL|R/ VExt emialkig esel ect
0: Il ewealkue
1: hegmlkue
Act i@ ¢ a n dOlmy dfeoP0 0 PO1 PO 2
(shoul d enabl e) high voltage
[ 10| SLEEP_MODE R/ V00O: sl eep
0l: deepsl eep
10: standby_ml
11: standby _ moO
Active after WFI

PANIXx®Er User

MaB ual

V1.

P a g7e0o f5 4 2

BLE SoC T



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3293 LP PRACI NGI MEO

Regi ster Of f set R/ VfDescription Reset Val
LPSPACI NIGMEfANA_BA+0xO|R/ VThepctiingme0 of sl0x0000_00

Bit4gDescription
[310] | SPACI NG _|R/ {The@asi nme o0.0Un 3lps2nr

3294 L P PRACI NGI ME1

Regi ster Of f set R/ ViDescription Reset Val
LPSPACI NIGMEfANA_BA+0xO|R/ VThepciingel of s|0x0000_00

Bit4gDescription
[310] | SPACI NG_‘R/ V‘Thepa&t hme 0.Un $3tlp.g2nur

3295LP PRACI NGI ME2

Regi ster Of f set R/ VfDescription Reset Val
LPSPACI NIGMEfANA_BA+0x 1R/ VThepctiingme2 of s|0x0000_00

Bit4gDescription
[310] | SPACI NG _|R/ VThe@asi nme o0.0Un 3lps2nur

3296 LP_SLPTMR

Regi st efOf f set R/ W|Description Reset Val ue
LP_SLPTANA_BA+(R SLPTMR value OX X XXX _ XXX

Bit|Description
[3D]SLPTMR_VAR|slI ptmr value
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[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3297LP_I NT_CTRL

Regi st erfOf f set R/ W |Description Reset Val
LP I NT_dqANA_ BA+0Q R/ W Low power interrup 0801001

BitsDescription

[311] |Reserved Reserved.

[20] |[SLPTMR_WK_|R/ Vsl pwankeup enable control
00 disabl e

1 enabl e
[L9] |SLPTMR2 FLUR sl ptmr flag, write 1 to clear ¢t}
[L8] [SLPTMR1 _ FLUR sl ptmr flag, write 1 to clear t
[17] |SLPTMRO_FLUR s| pttimag, write 1 to clear this f
[L6] [ SLPTMR_I NTR/ Vsl ptmr interrupt enabl e control
[T |Reserved Reserved

[4 ] SRAM_RET _F
[3 ] STANDBY _ MO
[2 ] STANDBY M1
[1] DEEPSLEEP |
[0] |[LP_I NT_EN

sramtemtagn write 1 to clear thi
Standby_ mO0O model édaagt hiwsitkag 1t
Standby ml1 mode flag, write 1 't
Deepsleep mode flag, write 1 to
/ MLow power interrupt enable cont
Must be 1 @standby_ mO mdoe

PVRPVR P VRPVR P

3298 LP_DLY_CTRL

Regi st erOf f set R/ W |Description Reset Val
LP_DLY_QANA_BA€OR/W |[Startup delay cont{0R8 3B408

BitsDescription
[316)|Reserved Reserved.
[ 2656 DLY1 _TI ME|R/ VVUsefdst andby_mO0O mode f aoaCl owak ts dawrid
(shoul d enable) high voltage sync
[ 1152|Reser ved Reserved.

[L1] |[HPLDO_RDY|R/ V0O should wait HPLDO ready

1: do not reardg HPLDO
[10]|DLY2 TI ME|R/ VYVDly €hmble control

[ 910 |DLY2 _TI1 ME|R/ |Usefdr wait faGltockosdaureadiys Sl oy
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3299 LP_PTAT _POLY
Regi st er[Of f set R/ W |Description Reset Val
LP_PTAT |ANA_BA+0O R/W |PTAZ POLY contr ol 0 R 0 30lal
BitsDescription
[ 39:|Reserved Reserved.
[18:]I POLY_ TRI M|R/VVThe current tune of poly
[ 15:|Reserved Reserved.
[ 8] |POLYEN R/ VEnable POLY
1: enabl e
0: di sabl e
[ 7] |PTATCOREFLT/ R/ WThe filter mode of POLY top bi g
1: sftmaltler resister mode
0: |l arge filter resister mode
[ 6] |PTATCOREFLT/ R/ WThe filter enable of POLY top b
l1disabl e
Oenabl e
[ 5: 3PTATVTRI M R/ VThe tri modft aRQTeAT
[2: IPTAT_TEMPTHR/ VPTAT vbg temp trim
[ 0] PTATCOREEN |R/ VPMWPTA&dnabl e
0: di sabl e
1: enabl e
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3.29.10L P _HPLDO
Regi st erfOf f set R/ W |Description Reset Val
LP_HPLD(QANA_ _BA+O R/W |HPLDONtr ol 0RBBO241
BitsDescription
[ 3B:|Reserved Reserved.
[ 22:|FLASHLDO_VTRI|R/ VThe volrt@mgat@ LD
000: 1.5V
111: 2.2V
100mv each step
[ 19]|]FLASHLDO_CAP |R/ VThe externalFlaaph ¢®©Otr ol of
lexctap active
Oinside cap
[ 18]|]FLASHLDO_LP_HR/ VWThe enablkEl aosmt mb@GelbP
lenabl e
00 disabl e
[ 17]]FLASHLDO_EN_AR/VThe enabl El ao®(tdcOdulod enabl e
lenabl e
0Odi sabl e
[ 16]]FLASHLDO_ _BYPA R/ M\The coRtash DO bypass(shoul
Ibypass
Onormal, the output voltage
[15:|Reserved Reserved.
[ 9] HPLDO_SEL R/ M\The select of external cap
lexctap active
Oinside cap
[ 8: 7Reser ved Reserved.
[ 6: 3HPLDO_VTRI M R/ VWVThe voltage trim of HPLDO
[ 2] |HPLDO_BYPASS |R/VTheontr ollD fb yHPas
lLbypass
Onormal, the output voltage
[1] |Reserved Reserved.
[ 0] HPLDO_EN R/ W\The enable control of HPLDO
1: enabl e
0: di sabl e

PANIx®r User Mahbual

V1.

P a gredo f5 4 2



[

)

PANCHIP PANIxG®#ri es BLE SoC T
HE N
32911LP_LPLDO
Regi st erfOf f set R/ W |Description Reset Val
LP LPLDQANA_ _BA+0OR/W |[LPLDM®ntrol 0RAD 0010
BitsDescription
[325|Reserved Reserved.
[ 24]]LPLDOH_MODE_A(R/ VVThe maddPe DIOH
1for |l ow power. can reduce O
Onor mal mode
(should enable high voltage
[ 23:|LPLDOH_VREF_TIR/ VWThe voltbageDiidid@l2pF doh _ miols)e: |
00B800mMV
00250mV
11650mVv
(should enable high voltage
[ 20:|LPLDOH_DVDDSELR/ VWThe voltage trim of LPLDOH
(should enabl e high voltage
[ 16 ]|]LPLDOH_EN_AON|R/ MThe enabl e control of LPLDOH
1: enabl e
0: disabl e
[ 1% :|Reser ved Reserved.
[4: LPLDOL_DVDDSEIR/ V\The voltage trim of LPLDOL
[ 0] LPLDOL _EN R/ MThenable control of LPLDOL
1: enabl e
0: disabl e
3.2912LP _ANALDO
Regi st erOf f set R/ W |Description Reset Val
LP_ ANALLOANA_ _BA+0R/W |ANALDM®nNntr ol 08000041
Bit|Description
[3T7]Reserved Reserved.
[6: 3IANALDOVT| R/ WTheol tage trim of ANA LDO
[2: 1]lReserved Reserved.
[0] ANALDOEN|R/ WEnabl e ANA LDO
lLenabl e
O:di sabl e
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32913LP_FSYNLDO

Regi st erfOf f set R/ W |Description Reset Val

LP_FSYNLJANA_BA+0QO R/W |FSYNL®®ntr ol 0R 000040

Bit|Description
[3T7]Reserv Reserved.
[6: 3fsynl d R/ W The voltage trim of FSYN LDO
46b0000 0.986YV
46b1000 1.2V
46b1111 1.38YV
[2: 1]Reser v Reserved.
[0] fsynl d R/ W Enable FSYN LDO
l.enabl e
0:di sabl e
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3.2914L P_SW

Regi st erfOf f set R/ W |Description Reset Val
LP_ SW ANA BA+0Q R/ W Power switch contrflOR00 G1F
Bit|Description
[3B] Reserved Reserved.
[8 ] DVDDCPU_ER/ YThe power switch contr ol of dy
1: enabl e
0: di sabl e
[7] |[DVDDPHY_HR/ VTh power switphhy contr ol of dy
1: enabl e
0: di sabl e
[6] DVDDLL_ENR/YThe power switch control of dy
1: enabl e
0: di sabl e
[ |[VDDFLASH_ |[R/VWThe power swilttecsh contr ol of
1: enabl e
0: di sabl e
[ 4] |DVDDLPLDQR/ MTh power switch control of dy
1: enabl e
0: di sabl e
[3] DVDDSRAM1 R/ WThe power switch control of dy
1: enabl e
0: di sabl e
[2] DVDDSRAMO R/ WThe power switch control of dy
1: enabl e
0: di sabl e
[1] HPDVDD_ENR/\WWThe power switch control of dy
[0] |HPDVDD_ _PDR/V1llenabl e
lO0enabl e
O1ld sabl e and pull down hpl do
00d sabl e and hpldo floating
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3.29.15. P _BUCK
Regi st erfOf f set R/ W |Description Reset Val
LP BUCK |ANA_BA+0 R/W |BUCKontr ol 0x0004212
BitsDescription
[31: |Reserved Reserved.
[ 25]|BK_VLMT_EN|R/VThe coBUE€HDbI bage | i mit

O:di sabl e

Lenabl e

(should enabl e high voltage syr
[ 24]|BK_CAL_OUT |R The output of BUCK calibration
[ 23:]BK_CAL_EN_AR/ VWThe automatic calibration contr

DCDC %oa

2bt0@i sabl e

2b"0bhouse

2b"Z2BRO CMPi bration enabl e

2b"IIMAX CMP i bration enabl e

(should enabl e high voltage syr
[ 21]|Reserved Reserved.
[ 20]|BK_TEST_EN|R/ VThe coBUCKEsoDf

O:di sabl e

lenabl e
[19]|BK_MODE_SELR/ WBUCKode contr ol

OPFM

1PWM

(should enabl e high voltage syr
[18:|BK_ZERCAL_4AR/ VWThe mamnuwtliidalati on option of ze

(should enabl e high voltage sy
[13:BK_I MXCAL_AR/ VYVThe manutical <calibration opti g

(should enabl e high voltage sy
[ 8: §BK_| MAX_AONR/ VThe curoe@ttn | i mi:t

(shewladbl e high voltage sync)
[ 5: 2BK_VOUT_AONR/ VWThe tri mvVodt BUCK

(should enabl e high voltage syr
[1] |BK_EN_AON R/ VBuceckabl e control

0: di sabl e

1. enabl e

(should enable high voltage syr

Not e: the signal is de2¥nfbonad
[ 0] BK_BP_AON R/ M\BUCK Bypass control

0: di sabl e

1 enabl e

(should enable high voltage syr

Note: the signal is 1.2V for ar
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3.29.16ANA _ADCLDO
Regi st erOf f set R/ W Description Reset Val U
ANA ADCLANA_ _BA+OQ R/ W ADCLDDntr ol 0OROO000 40
Bit|Description
[ 31|Reserved Reserved.
[ 6: | RXADCLDOVTIR/ VMThe output vol tage t im of RXADC
46b0000O0: 0.986YV
46b1000: 1.2V
406b1111: 1. 38V
[2:|Reserved Reserved.
[ O] RXADCLDOENR/ VMThe enable control RXADC LDO
l.enabl e
0:di sabl e
3.2917ANARFFELDO
Regi ster|  Of fset R/ W Description Reset Val {
ANA RFFEANA_ BA+0QR/ W RFFELDOnt r ol 0R000040
Bit|Description
[3T7] Reserved Reserved.
[6: IRFFELDOV]R/ yThe output voltage t m of RFFE L
46b000O0: 0.986YV
46b1000: 1.2V
46b1111: 1.38V
[2: 1]Reserved Reserved.
[0] RFFELDOEIR/ V\The enable control RFFE LDO
l.enabl e
O:di sabl e
- . & |
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3.29.18ANA_VCOLDO
Regi st erfOf f set R/ W |Description Reset Val
ANA_VCOLANA_BA+Q R/ W |(VCOLD@nNntr ol 0R000040
Bit|Description
[3T7] Reserved Reserved.
[6: 3lFSYNVCOLDOVR/ W|The output voltage trim of FSY
46b0000: 0.986V
46b1000: 1.2V
46b1111: 1.38YV
[2: 1] Reserved Reserved.
[0] FSYNVCOLDOHBR/ W|The enable control FSYN LDO
lenabl e
Odi sabl e
3.29.19ANA DFT
Regi st erfOf f set R/ W |Description Reset Val
ANA_ DFT |ANA_ BA+Q R/ W AnalD&Fgontr ol ORKFO0000O0
Bit gDescription
[31: |BATTERY_TES|R/ VIl oad trim
[23] |[BATTERY_ _TES|R/ VVbattery test select,l:constant
[22] |BATTERY_TES|R/ Vbattery test enable, 1: enabl e, O
[ 217|Reser ved Reserved.
[16: |PAD_TST_SEL|R/ Vregister for DFT pad select, 00
DFT in GPI O PAD,11: not wuesd
[L4] I DFT_EN_V R/ \VEnabl e DFT voltage output mode
[13] |DFT_EN_I R/ VEnable DFT current output mode
[L2] I DFT_EN_CLK R/ \VEnabl e DFT c¢clock output mode
[11]|DFT_FLAG R/ VEnable DFT flag output mode
[ 10:/DFT_V_SEL R/ VRegisters for selecting proper
[6] DFT_| _SEL R/ VRegisters for selecting proper
[5: 3]DFT_CLK_SEL|R/VRegisters for selecting proper
[2: 1]DFT_FLAG_SE|R/ VRegisters for selecting proper
[0] REG_V_DFT_B|R/Vregister for DFT voltage outopu
HE N
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3.29.20ANA _MI SC
Regi st erfOf f set R/ W |Description Reset Val
ANA_MI SCANA_BA+0O R/W |Anal og MI SC controO0OR00ABSB
BitsDescription
[319]]Reserved Reserved.
[ 28]]lUSB_PU2 R/ MUSB RBAD Il up2 enabl e
[27]lusSB_PU R/ MUSB BADI up enabl e
[ 26]]USB_EN R/ VUSB RMDmble control
[ 25 |FLASH_ _PAD_PDENR/ VFIl ash PAD pull down enabl e cd
[ 19:|FLASH_PAD_PUENR/ VFIl ash PAD pullup enabl e cont
[13:]FLASH_PAD_DI ENR/ V|Fl ash PAD input enabl e contnr
[ 7] LS EN_GLOBAL_HR/ VThe enable control of l evel
anal og supply voltage regiof
1: enabl e
0: di sabl e
[ 6] LS EN_GLOBAL_ AR/ VThe enable control of l evel
anal ogvelupadeg regi on
1: enabl e
0: disabl e
[ 5] Reserved Reserved.
[ 4] PMUVREFBUFEN R/ WThe enable control of VBG_B
1: enabl e
0: Power Down
[ 3] PMULDO_ TM R/ VIl do test mode(al/l |l do reuse
[2: RST_VREF1P2V_TR/ VTrim of rst vref trim
(should enable high voltage
HE N
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3.2921ANA_RESERVED
Regi ster |[Of f set R/ W |Description Reset Val
ANA RESEHRANA BA+(R/W |Analog reserved cdqOxFFO0OO_ FF
BitsDescription
[314]]Reserved_ HR W Resergsbodoul d enalbti aydi gnnc
[23: |Reser veadoni RIf W Resergbdodul d enabl e) high voltag
[ 15:]Reserved IR W Reserved
[71J]0|Reserved_ IR W Reserved
3.2922ACT 3KRCTRL
Regi ster|Of fset R/ W |Description Reset Val
ACT_32K_|RCC_BA+0QR/W |jactive 32K clock ¢ 0R00000
Bit sDescription
[31: ]ACT_32K_FI N|RRWThe fine correct value of ACT
[21: |ACT _32K_FI N|R The offset between SLP_32K and
[11: {Reserved Reserved
[3] ACT _32K_UP_I|R Active clock update done fl ag
O:s| @WKk eiunsge d
1. done, active clock is being
[2] Reserved Reserved
[1] ACT_32K_SEL|RW|Link | ayer 32k clock source se
OSLP_CLK (32K RC or 32K XTL)
1ACT_32K
[Q] ACK _32K_EN RW|Active 82hbtlkock
0: clock disabl e
1: clock enabl e

32923ACT_32K_BASECORR

Register Of f set R/ W|Description Reset Val
ACT_32K_BASRCC_BA+|R/ W|jactive 32Kockecki|0ORO0O00O0O
Bit|Description

[31:ACT_32K_BA§R/WThe base correct value of ACT C
HE N
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3.2924CPU_ADBREMAP_CTRL

PANIxG#®RTr i

BLE SoC T

€S

Regi ster Of f set R/ Description Reset Va
CPU_ ADDR_REMA|RCC_BA€(R/ V|Cphwddmresna@ntr ol 0RO000O0
BitsDescription
[31] |CPU_ADDR_REMR WCpu address remap enable cont
00 disabl e
1 enamu ea d-25 & Bwsit | be remap t
define by cpu_remap_addr
[30: |Reserved Reserved
[23:({CPU_REMAP_ _ADR WThetadtdress of remap to cpu ad
32925RCLHW_CAL CTRL
Regi ster Of fset R/ W|[Description Reset Val
RCIHW CAL_ C|RCC_BA+|R/ W|RCL clock hardwar|{0R00000
Bit sDescription
[3N0|Reserved Reserved
[9] HW_CAL_BUSY R RcHardware calibration is goi
[8 ] HW_CAL_EN RIF WRcHar dware calibration enabl e
[7: OJ]HW_CAL_ SPACINRRWThe@asinme of enable r.thiddmsd
HE N
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33 Reset and Clock Controller (RCC)

33.10vervi ew

The RCC module can i mpl ement reset functi
including system clocks and all peripheral
3.32Res et
Reset SqgTrigger Condition|Reset Region FI ag
POR Power on reset aftWhole chip PORR
(threshold voltag
PAD_RESEPull doMmMN Reset Whol ewchhput ROMFLAPI NR
LVR Low voltage reseifWhol ewtchhput ROMFL]|]LVRR
1.8V) control 1l ogic
BOD Br ownt Det ec(ttohhrr e Whol e wechhput ROMFL|BODR
voltage:. 9bVJ5V control 1l ogic
CHI P Software config r{Whol ewchhput ROMFLACHI P
WD T Count reachs the Reset region is sel WDTR
1. l ow voltage of
and anactrl modul es
2. Whowetlkbup ROMFL
WWD T Count reachs the l ow voltage of digi|lWDTR
anactr| modul es
SYS Software config r|low voltage of digi|]SYSR
debug and anactrl |
CPU Software config r{Just reset cpu, i c|]CPUR
modul es
(do not sugget use)
MODUL E Software config r|{Resedgach function m-
RESET
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3321Reset Bl ock Diagram

|
|
NRESET POR |
|
NRESET_PAD  |jow_power_nrs 3V | dig_nrst
. ! nrst_ana
BOD| BOD Logic| | & =
Logic & |
LVR| LVR |
Logic !
T
|
i wdt_nrst & nrst_debug
i f_chiprst
|
|
|
|
|
|
|
i
| nrst_sys
i & =~
| sys_nrst
DIG_3V i
|
— 3 DIG 1.2\
| —

Fi g3GReeset Bl ock Diagram
Nr st Usmnead: to reset rcc and anactr]l

Nr st _ duUesbeudg :toP d eelseg
Nr st Usysl: to reset all 1.2V |l ogic except CPI

3322 RESET Reset

The NnRESET reset means to generate a reset
asynchronous reset input pin and can be wus
voltage is | ower than 0.2 VDD ainldt grh)e, sdhaitp

reset. The NRESET reset wi | | control t he
above 0.7 VDD and t he state keeps | onget
(SYS_RSTSTS[1]) will be setnRBSHAT Frigddte. pr

shows the nNnRESET reset wavefor m.
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NRESET
Reset

Fi g3#fneRESET Reset Waveform
3.323Pow-©On Reset ( POR)

The PRomwerreset (POR) is used to generate a s

to be resedn wthe nawoiwkrunexpected behavior

to MCU, the POR modul e will destiegcntalt hteo rsiyssi
the voltage is ready for MCU operation. At
set to 1 to indicate there is a POR reset e

by writiFng3&setows tt.he wavQnf orrens eotf. Power

VDD
Poweron
Reset I

Fi g3#8Peowem Reset (POR) Waveform
3324Low Vol tage Reset (LVR)

Low Vol tage Reset detects AVDD during syste
t han VLVR and the sqgatie¢echeRRDBOTélgeet er hanc
be reset. The LVR reset wildl contr ol t he cl
VLVR and the statglkeéeepbsti oegeTheh®&hNBE (S

set to 1 if the previettugdbdeEsews stolue cleow sVl
wavefor m.

Tili< deboumaoae at i mhe
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T2l ow vpl dabeuhwe Ppuméed | ow
T3high woldtebpea,hwe tpiuméed high

- [

R

|

|
|

|
|

|
I

|
I

|
I

|
I

|
I

|
I

|
I

|
I

|
I

|
|

|
I

|
I
|

. i ! T2 ‘ f T3 !
(<de-glitchtime ) (=de-glitchtime ) (=de-glitch time ! )

Low Voltage
Reset

Fi g3#%Leow Vol tage Reset (LVR) Waveform
3325 Browmut Detector Reset (BOD Reset)

| f t he uBr dbvent ect or (BOD) funct i-oount iDBse teencatbd re
Bit BODEN (ANAC_RCGEXTtL De2td4elc)t,orBrfomnnct i on wi
system operation. When the AVDD vol tRgMd i s
and BODVL and the stagltiet ckhe 8@ &Gl &(igsgeset et han c
be reset. The BOD reset will control the cl
VBOD and the stat eglkietecpisi ¢t Beneg.leo ws htalOeu DBr o\
Detector waveform.

Til< deboumaoe at i mhe

T2l ow vol dabeuhwe tPpiuméed | ow

T3high woldtebpe,hwe ®Ppuméed hi gh
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Tl T2 ‘: T3

(<de§g|itch time ) (=de-glitchtime' ) (=de-glitch timei )
BODOUT
BODRSTEN i E
Brown out
Reset

Fi g3X®r ownt Detector (BOD) Waveform

3326 Wat chdog Ti mer Reset

Il n most industrial applications, system r e
the MCU from failure status is oneowgay i mer
(WDT) is widely used to checkriafs htelde oy Dtuen
it may c audsceg tohiemewalkscehr may deci de to -enabl
dog -6utmet o recover the system avod&onmakel aaf
reset.

Software can check i fdotgheb urneesteot iinsd i ccaau see d h
i s a-dwgt alkeset and handl e dibg -baimevesedf bMC
WDTRF (SYS_RSTSTS[2]) .
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HEN
333Cl ock Controll er
3331Anal og Cl ock
Anal og Clock Source
As showhngwing tamelcd g ck source i ncludes R C
MCU_DPLL and RCL. The digital c¢clock source
RCH is configured as the default c¢clock onc
XTL_STB
P20 [ — L AEE T CLK_XTL
P21 [ }— H P11
|
RCL 0 : RCL_STB CLK_RCL Mldx » CLK_32K
P17} A
|
P17
RCH oy | RCH_STB
w1 » CLK_RCH
P16[ ] o
|
| DPLL_STB
opLL T » CLK_DPLL
| » CLK_USB_DPLJ
|
! XTH_STB P27
XIN [ |—— TH ! » CLK_XTH
xouT — |
: » CLK_RXADC
|
|
|
RF PLL | » CLK_AUTOCA
|
|
|
FSYNSD . » CLK_FSYNSD|
|
ANA DIG
|
Fi g83r®Bystem Clock Generator Bl ock Diagr
The analog clock are |isted bel ow:
Tab3lBAnal og Clock Source
Na me Anal og&di git¢Sour{Freque|Functi on
CLK_XTH phy c¢cl k_xo f{XTH |32 MHz System clock/ BLE
CLK_XTL phy c¢cl k_xo_ | ¢(XTL |32. 768 System | ow speed
CLK_RCH phy ¢l k_xo_| {RCH [32MHz |Systtémck/ BLE mod
CLK_RCL phy cl k_rco_|RCL |32KHz System | ow speed
CLK_DPLL |phy cl k_pll (DPLL 64/ 48MSystem cl ock
CLK_UsSB_DOphy cl k_pll (DPLL/48MHZ Usb c¢cl ock
HEEm

PANIx®r User Mabhual V1. P a g8edo 5 4 2



%

PANCHIP PANI1IxGR2ri es BLE SoC T

Anal og Clock Bl ock Diagram

XXX: RCH/RCL/XTL/XTH/DPLL
XXX_EN
Startup time
XXX
Stable Delay
time
XXX_STB
Fig3#rZanal og Clock Bl ock Diagram
EN_XXX represents the enable signal of the

high, the c¢clock is output to the digital (
foll owk0nts X TRENK , 2X0009 .

The STB Delay time is controlled by two bi:
More information please refer to the regi st
After each clock reaches the digital part,
XXX _STB Gate. the Gate is added on the digi

33325ystem Clock Bl ock Diagram

CLK_RCH P06

0

MUX O
CLK_XTH y ox DIV(2N) AHB_CLK

1
CLK_DPLL
P2
DIV8 3

Fi g3r®digital Clock Block Diagram
Compar erd gwi¥teht he di fference are shown as f
XTL and RCL are deleted as the system cl o
Frequency division after DPLL is deleted

System frequency division is added after

PANIx®r User Mabhual V1. P a g9elo 5 4 2
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Out put of B32RARCHRL, XTHEHP2tAHB_CPR®PL(Ldi v 8) :
P23
ClockkTplP2 0O, RClExt ernnplUlt RC H x t el rnnp&ullt 6

Oy
U f———— 0y

u —>
DIV 1 x| SPLFLASH. CLK
CLR_DoPIL L

CLK_USB_DPLL
USB_48M_CLK
USB_48M_EN

EFUSE_CLK CLK 32K
EFUSE_E 4_D— 0
RF_CLK32K_EN MUX (————p» RF_CLK_32K
ACT_CLK_32H
ROM_CLK —1
ROM_EN
AHB_CLK GPIO_CLK
TO,EN—D_> )_ CLK_XTH
— 0
CLK_RCH MUX )_> RF_CLK_32M
4_D_> DMA_CLK _1 RF_CLK32M_El
DMA_EN

AHB_CLK
443_> USB_CLK — 0
USB_EN -
CLK_XTH MU’(;—D_> ADC_CLK
_1 ADC_EN

4_D—> 12C0_APB_CLK
12C0_EN
}—— SPI0_APB_CLK
SPIO_EN -APB

Mux  APB2_CLK AT UARTO_APB_CLK
DIV APB2_EN :] ) ‘ -
} 4_D—> SPIL_APB_CLK |
SPIL_EN 4N_D—> PWM_APB_CLK
PWM_E LAPB

UARTLEN—-] ) B~ UARTLAPB_CL CLK_32K

M(ax APB1_CLK
DIV 1 APB1_EN j )

1
0 MUX
PWMO1_CLK
O ——————MUX 0 PWMO01_El
TIMER1_CL Mux 1
1 CLK 32K 4N_D—> TIMERL_APB_CL
TIMER1_El i TIMERL_E CLK_32K
MUX
ﬂD—» PWM23_CLK
TIMER2_APB_CL|
TIMERZ_E; —» > APB_ P/ PWM23_E
O ——————MUX
CLK_32K
TIMER2_CLK Mux CLK 32K _— 1
1 S ~ CLKTRIM_APB_C|.K ok
TIMER2_El N —TD_> PWM45_CLK
PWM45_Ei

T™MO 9/

CLK_32K

CLK_32K

T MEROﬁAPBicLiQ—G_—____

TIMERO_EN

1

MUX
_—@—> PWM67_CLK
9/ PWM67_El
CLK_32K

0 LKTRIMCLK }—— ADC_APB_CLK
UX DIV CL C ADC_EN
CLK_RCH
}/ CLKTRIMCLK_EN
4_D—> WDT_APB_CLK
WWDT_APB_CLI«—C!_—__ WDT_EN
WWDT_El

CLK_32K

WDT_CLK

Fi g83Y®Bystem Periphral Clock
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HE N
334RCC Regi ster Map

R:r ead Wowrl iyt, eR/oMkby h read and write

Register |Offset ‘R/W‘Description Reset V
RCBase Address:
RCCBA = 40Ra00
RSTSTS RCC_BA+(R/ W|System Reset Status 0x0000 _
| PRSTO RCC_BA+(R/ W|Peripheral Reset Con|0x0000_
| PRST1 RCC_BA+(R/ W|Peripheral Reset Con|0x0000 _
BODCTL RCC_BA+(R/ W|Brownt Detector Cont|0x0Q0®O04
BLDBCTL RCCBA+00 R/ W/ BOD LVBoDeCoemtr ol Re gl 000 00101
CLK_TOP_CTRRCCBA+0)JR/ W|System Clock Gl obal 0ORO0OO0_0O
RC_CTRL RCCBA+0}R/ W/ RCIControl Register 0R1LO04_8
RCH_CTRL RCCBA+C}R/ W/ RCHControl Register 0R1LI03_5
XTL_ _CTRL RCCBA+0JR/ W|XTLControl Regi ster 0OROO3 _1
XTH_CTRL RCCBA+03JR/ W|XTHControl Register 0ROODO_DO
DPLL_ CTRL RCCBA+0)JR/ W/ DPLControl Register 0OROOO 14
AHB_CLK_CTRRCCBA+C)JR/ W/ AHBeri ghoak Control 0RO0OD1_0
APB1_CLKOCTRCCBA+0)JR/ W|APBHReriphral Clock Cq0Ox0000_
APB2 CLKOCTRCCBA+0jJR/ W/ APBReri phral Clock CqO0Ox0000_
CLKTRIGOLMK_C|RCC_BA+(R/ W|CLKTRP&r i pherals Clo¢(0Rf0F00O
HE N
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33 RCC Regi ster Description
3351 RSTSTS
Regi ster Of f set R/ W Description Reset Val U
RSTSTS RCC_BA+0|R/ W System Reset S{0x0000_00O
BitdgDescription
[ 3 :|ReserviReserved.
[ 7] |CPURF |[CPU Reset FIl ag
The CPU reset flag is set by hardwarmMCU
and Flash Memory Controller (FMC).
0 = No reset from CPU.
1 = MChlend FMC are reset by software set
Note: Software can write 1 to clear thi
[ 6] |PORF POReset Fl ag
ThROReset flag is set by t-tr R&Restet ( BOE
indicate the previous reset source.
0O = No rPesRet from
1 PORad issued the reset signal to reseg
Note: Software can write 1 to clear thi
[ 5] |SYBF System Reset Flag
The system reset flag i sMGWto bhyndtiltat @R e
source.
0 = No rMCslet from
1 = MGhad i ssued the reset signal to
RCCRESETREQ (SCS_AI RCR[2]), Applicatiorn
= OXEOOOEDOC) in syBE€CEM control regi st ¢
Not e: Software can write 1 to clear thi
[ 4] |[BODRF |BOD Reset FIl ag
The BOD reset flag is set by tt Dee tfeRd &
previous reset source.
0O = No reset from BOD.
1 = The BOD had issued the reset signal
Not e: Software can write 1 to clear thi
[ 3] |[LVRRF [LVReset Flag
ThleVReset flag is set blyowdletRie@Resd ett(oLSiRy
the previous reset source.
0 = No rLevRet from
1 I=VRad i ssued the reset signal to rese
Note: Software can write 1 to clear thi
[ 2] |WDTRF |[WDT Reset Flag
The WDT reset flag is set by the MfARes
Watchdog Timer to indicate the previous
0O = No reset from watchdog timer or wi
1 = The watchdog timer or window watch
system.
HE N
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Not e: Software can write 1 to clear thi

[ 1] |[PI NRF |NRESET Pin Reset FIlag
The nNnRESET pin reset flag is set by tth
indicate the previous reset source.

0 = No reset from nRESET pin.
1 = Pinha®ES&Fued the reset signal to 1
Note: Software can write 1 to clear thi

[ 0] |[CHI PR |CHIRReset FIl ag
Thé@HIrPeset flag is set by the fAReset Si
the previous reset source.

0 = CHI PRST.
1 = CHIPRST had issued the reset signal
Not e: Software can write 1 to clear thi
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33521 PRSTO

Regi ster Of f set R/ W|Description Reset Val
| PRSTO RCC_BA+0x R/ W|Peripheral Reset|/lOX0000_ 00O

BitgDescription
[ 3lk|Reserved|Reserved.
[ L0]J]FTORRST FTOR Reset (Write Protect)

FTOR reset is usewi tohrfesem BSlyas$k mma
if settregethranbiet, completely consi
and this bit wildl automatically retu
0 = FTOR nor mal operation.

1 = FTOR reset.

[ 9] |CHI PSCOP|ICHI P Re sseetl escctoipoen
The CHI PSCORERNKWI|ies stlymalt ebenbpex pdncd
0 GHIrPesedt clh@mar ROMFLAG to O

1 = CHIP reset can clear ROMFLAG to
(8] MDMRST MDM Reset
0 = MDM nor mal operation.
1 = MDM reset.
[7 1] MDMSTDBY|MDM STDBY Reset
0 = MDM STDBY nor mal operation.
1 = MDM STDBY reset.
[6] USBRST USBRes et
0 USB nor mal operation.
1 USB reset.
[5] Reserved|Reserved.
[4] EFUSERST |[EFUSE Reset

0 EFUSIBBr mal operation.
1 EFUSEset .

[3] LIRST BLELReset

0 BLE nLor mal operation.
1 BBLELreset .

[2 1] DMARST DMARes et

0 MAhor mal operation.
1 OMA eset .

[1] |[CPURST Processorsh@ar eReGree (Write Protect)
Setting this bprtoowdaddorondor e esred Hlhee
and this bit will. automatically retu
0 = Processor core normal operation.
1 = Pr oc essshoort croerseeto.ne
Note: This bit is write protected. R
NothMustaAtHB _CLK [CTURBU fl ashetgl W_delf por e
1

HE N
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[ O] |CHI PRST CHI P -sCnoet Reset (Write Protect)
Setting this bit wildl reset the whol
and t hiasutbhoinatwiclal ly return to O
The CHI PRST is the same as the POR
settings from flash are also reload.
0 = Chip nor mal operation.
1 = CH$MPobneeset.
Note: This bit is write protected. R
HE N
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33531 PRST1
Regi ster Of f set R/ W |Description Reset Val
| PRST1 RCC_BA+0YR/ W |[Peripher al Reset/lOx0000_00
Bits |Description
[ 31: 1Reserve| Reserved.
[16] CLKTRI MCLKTRIM Controller Reset
0 = CLKTRIM controller normal operat
1 = CLKTRIM controller reset.
[15] |GPI ORST|GPI O Controller Reset
0 = GPI O controller normal operation
1 = GPI O controller reset.
[ 4 TMRRST Tim&€ontroll er Reset
0 = Timer2 controller normal operat:i
1 = Timer2 controller reset.
[13] |[TMR1IRST|Ti mer1 Controller Reset
0O = Timerl controller nor mal operati
1 = Timerl controller reset.
[12] | TMRORST|Ti mer 0O Controller Reset
0O = Timer0O controller nor mal operati
1 = TimerO controller reset.
[ 1 WWDRST |[WWDTController Reset
0O WDTcontroller nor mal operation.
1 WNVDTcontroller reset.
[ a WDRST WDTControll er Reset
O WDTcontroller nor mal operation.
1 WDTcontroller reset.
[ 9] ADCRST |ADC Controll er Reset
0O = ADC controller nor mal operation.
1 = ADC controller reset.
[ 8] PWMORST|PWM Controll er Reset
0O = PWM controller nor mal operation.
1 = PWM controller reset.
[ 7] UART1RS|UART1 Controll er Reset
0 = UART1 controller normal operatio
1 = UART1 controller reset.
[ 6] UARTORS|UARTO Controll er Reset
0 = UARTO controller normal operatio
1 = UARTO controller reset.
[5:]4 ReservelReserved
[3] SPIRST SPIIControll er Reset
0 =1S&S®Pntroll er nor mal operation.
1 =1S®Pntroller reset
[ 2] SPI ORST|SPI 0O Controller Reset
0 =0&Pntroller nor mal operation.
1 =0S8dkPhntroller reset
HE N
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[ 1] ReservelReserved
[ 0] | 2CORST|I 2C0 Controller Reset
0O = 1 2C0O0 controller normal operation
1 = 12C0 controller reset.
HE N
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3354 BODCTL

Regi ster Of f set R/ VDescription Reset Val
BODCTL RCC_BA+0x(R/ VBrownt Detector O0x000C_00O

BitsDescription
[ 31:|]Reserved |[Reserved.
[22] |BOD_TST_A/BOD analog testhoanablesmadbdrre) mholgh( vol

0 = BOD test disable
1 = LVR test enable

[21] |[LVR_TST_A|LVR analog teshoehableaabbe) holgh( vol {
0 = LVR test disabl e

1 I/VR test enabl e
[20: |BOD_SEL_A/BOD voltage threshold select control
000: 1.75

001: 1.95
010: 2.15
011: 2.35
100: 2.55
101: 2.75
110: 2.95
111: NC
[17 ] EN BOD_AOBOD enablshacwind reoednalkbgnhi gh voltage
0 = BOD is disable
1 = BOD is enabl e
[ 16]|]EN_LVR_AO|LVR enablsehocuwlnd reonnab(l e) hi gh voltage
0 = LVR is disable
1 = LVR is enable. The typical reset
[L5: |Reserved Reserved.
[ 6] BODOUT Brownt Detector Output Status
1= Br-owh Detector status output is O
setting.
0= Br-own Detector status output is 1

setting.
[ 5] Reserved Reserved.

[ 4] BODI F Brownt Detector I nterrupt FI ag
0 = BawtwnDetector does not detect an
through the voltage of BODVL setti ng¢
1 = WherouBr oDvert ect or detects the VD

BODVL setting or the VDD is raised U
is set to douand nttleeg rRirpdwrAOtr équ es tr @
[ 3] BODRSTEN |Brownt Reset Enabl@hBiul d( Wniatbe ePho g
0 = Bawtwniil NTERRUPTO functi onouBEnabd
function is enable and the detected
signal toMCUterrupt the

1 = BawtwnARESETO functi on-olinalDled d;ct\
enabl e and the detected voltage 1is
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the chip.
Note: When the BOD_EN is enabled an
kept till the BOD_EN is set to 0. TAh
NVIC in CPU for BOD interrupt or d
BODEN andenalkhi ng the BOD_EN functi (
[ 2: Reser ved Reserved.
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3355BLDBCTL

Regi ster |Of f set Description Reset Val

BLDBCTL

RCCBA+100x| R/ W BOD

LVBoDeCoent r ol 0 KOO 00101

BitsDescription

[ 31| Reser

ved |R

eserved.

[13] |[LVRDB

SBAIONLVR -BBe®eunce

(glitch) sthiomé dCemtarbd le) he g

[0] =1: adbawl @k

[ 1]&dout SROWI ock

[ 2] =1: a%Pbawl @R

[ 3] =1 adboawl @B

[4] =1: a%PbOWl @K

[ 6] =1 abhdOw | @¢lb(deS aul t)

Not e I f software enables more than

selected and the other enabl ed chan
[7:6] Reserved |[Reserved.
[5:0] BODDBSRIOIBOD -Beunce (glitch) sthiomé dCemtarbdle) he g

[0] =1: a%baOwWwl @k

[1] =1: a%bbOWwl @K

[ 2] =1: ad%b@wWwl @R

[ 3]&Hout SRO®WI ock

[4] =1: adbawl @k

[ 5] =1: abhdwl @¢lb(deS aul t)

Not e: I f software enabl es more than

selected and the other enabl ed chan

PANIXx®Er User
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3356 CLK_TOP_CTRL

Regi ster|Of fset R/ W|Description Reset V
CLK_TOP_|RCC_BA+|R/ W|System Clock Gl obal C|0OR 00 _0(

BitsDescription

[31:]|Reserved Reserved
[220 APBDI V RW APB2I odcikvi der contr ol

[ 3: 0] =0: c¢clock does not divide
[3: 0] =N: c¢clock is divided, <cloc

Note shoul d first set these (
AHB_CLK_ _CTRLJ[ 4] .
[ T96 | APBDI V RW APBcdIl odcikvi der contr ol
[ 3: 0] =0: clock does not divide
[ 3: 0] =N: clock is divided, cl oc¢
Note shoul d first set these (
AHB CLK_ _CTRL[ 3].
[L5]]AHBDI V RW AHB &kdioxi der contro
[ 3: 0] =0: clock does not divide
[ 3: 0] =N: clock is divided, cl of¢
11 Reserved Reserved

1D CLK32K_8BIRW 0 RCLYT XTIsthoul d enabl e) high vol
[9:]18|SYS_CLK_SHIRW Systems&@€locé& sel ect
OORCHdefaul t)

01 XTH
101DPLL
[7]1]1|Reserved Reserved
1] Rsicv_sys |RW Rsiscywsst em counter enable contro

0: di sabl e
1. enabl e
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3357RCL _CTRL
Regi st erOf fset R/ W | Description Reset V
RCL_CTRURCC_BA+|R/ W|RCIControl Register 00104 _ 840
BitsDescription
[315]]Reserved Reserved
[2 4 RCL_Stabl e RO|IRCO_LOSC clock stable flag
[ 23 (Reserved RW| Reserved
[L9: |RCL_TEMPTRI M_|RW|The temperB@ure tune of
(should enabl e) high voltage s
[L7: |RCL_DELAGN RW|RCO_LOSC startup counter regi
(should enabl e) high voltage s
[15: {RCLFRE®I NRAON RW|Fine calibration tri of RCL
(should enable) high voltage s
Def a&'LI®O00 0 0 O
[7: 4]RCLFREQ_COARSIRW|Coarse calibration t m of R(
(should enable) high voltage s
Def a4'l b 00
[3] Reserved RW|Reserved
[2] RCICLK_SEL_AOIRW|Regi ster for RCO_LOSC clock s
(should enabl e) high voltage s
[1] RCL _TMON RWH RCO_LOSC test enabl e
(should enabl e) high voltage s
[Q] RCL_EN_AON RWIRCL enable control
0:di sabl e
1: enabl e
(shoul d evnwalbt 2)édi ghnc
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3358 RCH_CTRL
Regi st erfOf f set R/ W|[Description Reset V
RCH_CTRURCC_BA€(R/ W|RCHControl Register 0R103_5¢
BitsDescription
[ 31:|]Reserved Reserved
[ 24]]RCH_St ahb RO/RCO_HOSC clock stable flag
[23AB|Reserved Reserved
[17:]RCH_DELARW RCO_HOSC startup counter register
[15:|]RCH_FRE(RW RCH_HOSC frequency register, 0.4%
[ 7: §gReser ved Reserved
[B] |RCH_BI ASRW|Coarse frequency register 5.2MHz p
[ 3] Reserved Reserved
[ 2] |RCH_CLK |RW|RegifsarerRCO_HOSC cl ock selection
[ 1] RCH_TM RW|RCO_HOSC test enabl e
[ 0] RCH_EN RW|RCO_HOSC enable control

O:di sabl e

1: enabl e

(shoul d enable) high voltage sync
. .. ___________________________________________________________________________________]
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3359 XTL_CTRL

Regi st erOf fset R/ W | Description Reset V
XTL_CTRURCC_BA+|R/ W|XTLControl Register 0ROO03_14

BitsDescription

[315]]Reserved Reserved
[2 4 XTLSt abl e RO|XO_LOSC clock stable fl ag
[ 23:]Reserved Reserved

[ 17:XTL_DELAY |RW| XO_LOSC staregpsteunter

(shoul d enabl e) high voltage sync
[ L5 {Reserved RW|Reserved

[13] | XTL_CAP_ENRW|XTIinsi de cap enabl e

lenabl e

O:di sabl e

(shoul d enable) high voltage sync
[12:XTL_TUNE_ARW|XO_LOSC freqg trim

(shoul d enable) high voltage sync
[ 6: 4XTL_CORE_ARW|XO_LOSC core bias register
(shoul d enable) high voltage sync
[3:2]Reserved RW|Reserved

[1] XTLTM_AON RW|XO_LOSC test enabl e

(shoul d enable) high voltage sync

[Q] XTLEN AON RW|XTL enable control
O:di sabl e
1: enabl e

(shoul d enabl e) high voltage sync
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3.3510XTH_CTRL
Regi st erOf fset R/ W | Description Reset V
XTH_CTRURCC_BA+|R/ W|XTHControl Register 0RO 00 _0Q
BitsDescription
[315]]Reserved Reserved
[2 XTHSt abl e RO|XO FSYN clock stable flag
[23: |Reserved Reserved
[16] | XTH_DELAY RW|XO_FSYN startup counter registe
[15: |Reserved Reserved
[LO] [ XTH_1 CORE RW|The curr¥mH tune of

O:def aul t

1.1l arge cap mode
[9: 4] XTH_XOCAP_{RW| X0 cap select control
[3] XTH_DEGLI T(RW|Xth32m deglitch enabl e
[2 ] XTH_ STARTUHRW|XO_ FSYN fast startup register
[1] XTH TEST_ _ENRW|/XO_ FSYN enabl e
[Q] XTH_EN RW|XO_FSYN enable control

0: di sabl e

1: enabl e

PANIx®r User Mahbual
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33511DPLL_CTRL

Regi st erOf fset R/ W | Description Reset V
DPLL_CTHRCC_BA+|R/ W|DPLControl Register 0ROOO0_14

BitsDescription

[315]]Reserved Reserved
[ 24]/DPLL _Stabl e RO|DPLL stable flag
17:DPLL_DELAY RW/PLL startup counter registe

13]|DPLL_DIV_SEL/RW/ Reserved
12:DPLL_VCO_FRE RW|DPLLVCOfrequence trim control
00: 65M~193M

01:99M~220M

10: 129M~246M

11:158M~271M

[ 10:/DPLL_KVCO_CT|RW|DPLLKVCO control
000:70MHz/V

111:275MHz/V

[
[15:]Reserved Reserved
[
[

step:30MHz/V
[ 7: §DPLL_I CP_CTRRW|DPLL charcgergummpcontr ol
000:.. 5* 1
0 1:
101L. 5*1
112:* |
[ 5: 4DPLL_I CP_BI ARWDPLL chabgaspwemprent contrd
005uA
017:. S5uA
101:0uA

111:2. 5u A
[ 3] |[DPLL_REF_CLKRW/ PLL reference clock registe
0/RCO/ XO

[ 2] |DPLL_FREQ RW/PLL frequency register

0/ 1: 48MHz/ 32MHz
[1] |[DPLL_TM RW/ Regi ster for pll test mode
[ 0] |[DPLL_EN RW|DPLdnable control

0: di sabl e

1: enabl e
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33512AHB_CLK_CTRL
Regi ster |Of f set R/ W|{Description Reset V
AHB_CLK_(RCC_BA€(R/ W AHBReri phral Clock ConOfgO01_0
BitsDescription
[312|Reserved reserved
[21] | DPLCLK_TEN|RW DPLdItkeestabl e
0: disabl e
lenapbeBI
[20] |SPI _FLASH_JdRW Spfil ash clock source select <co
Ocahb cl k or Saphib fcllakd Hl:idv] kb yd i v
Ldpl | clock
[19: ]SPI _FLASH_JQRW Spi flash c¢clock source divide
[ 3: 0] = 0: clock does not div
[ 3: 0] = N: clock is divided,
[15] |[Reserved RW reserved
[14] |USB_48M_CLK RW USB 48Mhz clock enable contro
0: disabl e
lenabl e
[13] |USB_AHB_CLK RW USB AHB clock enabl e control
0: disabl e
lenabl e
[12] |[Reserved Reserved
[11] |EFUSE_CLK_E|RW EFUSE clock enable control
0: disabl e
lenabl e
Default 1
[LO] |ROM_CLK_EN |RW ROM cl ock enabl e control
0: disabl e
lenabl e
Defaule 1
[9] Reserved RW reserved
[81] BLE _CLK32M_|RW BIE 32MHz clock sel ect
0 = 32M XTAL
1 = 32M RC
Not e shoul d first select t he
BLE CLK32K_ EN.
[71] BLE_CLK32K_|RW BLE 32KHz clock enable contro
0: di sabl e
lenabl e
[61] BLE_CLK32M]J|RW BLE 32MHz c¢clock enable contro
0: di sabl e
lenabl e
[5] RCC_AHB_CLK/ RW RC@hb_cl k enable control Def
0: di sabl e
lenabl e
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[4] APB2 CLK_ENRW APB2l ock enabl e control
0: disabl e
lenabl e

[3] APB1 CLK_ENRW APB clock enable control
0: disabl e
lenabl e

[2] ST_CLK_MDN RW System Tick clock enabl e
0: disabl e
lenabl e

[1] |GPI O_CLK_ENRW GPlcd ock enable control
0: di sabl e
lenabl e

[Q] DMA_CLK_EN |RW DAMI| ock enable control

0: di sabl e
lenabl e

Pagle0 8542
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33513APB1 _CLK_CTRLO
Regi ster Of f set R/ W Description Reset
APB1 CLK |RCC BA+|R/ WAPBReriphral Clock Co|/0ROO O
Bits|Description
[318 |[Reserve Reserved
[2 4] Adc_cl k|RW Adc sampsteld ect

Oahb cl k

1XTH

Not eshould first sel ect tdhcec kecelnk
2B Pwnd 67 c Kk 4 RW Pwm6 7 cled ekt

Oaphb

1: KL/

Not eshould first select twn®67cclkke
[2 P Pwnd 45c|RW Pwnd £ | oscekl e ct

Oaphb

1: KL/

Noteshould fiscurcelifttneéewnid;, 46 k&
21 Pwnd 23 c|RW Pwn2 | oscekl e ct

Oaphb

1: KL/

Not eshould first select twm@ 238e&K
2D Pwnd _01c|RW Pwnd £ | oscekl ect

Oaphb

1: XaL/

Noteshould first select twn@ @1&K
[L9:]2t mrOsel | RW 00: APB1_CLK

01RCIKX/TL

10, 11; TMO_I

Not eshould first select trhlec kcel nk.
1y wwdt sel |RW 0: neillkl i _

1: KL/

Not eshould first select tvwet ck&n
16 wdt sel RW 0 RXLLU

L. mel ki _

Not eshould first select the clKk
[15:]1 Reserve Reserved
[1B mi lcllik_ ¢ RW lenabl e

Odi sabl e
[12 ] TmOcken|RW TimMercl ock enabl e

0: clock disable

1: clock enabl e
[11] |Wwdt cke|RW Wwdt cl ock enabl e

0: clock disable

1: clock enable
1D Wdt cken|RW Wdel ock enabl e

0: clock disabl e

1: clock enabl e
[9] Adccken|RW Adcl ock enabl e

0: clock disabl e

1: clock enabl e
[8] Pwnbc k en | RW Pwmpb clock enabl e

0: clock disabl e

1: clock enabl e
[7] Pwnd 67 c k ¢ RW Pwm67 clock enabl e
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0: clock disabl e
1: clock enabl e
[6] Pwnd 45 c k ¢ RW Pwm45 clock enabl e
0: clock disabl e
lcl ock enabl e
[5] Pwnd 23 c k¢ RW Pwm23 clock enabl e
0: clock disabl e
1: clock enabl e
[4] Pwnd 0l c k ¢ RW PwmO1l clock enabl e
0: clock disabl e
1: clock enabl e
[3] UarctkOen |RW Ua@ tcl ock enabl e
0: clock disabl e
1: clock enabl e
[2] Reserve Reserved
[1] Spick en RW SWi clock enabl e
0: clock disabl e
1: clock enabl e
[Q] |l 2c0cke|RW I2c0 clock enabl e
0: cl oclk: dcilsoacbki eenabl e
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33514APB2 CLK_CTRLO
Regi ster Of f set R/ W |[Description Reset Val
APB2 CLK |RCC BA+(R/ W |APBReri phr al ClockOx0000 00O
BitsDescription
[31: |Reser) Reserved
[21:]1t mr2s{RW 00: 2AEBK

01 RTIL /

10, 1221 TM

Not eshould first select tnmh2eckcelnk. so
[9:18 |t mrls{(RW 00 2AEeBK

01 RTL /

10, 1111 TM

Not eshould first select tmveckcelnk. so
[7: 6]Reser v Reserved
[ 5 t mcReg RW Ti mer2 clock enabl e

0: clock disabl e

1: clock enabl e
[ 4] |[Tmrclk e| RW Timerl clock enabl e

0O cl odciksabl e

I clock enabl e
[3] Uarctkle| RW Uartl clock enabl e

0: clock disabl e

1: clock enabl e
[2] Reser\ Reserved
[1] SpickenRW Spil clock enabl e

0: clock disabl e

1: clock enable
[0] Reseryv Reserved
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33515CLKTRI M_CLK_CTRL
Regi ster Of f set R/ W|Description Reset Val
CLKTRIGOML K _C|RCC_BA+|R/ W|CLKTRI M PeripheralO0ORO0OF00O
BitsDescription
[31: |Reserve Reserved
[23A5]xt h_di v |RW Xth divider fdefxawull Oxudizdleset up
[14] | Xt _qui|RW Xtl quick setup enable control
00 disabl e
1. enable
[13] |[Reser velRW Reserved
[ 242 |c | kt r idin RW cl ktr idi vcil doec k
[8: 0] =0: clock does not divide
[8 0] =N: clock is divibdlpgd, <cl ock
[3] Reser ve|lRW Reserved
[2] cl ktri mRW cl ktcd iosmekl e ct
0: 32K clk
1: 32M RC cl Kk
[1] cl ktrimRW clktrim clock enabl e
0: clock disabl e
1: clock enabl e
[Q] Reser velRW Reserved

PANIx®r User Mahbual
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34 Fl ash Memory Controller (FMC)

3410vervi ew

| PAN1GEx i es, the flash is used to store th
NOR FLASH in consideration of the speed, wl
1/ 2/ 4 1ine mode. The speed of the FRIASHHnt e
package and PCB alignment. Apparently, the

program execut es.

50C
C5
CLK
I
CPU <> ICache < FMC SCI) FLASH
WP
HOLD
AHB BUS
Fi g3r®PI FIl ash Controll er Diagram
CPU access to flash through |1 Cache 1 s defi
defined as fw_access. The cpu_access path

read/ wr/li egelestise

342Featsur e

SPI interface supporting 1/ 2/ 4 | ine mode
Support | AP function
Thfew_access channel supports all/l read con

read commands except the (03H) command

Support all erase commands: PE, SE, BE, C
The write command only supports PP
Support flash | ow power consumption func
send DP and RDP commands automatically
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Support the sampling edge configuration ¢
Support remap function;
Support CRC32 check function.
Support suspend and resume operations dur
Support erase protection for the flash ir
343Il-cache
Thealche appPANda&®EXN etshda ncl udes the features:c
Cache capwaytgrdKp &@ssociative organi zat.
Support wrap round reading and incr burst
Support bypass instruction fetch, cold st
Support gating
Support clearing the cache
Does not sbuapcpko rftu nwertiitoen
Cache line uses FIFO replacement algorittht
3431l-cache Register Map
R:r ead Wowrl iyt, eR/oMMby h read and write
Regi st erOf f set R/ W IDescription Reset Va
| cache Base Address:
| CA_BA = 0x0880_0000
x_cache || CA_BA+(QR/ W | cache Control Re{[OX0000_O
Xx _cache |I CA_BA+(QR/ W I cache Initialize{OX0000_0O
34321l-cache Register description
| cache Contxra@elacRegieait er (
Regi st e|Of f set R/ W Description Reset Valu
X _cache|ll CA_BA + R/ W I cache Control Reg/0x0000_00C¢
BitgDescription
[ 31;|Reserved|Reserved.
[ 0] | _CACHE _ |l _cache enable bit.
Set btithi 4 o enabl e cache, and clear thi
0 = Disable | _cache.
1 = Enable | _cache.

PANIXx®Er User
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| cache I nitialize Control Register (x_cache i
Regi st e|Of f set R/ W Description Reset Valu
X _cache|l CA_BA +|R/ W | cdamhdaialize Contr0Ox0000_00C¢
Bit|Description
[ 31|Reserved Reserved.
[ 2] |CLK_GATED_EN The default value i s-cla,chwhiich arme
The software can configure this
The clock issaclgaties mwbhenbusy anoqd

[ 1]|FLASH_HAS_NO_W

I f the flash doesndhoteasd pprod twrwir
I cache reads 3b2y tbey tbeosu nfdraorny

32 bytes from the flash | oo

O0x0c.

NotWwWhen modifying this register,

fl_ash returns data i n t h-@x @4x 0800y
0x 10 104 108x 1 c .
I f the fl aghunuwp g eratds varnadp wr i t e,

p eac
in the foll owing -Gd¥4 dO&sD sk D& 10

t ahded

[ O] |I NI _TRG Write 1 to <clear cache and thi
automatically when | _cache opera
0O = | _cache operation has finish
1 = | cache is progressed.
3441 AP

PAN10O7x series supports vector table mappirt

ThBAN1GEx i es BApoVi€®aobboamming (I AP) functi

t he code execution. User enabl e t he | AP

X FL_REMAP_ADDR[ 31: 0]

Once

chip

addr ess.

boots with | AP fwindt trecemeippr edabk

PANIXx®Er User
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H E N
ti on

Ox00F FFFF

0x0000 0200

4MB

0x0000 O1FF

0x0000 0000

0x000Q O1FF i :
System Mem Vector (4 {200, 1_remap addr[ 21: 9]

0x0000 0000) - i _cache addr[8: 0]}

Remap proc

1.Set rema

Fi g3Xr®emap Diagram
eSS

p_adr[31:0] to store the remap ac

2.1l n t he enpoud_ucltel, sauwchcor di ng to the cache re

the cond
of t he f
Af ter t he

absolute s

ition of I _remap_addr[21: 9] =13064dC
w_ctl modul e to cpu_ctl)

system is interrupPpk®@dFFthAt prloigs
tart address of FLASH is mapped t

where 1 _remap_addr|[ 21: 9] I's the8Papgei oft h

of the map

ped address, so as to jump to thi

3445Suspend erase/ program to read fl ash

When flash is in a program/erase process,

pausing the erase/write process, perfor min
process. I n additti onetroutphi €nad2e i s config
The Suspend instruction can pause a Page P
all ow access to the memory array. After the

suspended

sector or

state, the memory arpraygrcammed ot

bl ock being erased.

Suspended Operation Readabl e Region of Memor
Page Program Al but the Page being p
Page Erase Al but the Page being e
Sector Erase(4KB) Al but the 4KB Sector b
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Bl ock Erase(32KB) Al but the 32KB Bl ock b

Bl ock Erase(64KB) Al | but the 64KB Bl ock b

When the Serial NOR Flash receives the Sustg
before the Write EnalhlOe anat ¢ he( WHISR2 Ihwir t SdJISd

after which the device iIs ready to accept
Commands During Program/ Erase Suspend afte
AC Characteristics"™ for tPSL and tESL ti mi:i
Status Register bit 15 (SUS2) and bit 10 (
SUS2 (Program SluHpwman Batpr sgnamtoper ati on

(Erase Suspdmld whietn) ammetes atse®@ operation i s s

cl ealf@ wlhen the program or erase operation

346 SPI FIl ash Register Map

Register ‘Offset’R/V‘Description Reset V

FMC BAsSEdr e8254005_0000
BASE=0x4005_0000

X FL_RDATA BASE+0jJRW |Read and write byte |[326h000
X FL_CTL BASE+0}JRW |FMC control informa|326h000
configurations
X_ FL_WDATA3 |[BASE+0JRW |FMC write data confil326h000
X FL_X_MODE |[BASE+dDJRW |Contr ol information|{326h501
resume, X_mode, etc.
X_FL_X2_ _CMD |BASE+0)JRW [Wor ki ng mocdoenf CDwat|3206habb
fowrr e, DP, RDP, etc
X_ FL_REMAP_ABASE+0)JRW |Fl ash address remapfg326h000
X FL_DP_CTL |BASE+0JRW |Deepsl eep enabl e cg326h@Irp
waiting dp_cnt, rdp |
X_FL_I RQ_CTUYUBASE+dDJRW |[Opti o#balt 32terrupt 326h000
for FMC during suspeée
X FL_SUS REYBASE+0JRW |FMC <command configu32d6h757
suspend and resume (¢

FMC BA&GHHTrOexs4s005_0400
BASE1=0x400RAM 4c0a0c he f or reading and writing

Buf fdail a BASE1+(RW |Dattabe@r ogr anmmeeddge 326h000
Buf fdaZ a BASE1+(RW |Dattabe@r ogr anommed g e 326h000O0
é é é é e é

Buf fdait a n BASEI1f+d RW |Dattabe@r ogr anomed g e 326h000
HE N
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FMC BASHAre®s4005_0500
BASE2=0x400uss e0d5 Ofpac abbne s¢ r addr es s

Deccrp ram |[BASE2+(RW |Deccrp ram bist addr
Deccrp ram |BASE2+(RW |Deccrp ram bist addr
é é é é éé
Deccrp ram |BASE2fF(RW |Deccrp ram bist addr
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347 SPI FIl ash Register Description

3471 Read Data Register (X_FL_RDATA)

Regi ster |Of f set R/ WDescription Reset Val
X_ FL_RDAIBASHOXO0O0 R Read RXeagtiast er 0x0000_0(
Bits Descriptions
[ 31: 8] |BYTES_NUNRead byte number (>=0)
The read bytes are placed in the
bytes. I f the CRC32 check functio
[ 7: 3] Reserved |Reserved
[ 2: 0] BYTES _NUNWrite byte number (>=1), the maxi
The number of write bytes is dete
of the bytes are respectively pl
configured as 7, the seventh byte

' .- . & ________________________________________________________________________________________________________________________]
PANIx®r User Mabhual V1. Pagle26f542



[

)

PANCHIP PANIxG®#ries BLE SoC T
HE N
3472 Fl ash Control (X_FL_CTL)
Regi st|of fset |R/WDescription Reset v
X FL_ _C/IBASE+0x R/ VVFMC control information, [32MWOO0_0
Bits Description
[ 34: 2/lW_DATA2 RAWR/ MVWWrite Data Num=2
23 P W_DATA1l_ RAWR/ MVWrite Ddf anuMum®b™e CMD
[15: 1]Reserved
[ 13: 1|]FLASBHAPACI T|R/ VI n or der Ftl @acsohmpa toiviei | i t vy, t he
size (byte) is notified by so
area by means of wH apdar ownrdd t3
3" b000: The maxi mum capacity
only implements info protect.i
case, the hardware itself can
i nfo. Taep@act omer s need t o use
wraparound access to the info
to choose a | arge fl ash.
3" b001: The flash capacity is
3k 0 1TOh:e f | as hl M ahpyatcei t y i s
3 0 1Tith:e f | a s h5 1c2akp.abcyittey i s
3 1 0TOh:e f I as h2 5c6akp.abcyittey i s
3 1 0Tlh:.e f I as hl 2c8aKp.abcyittey i s
By accessing the absoluteemph
remai nder anal ysis onlf tthhee moae
bel ongs t o rtehrggtedd i~ 4ckoenbsyi ddee raeca
[ JO TX_ADDRESS |R/ VI W _data2/3/4 transmitting an
TRANSACTI ON WBh1I1f it is an address, then
{w_data2, w_data3,w_data4d4} +0x
WBho 1 f it is not an address,

Only whexn®ixhfacd deress=1raheakEMC
adds 1 to vyw dhataa32 [[74:]0] ,1 fw_da
represent addresses, then the
address offset.

For Write status register (WR
flash status register[ 15: 8] b
need etdaext address _transtadiinon i
prevent t heatidigdwad aet,d 3efodd] lhrait

status register[12] is the sa
Not ket is best oabande®s mafkteerang
beginning.

[9] I NFO_EN R/ MThe first 4kB of the Flash ph
16 bFIMC can read, write, and er
160H0: tx _address_transachar éofa =1
forced,tthoe ercasueal ar e8kl bhei ng ¢
txaddress _transaction=0, then

ar.ea
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Whennfo_en==1 | | (info_en==0
FM@an read, write, and erase
Afl ash info pr oitsecahlabsadmeocnh tatg

prewesrtrs from accessing the o
Around met hRPar foofr mf lraesnhai nder
address afadcdikecpwheepiimihe@ct i o
and w_data/ 2/ 3/énitshd hrewmd24 ¢
than 24" h1000, the hardware &€

fl ash rleecraads/ewrwitlel be in |IDLE
trg wil/l be cleared.
Then, sihould be noted that a
program wi || aut omat i caalcltyi vree
However, due to the overfl ow
execution of read/awr iitse/ et awe
reset | ongpp i ameStoioyuesaenm s must
t 0, otherwise FMC wil!| crash.
[8] PP_ACTI VE R/ Set to 1 for AWrite Paged ope

reset to O
I't should be notedr ¢ @@t wrap rtnedr

will automaticall y acetsievte |toon gz
due to the overflow protectio
ofread/ wrpt @ed elanaats ei 4, it wi ||
l ong_ti nep ogpcSaindeser s must r 65
ot her wi se FMC wil |l crash.

[ 7: 1]|Reserved

[ 0] TRG R/ VVThe sowt waee 1 t o start t he
completes the automatic clear
bit is O before sending the
softwackead, writeanrdesawsme, sSiu

on trg=0.

3473 F| avsrhidtaef & _ FL _ WDATA3)

Register of fset|R/ VDescription Reset Vv§
X_FL_WDATAJBASE+0/ R/ WFMC write data confi (3&h0000_

Bits Description

[ 31: 2|W_DATA®G R/ fwrite data num=656
[ 23: 1|W_DATAS R/ Vfwrite data num=5
[15: 8 W_DATA4_ _RAW|R/ Vwrite data num=4
[ 7: 0] | W_DATA3_RAW|R/ VMwrite data num=3

PANIx®r User Mabhual V1. Pagle2af542
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3474 SPI Fl ash Mode Select Register (X_FL_X_MOC
Regi ster of fset |[R/ VDescription Reset v
X_FL_X_MO|BASE+0§R/yCONErol information |,,g4740
resume, X_mode, etc.)
Bits Description
[ 38: 2[TI MEOUT_CNT| R/ VSuspend ti meout completion co
After sending the suspend co
completing thgeisabpgen®@Ous (f
safety, it's best to set the
ti meout counter does not affe
into play when the suspend co
wor,dst he ti meout compl eti on
suspend detecti on
For a 40us timeout,
32MHz configuratio i set
48MHz configuratio i set
64MHz configuration i set
For a 50us timeout,
32MHz configuration is set
48MHz configuration is set
64MHz configuration is set
due to insufficient bits in 84
times within the FMC (Flash M
to shifting it left by 6 bits
TI MEOUT_cnt is wused for addre
suspend command, which ari ses
flash status information. The
is at its compl et i on sbuosupnednadr y
there is a scenario where the
this case, the flash wildl not
but the FMC itself will conti
situationr rcatni d elaedh dawi ®r i n t
I't'"s important to note that i
ti meout, the FMC internally h
cycle, eliminating the need t
suspend cycle."
[ 25] RESUME_ENAB R/ WW1' bO: After the suspend inst
resume instruction (default).
1" b1l: After the suspend inst
resume instructaiforerwardnalblaed
clears it.
I't'"s noted that the "resume"
regular "fw_cmd" and has a si
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on "bytes_num_r" and "bytes_n
[ 24] SUSPEND_SU(CQR 1" bo0: During an erase/write
instruction, the suspend has
1" b1l: During an =erase/ write
instruction, the suspend inst
can proceed to send new comma
[ 23: 2|Reserved
[ 20] RX_NEGeser viR/ Control the FMC sampling cl og
edge:
1 0: Latch data on the rising
1 1: Latch dat a( deaf d@thlet f.al |l i n
[ 19] CRC32_ EN R/ WCRC32 enabl e. Har dware wil |l n
[ 18] ENHANCE_MODR/ V186bO0O: normal mode(default)
16bl: enhance read mode
only 2aRMEBIREDA ¢ o mma n de nshuapnpcdr tmo d
[ 17] LONG_TI ME_QR/ V1 O0: (defaul t)
1" b1l: Enable this signal bef ¢
Once set to 1, hardware wil/|
to read the W P status. Afte
automatically cleared. Wheln W
[16] |EN_BURST_WRR/ V1 O0: (defaul t)
1"bl: Enable this signal befo
Hardware wil|l automatically c
[15: 8CS_HI GH_CYL|/R/ \MThe time CS signal needs to K
value of c¢cs_high_cycle needs
(default 8'h10)
[ 7: 2]|Reserved
[1: 0]|X_MODE R/ V2 00: x1 mode
2001: x2 mode(defaul t)
2010: x4 mode
2b11: forbiden
Determine the configuration o
used for data retrieval
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3475X_FL_X2_CMD

€S

BLE SoC T

Regi ster of fset|lR/WDescription Reset va
X FL_X2 CMBASE+o/Rr/ | Working mode CMDBwicrom:fl o\ ppg ¢
Wi r e, DP, RDP, et c.

Bits Description

[ 31]: 2/|RDP_CMD R/ Rel efars@maep enopde (dedhabl) t 8
[ 23]: 1|DP_CMD R/ |Deexpl ammpe ( dethd@I)t 8

[15: 8 X4 _ CMD R/ 4wi re mode( dceofnatvdd ettd ) 8

[ 7: 0]| X2 _CMD R/ V2wire mode( deceofnativdd &t ) 8

3476 X _FL_REMAP_ADDR

Regi ster Of f set R/ WDescription Reset Val
X_FL_REMAP |BASHEOX 14 R/ WFIl ash address remiOx0000_0(¢(
Bits Descriptions

[31: 0] |REMAP_ADILOFIl ash address remapping

- .= _______________________________________________________________________________|
PANIX®r User Mabual V1.
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3477 X _FL_DP_CTL
Regi ster of fset|R/ VDescription Re swal ue
Deepsl ee enabl e cont
X FDPCTL BASE+®| R/ V P P 3600120 _
dp_cnt, rdp_cnt.
Bits Description
[ 31: 1)RDP_WT _CNT |[R/ \The time to wait after sendin
in units ofenfelramadH yclnk.edIlst t o
8us. For example, at a 32MHz
be greater than or equal to @
to be greater than or equal t
onsidering a margin for pragd
foll ows:
32MHz ¢l ock, set it to 0x1
48MHz clock, set it to O0x1
64MHz c¢clock, set it to 0x2
[ 15: 4DP_WT_CNT R/ fThe time to wait after sendin
flash cl k. It generally need
exampl e, at a 32MHz <cl ock, t
greater than or equahetwvabuxéo
greater than or equal to OxcO
onsi der i ngpraacmaircgaln ufsoer, it
foll ows:
32MHz ¢l ock, set it to 0xO0
48MHz c¢clock, set it to 0x0O0
64MHz clock, set it to 0xO0
[ 3: 1]/ Reserved
[ 0] DP_EN R/ VEnabl e signal for sending DP/

PANIx®r User Mabhual V1. Pagle2 6542
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34783 Dbit interrupt Fhsp®RJIdCadhabl e( X
Regi ster of fset/lR/IWDescription Reset va
X FL_|I RQ_C1BASExt@ R WOptiobat BAterrupt e[326h000(
FMC during suspend

Bits Description

[ 31: 0|1 ER R W3diitnterrupt suspend enabl e
1" bo0: I nterrupt pause disabl g
1" bl: I nterrupt pause enabl ed

3479 Suspend/ Re(stunmeL CSMUS RESU_CMD)

Regi ster of fset|lR/WDescription Reset v

X FSURESU_C|BASEBE+D R WFMCcommand configurg3eth757a |
suspend and resume o

Bits |[Description

[31: 2PROG_SUSPENQOR/ VVThe suspend command to be se
8' h75) .
I f it's a Puyiat fasas8h,h75confi
| f it's a GD fl ash, config
For specific details, please

[236Pp PROG_RESUME |R/ VThe resume command to be sen
been paused (default 8'h7a).
I f it'"s a Puya fl ash, config
I f it'"s a GD fl ash, configur
For specific details, please

[1 =] ERASE_SUSPENR/VThe suspend command to be sg¢g
8" hbo) .
I f it's a Puya fl ash, config
If it's a GD flash, configur
For specific details, please

[7:0] ERASE_RESUMHR/ \The resume command to be se
operation (default 8'h75).
If it's a Puya flash, config
If it's a GD fl ash, configur
For specific details, please

PANIx®r User Mahbual
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34710RAM cache for reading and writing

Regi ster offset’RIWDescription

FMC Base Address FMC _BASE1l = 0x4005 0400

Buf feeat al BASE1+(R/ VWData to be programmed to one

Buf feeat a2 BASE1+(R/ VWData to be programmed to one

Buf feeat a3 BASE1+(R/ VWData to be programmed to one
é

Buf f cca@ 4 BASE1+(R/ VWData to be programmed to one

34711Deccrp ram bist address

Regi ster Fi offset‘R/\/qDescription

FMC Base Address FMC_BASE2 = 0x4005_0500
FMC End Address FMC_BASE2 = 0x4005_05ff
Total of 256 byatrebsi,t rcaan-wiye d{ dhoye sby ehch | f

PANIx®r User Mabhual V1. Pagle28f542
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35 Fir mwar e

3510vervi ew

order to
t he ,

advant R4N1ChHhh @

I n preven
dir

has

on mar ket

352Featsur e

PANIxG®Tr i BLE SoC T

€S

Encryption

t t hi from mal i

t he

a rd party
omitting

encryption

ectly cost

an function.

program software encrypi
ECB mode) .

encryption program is 256
am area and the new r emafg
d the program injection f
this block of encryption
g debug access (for exam]
met hod) .

oOw power consumption proc

Support external
algorithm i s AES
The size of the
first 512B progr
Support to shiel
does not run to
Support shieldin
area through SWD
Support system |
PANIX®r Us®r Mabual V1.
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353Bl ock Diagram

ef use flash
flash address nmapl

flash addreqs nap2

encrypt_j udge mg

encrypt _of f set )- """"""" -
encrypt_key _

................................

Fi g3YrEncryption Bl ock Diagram

Il n order to improve the encryption perforn
cooperate with the encr yRitgBainge arhce dcaacrr wympttie
structure this time mainly involves three
l)efuse can only be programmed once, and tF
2)The fl ash can be erased and written many
3)Regfile supports reading and writing, bu:
used to store the plaintext of the bl ack
There are three types of information relat
efuse.

354User Operation Process

The host computer should write the encrypt.

the efuse. After writing the efuse, it nee:i
correct. I f 1t 1 s caused bgpaannepethtience
not be burned at this ti me. Encryption and

rurns the plaintext program to ensure the

PANIx®r User Mabhual V1. Pagle36f542
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are burned correctly, it is required to co
mi soperation of batch programming or mal i ci
be protected for these speci ae afeae @aogo
process Fsg&%h&®wn in
A 4
Burn aes_key
A4
Verify whetheraes_key is
burned correctly
A 4
Burn encrypt_offset
Y
Verify whether
encrypt_offsets burned
correctly
A4
Burn encrypt_judge
Y
Verify whether
encrypt_judges burned
correctly
Y
Open the decryption procegs
Y
End
Fi g83Y&fuse Encryption Area Burning FIl owc
Nos e
ADuring the Burning process, the wuser sho
and encrypt _ | udagen nlbour nroeed wirmo ngf, ussehi ch ar e
customized by the user.
AThe focus of the AES encryption algorithn
so after writing the encrypt _key to efus
HEEm
PANIX®r User Mabual V1. Pagle3taf542
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HEN
hardware decryption has permission to

by the efuse controller hardware | o0ogi
AThe encrypted information such as the
i f the subsequent app probueam ikBeublda
convenient for the host compuyptetdoi e

such as the key.
355Speci fic Protection Precautions

Prevent program injection:

The main purpose is to check whether t
l egally run to this block area, oper at
performed on this block areainThédeway
transmission, the first behavior to ac

rea
cC .

c hi
sked,
$bab

he p
i ons
feot
cess

the flash area with the size of 256 BYTE),

ti me. Generally speckiomgs ih woeaf &t ch hiens
fetch data, this is an il l egal program i nj
the B area before accessing the data in th
away.

Prevent debug access:

't mainly monitors whether data is fetched

shiel ded, the data 326h00000000 is returned

PANIx®r User Mabhual V1. Pagle3af542
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36 eFuse Controll er
36.10vervi ew

TheFuse can only beomr,@ghtwmmetd oamebe read
main function is to store wuser configurat
protection.

36.2Featsur e

Support Byte read and write O6MEZz awirone RE
operation supMor ue8AMBr2eMy WMi8rM/s addi ti onal ¢
registers, please refer to EFUSE_CTL, EFL
EFUSE PROG_TI MI NG2, EFUSE_ PROG_TI MI NG3 r €
t he tpirnoegataryt e €3 S35M) 25t he ti me dso (r3edd &
di fferent from the read mode under | oad) .
, DVDD defaul't

and writing to efuse, the software has th

When the chip is powered on

Support mi soperation protection, and t he
convenient to check whether there is a pr

Support hardware read and write pr.otectio

PANIx®r User Mabhual V1. Pagle383f542
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3.7 DMA Seri al | nterface Controller (D

3.710vervi ew

The DNAN1IGEXies is an AMBA AHB modul e; and
performance Bus (AHB) . It can realize dire
CPU, which can reduce the | atency on the

powerunepotnison greatl y.

3.7.2Feat ur es

Up 2tcdhhannel s, one per source and destinat.
One AHB master interface

DMA to or from APB peripherals through th
Handshaking interfaces for source and des
DMA fl ow control, source flow control, de
Support f-b4ne moermy,r ytnpeemoirpgher akt-onemer i p h earn:
peri pghpeerrailpher al

DMA transfers

Little Endi an

3.7.3Bl ock Diagram

DMA
Channel 2
DMA
Hardware
Request I/F Channel O
COREE:N
=
O
v
Master I/F AHB Slave I/F

Fi g3Yr®MA Controller Block Diagram

PANIx®r User Mabhual V1. Pagle3df542



[

)

PANCHIP PANIxG®#ri es BLE SoC T
HE N

374Functional Description

3.741AHB master interface

The DMA contains &tngdt@lelscAiiBemast ar .1 ock
the master connected into a system. Thi s €

directly from the memory connected to AHB

port 2. |t al soteeainl @ et rDavACa catnido nasn yb eA P E
independently of tPANSS@ExiesseanbAldB bhe De
UART, l 2C and SPI, to interface to a DMA
interface for transfer requests.
DMA
AHB AHB
slave master
— UART
External Memory AHB APB
) : : 12C
memory interface bridge bridge
AHB — SPI
peripheral

Fi g3t 2®MA Transfer Hierarchy

3742Handshaking I nterface

Handshaking interfaces are used at the tra
transactions. When the DMA is the flow con
data using as I|little of the bus bandwi dth
A nobemory peripheral can request a DMA tran
of handshaking interfaces:

Har dware handshaking
Fig322%®l |l ustrates the hardware haidsédtakeémng
a destinatiaod dbhes®WMAcewhen the DMA is the

PANIx®r User Mabhual V1. Pagle3bf542
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Program and enable Channel throuc
I' Channel Registeks

A 4

dmareq

Y

dma single
dma last=1'bx
dma ack

Y

Peripheral DMA CPU

A

dma finish

A

Fig3#2¥Har dware Handshaking Interface
Software handshaking
Wh e n t he sl ave peripher al requires t he
communi cates this request by sending an i

i nterrupt service routine then FUSge& 2t he s

) Interrupt
Peripheral > CPU

Y

DMA

Fig#2z®Boftware Controlled DMA Transfers
On <completion adfsimnlgé e tio@imsbaucrtesilt@v ant chant
SW_SOUR_TBEREQT Sr REi@ telredared by hardware.
pol |l this bit in order to determine when t|
t heSOWR _OrCDIESIT iThG errupts can be enabl ed anc
an interrupt when itshegledomasthasudmpgl anedcti ol
Software selects between the hardwahanoel s
basi s. Software handshaki ngmaipsp edc croengp |sitsehr

har dware handshaking is accomplished using

PANIx®r User Mabhual V1. Pagle36f542
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374381 ock Fl ow Controller and Transfer Type

The device that controls the | ength of a bl
the source peripheral, or the destination
PAN1G#&x i es surpports only the DMA to be th
The foll owing transfer types are supported:

Peripheral to Peripheral

Memory to Memory

Memory to Peripheral

Peripheral to Memory
The transfer types can btes sfew_ dthlrough deco
Tab39¢i sts the ddcsodivngetfdor CTLXx.

Tab3lOE€TLixs _f Wi etd Decoding

CTLxs f WielldTransfer Type
000 Memory to Mem
001 Memory to Per
010 Peripheral to
011 Peripheral to
ot her s

Peripheral t o tPrearnispfheerr al DMAC
Fig822 |l |l ustrat espea ipedreirmpHerDaMA transf er, A
uses a hardware handshaking interface, an
handshaking interface. For exampl e, etdhéyr e
the CPU, while writing to peripheral B is
destination arbitrate independenAdlyi ttroat it din
AHB Mastern nl "tee afi dce

PANIx®r User Mabhual V1. Pagle3@f542
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DMA
Channel
ChanneD
FIFO
< |
|
|
; |
O
Hardware L 5
: Source Destination )
Handshaking/F|(| | X =]
N 0 > FSM FSM = - |3
I I D 17 o | I | T
| | 15 = Q = g 3 |t | @
' g g 8 3 el 1By |
| O g O o 4 185 @
: -1l _ __1__ = I | % g I
! ! | S 185
| . L E
| . o3 |
| I | h 4 \ 4
| | Master IF | | | |_AHB Slave IF |
. [ e ——— — )
| i
| |
| 4 |
I AHB L—» CPU
| A
|
I Y
|
|
- Source Destination
Peripheral A Peripheral B

3744 asi c

The

Sour ce

f o

Fi g32Per i pphteerrailpher al

l nterface

I I owi ng

single

Definitio
definitions
transaction

DMA Transf er

src_singl e_siszoeurb ytts8@ swidd)tGTL x .

Sour ce

src_burst

Destin

bur st

ation s

transacti

i ngl e

on

ns
are used in t
size in bytes
size i n bytes

transacti

on size in

dst singl e_ sidzees tb ytts8 sw(i3d)tthTL x .
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Destination burst transaction size in byte:

dst burst _ sidesbybes dmssCBEX.gl e _si ze byte

Bl ock size in bytes:
DMA is f | oiwiaddnttrhel ID8FA as t he fl ow contrc
DMA with t he number of dat a i t ems ( bl

(CT&Egur _t)s_ _wodtbhe transferred by t he DMA
programmed ithd onffunbled . CTLkerefor e, the tot
transferred in a block i s:

bl k_si ze_ byt ess_ DiMARr=c CsTiLkgl e_si ze_bytes (

374551 n-gl eck Transfer

ThBAN1G7ZEx i es onl y-bbsoppgott &ans fRigdg Be2As as hsoiwng

bl ock i s made up df&i mgmeriawhsl cthu aas $ea citni otnusr n
AHB transfers. A peripheral requests a tra
DMA.
DMA Transfer DMA Transfer
Level
block block block L
Level
Burst Burst Single . DMAt.
Transaction| '~ Transaction Transaction ransaction
Level
Y
AMBA AMBA AMBA AMBA AMAB Transfer
Burst Burst Single Single Level
Transfer Transfer Transfer Transfer

Fi g32®®MAC Transfer Hierarchy
The programing processes are shown as fol |l

1 Read t he Channel Enabl e register to ch
CHANNEL _EN
2Clear any pending interrupts on the chann

the I nterrupltNTCSGlLarDMATBEGL eBIsOK_TC

PANIx®r User Mabhual V1. Pagle3 6f542
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| NTSCL_SOUNRTSICL DESAMITGSCL. BERR ng th.e..lnte
Status and I nterrupt Status registers cor
3Program the following channel registers:

1) Write the starti@Glg_SOURcxrDéagdidsrteesrs fionr tchhe
2) Write the startingCH eBEST oAl saedr ¢ ®s i
3) ProgChlmn@H _ CFE Gx
4) Write the control information for the DI
For example, in the register, you can pr
a.Set up the transimemotrype@e(fmememrywlorf omors
and flow control devi cawflocy hepr €JLammiegg s
b.Set up the transfer characteristics, su
Transfer width sfoaurr ttted edaurhce in the
Transfer width fadresthefsdevbt@littimati on in the
I ncrementing/ decrementing eoufri aédebdddaress
I ncrementing/ decrementing ordésxedfdidaelldd s s
5 Write the channel [ ohCiHY ICa=GEg 0 aid he annf rfoep | m axt
a.Designate the handshaking interface tyrg
dest impartiipmer al s; this is not required
b. Thi s step requi rewsoprrodisvahmistsgeh Wihel , s ¢
respectivel y. Writing a 0O activates th
source/ destination requests. Writing a 1
to handle source and destination reques
c. | f the hardware handshaking interface
peripheral, assign a handshaking inter/
this requiresoprrograscndme tagcieihtes f acespect
4 Ensurett DaDiMiAb CR&gi st er 1 s e nalHANN BLe fEON e
5Source and destination request single anct
bl ocdatod (assasnemonrg rmperipheral s). The DM,
completion of every transaction (burst a

transfer.

6 Once the transfer completes, hardware set
ti me, you can respond to either the Bl oc
pol | for the transfer c odnNoTlSe tDeMAr_aliCn [RNAIWA 1 F
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channel number) wuntil 1t is set by.;;rdwa
Note that i f this polling is wused, t he
i nterrupt is cleared by WNTSChgDMA]TRbelf 0
the channel is enabl ed.

The f | ow Fdigegmahno wisn an overview of programm
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Read

ChEnReg

Clear pending
intrrrupts

v

Write to SAR to set starting

source address

|

Write to DAR to set starting

destination address

v

Write to BLOCK TS to set

block transfer size

Y
Write to TT_FC to set up the
transfer type and flow contrg

device

Write to HS SEL SRG
HS SEL DST to set
sourcédestination

handshaking interface

A 4

Write to SRCTR_WIDTH to

set source transfer width

A 4

Write to DST TR_WIDTH to
set destination transfer widt

Y

Write to SINGDINC for
incrementing address for
sourcédestination

A
Write to SRC MSIZE,
DST MSIZE to set
sourcédestination burst

transaction length

A 4

Write to INT_EN to set
Interrupt Enable bit
|

Write to SRCPER
DEST PER to
assign hardware
handshaking
interface

Write to FIFO MODE
select bit and Flow
Control Mode bit

FCMODE

Y
Write to MAX_ABRST tq
set Maximum AMBA
Burst Length

Y
Write to SRCHS POL,
DST HS POL to set
sourceédestination
Handshaking Interface

Polarity

Write to
ChEnReg to
enable DMAC

PANIXx®Er User
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3.746Per i pher al Burst Transaction Requests
For a source FIFO, an active edge is trigge
watermar k | evel. For a destination FI FO, 3

destination FIFO drops bel ow some water mar |

This section investigates the opti mal sett

destination peripherals and their relati on:
Source transactoiuan blseangnsh ,zeCTL X

Destination traneasat¢tiben Imsngeh, CTLx.

Transmi' t Wat er mar k Level and Transmi't FI FO
During SPI seri al transfers, SPI transmit
number of entries in the SPI transmit FI FO

Register (SSI.DMATDLR) value. ThDMA irse skpnoonw
by writing a bur st of dat a t o t he SF
DMAC. Cdést bst _ _msi ze

Data should be fetched from the DMA often e
perform serial transfers; t hat i s, when th

transaction request shoul d be trruingsg eoruetd . o fC

(underflow). To prevent this condition, the
Receive Watermark Level and Receive FI FO O\
During SPI seri al transfers, SPI receive F
number of entries in the SPlI receive FIFO i
t hat IS, SSI . DMARDLR+1. This i1s kmpownsady:

reading a burst of data from tkeurebdsivensk]l
Data should be fetched by the DMAC often e
transfers continuously; t hat i s, when 't he
transaction request should be trsgaguendéd.da

vV e

(o rflow). To prevent this condition, the

3.747Generating Requests for the AHB Master Bus

Each channel has a source state machine ar
These state machines generate the request

bus interface (one arbiterper master bus i

PANIx®r User Mabhual V1. Pagle483f542
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When the source/ destination state machine

when the master bus interface is granted c
bet ween the peripheral and t hcehiDMA) (coann bteahk
AHB transfers from the source peripheral 0
t he channel FIFO is ready. For burst trans
peripheral s, the criterion ffdor_nfoRfldFed el eafd i
CH_CFrGxgi ster.
The definition of FIFO readiness is the sal
Single transactions
Burst transdctmoahesOsewher e
Transfers involving friemordde Oserli pher al s, v
The channel FIFO is deemed ready when the
single AHB transfer of the specified transif
when the <channel FI'FO contains enbughs freorc
sour twiwtdthFI FO readiness for destinatio
contains data to fordmesatt_ tlwe adithitah si ngl e tr
Wh efnf _ mo d&e 1selt hen the criteria for FIFO re
transfers involving memory peripherals are
A FIFO is ready for a source burst transf
A FIFO is ready for a destination burst t
hal f full
Exceptions to this fAreadinessof focmaude O0Daillsi
assumed.
The following are the exceptions:
Near the end of a burs$§Théraehaanoeli osoorcé

does not wait for the channel FI'FO to be
items | eft to complete the sourice lbagstt
DMAH_ CHx FI FO_DEPTH/ 2. Similarly, the cha
wai t for the channel FIFO to be greater
destination data items | eft t adecsdmmladti eont

transfer is |l ess than DMAH_ CHx_ _FI FO_DEPTF
When a channéThe sdesstsipratdieadn state machir

to become half empty to flushftmedeleB@)] r
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source/ destinati on peripher al |

and only i1if the channel FI FO isinregdest
for the master bus interface iIis made by t
3748 nterrupt

There are five interrupt registers in the
| NT _BLOKBITcCck Transfer Complete Interrupt
This interrupt is generated on DMA bl ock
| NT _DESITDeTsG@ i nati on Transaction Compl ete
This interrupt i's generated after compl e
single/burst transaction from the handsh.
handshaking interface) on the destinatior
I NT _BEERror I nterrupt
This interrupt is generated when an ERRO
the HRESP bus during a DMA transfer. I n a
channel is disabl ed.

| NT SOURSoOIWCrce Transaction Complete Inter

Thi

S i nt

errupt i's generated after compl e

single/burst transaction from the handsh.

handshaki

ng interface) on the source side

| NT _DMADME& Transfer Complete Interrupt

This interrupt is generated on DMA transf

When a channel has been enabled to generat ¢
I nterrupt events are stored in the Raw St
The contents of the Raw Status registers
The masked interrupts are stored in the ¢
The contents of the Status registers are
Writing to the appropriate bit in the CI
registers and the Status registers on the

Upon occurrence of an error in an AHB tran:
DMA transfer in progress stops i mmedi atel
Rel evant channel is disabl ed,

PANIXx®Er User
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An interrupt is issued (i f not masked)

I f multiple channels are enabled, only the

The contents of the FIFO are not cleared,

once the -ehabheHd te sBkart a new seqguence.

There is no support for automatically rest
occurred, and the fdliInli thladcek timamgsfder has bt
The DMA doesamatwaw ®e htam@shaking interface
any way, nor does it signal the end of a ¢t
peripheral i s actdidwmea wheegn itsh enhiegrhr o rf dpdea uirpsh
dma_req or dma_single are hidgbhhefcphpannpher s
without the DMA ever asserting dma_ack (or
The hardware handshaking intedihace aodoedt by
upon detection of the error interrupt. The
channelnaibd erde and thenbrought hBbgkedwhen t he

3749Ar bi trati on for AHB Master Il nterf ace
Each DMAC channel has two request | ines th
interface: channel source and channel dest |

Source and destination arbitrate separatel.)
gains ownership of the master bus interfac
AHB bus, then AHB transfers aoanDMALg@2ed be
il lustrates the arbitration flow of the ma:
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request0

requestl |¢

AMBA Transfe
in progres8

ighest priority
channe?

AMBA transfer
incomplete

AMBA transfer AHB Interface

complete

Figaz@arbitration Flow for Master Bus |

An arbitration scheme is used tochhamc)udemwh
granted the particular master bus i nterf a
request for the master bus interface can be

AHB transfer (burst or siegrhaygt dirasi rctoerpfl a&d e

data for a | ower priority channel and a hi

PANIx®r User Mabhual V1. Pagle4d 3542
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interface wil!/| compl ete the current bur st
transfer data for the higher priority chani
To prevent a channel from saturating the r
AMBA burst | ength CMAXFSBRISIt ¢n el dt i ohanne
al so prevents the master bus interface fro
cannot change the grant | ines until the en:i
3.74100 P DMA Control
Tab3ledd P DMA Contr ol Ma p
| Pequest Channel number
I2C0_TX 0
| 20C R X 1
SPIL TX 2
S PIL RX 3
UAROD T X 4
UAROD RX 5
| 2T X( M/ S) 6
| 2 RX( M/ S) 7
SPL TX 8
S PLL RX 9
UART TX 10
UART RX 11
ADC 12

PANIx®r User Mahbual V1.
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375DMA Regi ster Map
R reaW: omdiyRéeWobbyh read and write
Register ‘Offset ‘R/W‘Description ‘Reset Vi
DMA Base Address:
DMA_BA = 0x5000_1000
CH_SOUR_@DDR |DMA_ _BA+0)R/ W |Source Address R|0XxO
CH_SOUR_ADDR(DMA_ BA+#)yR/ W |Source Address R|0XxO
CH_DEST_ADRDR(DMA_ _BA+0)R/ W |Destination Addr|0xO0
Channel 0
CH_DEST_ADBDR|DMA_BA+O)YR/ W |Destination Addr|0xO0
Channel 0
cCTLO DMA_ _BA+0)yR/ W |Control Register|Configu
depende
CTLO DMA_BA+OYR/ W |ContRregli ster for |[Configu
depende
CH_CFGO_L DMA_ _BA+ (R/ W |Configuration Re|{0Ox0000 _
CH_CFEG0 DMA BA+4(R/ W |Configuration Re|{0OX0000 _
CH_SOUR_ADDR|DMA_BA+0)YR/ W |SouAddress Regis|0xO0
CH_SOUR_ADDRIDMA BA+O)yR/ W |Source Address R|{0XxO
CH_DEST_MADDR | DMA_BA+0)R/ W |Destination Addr|0xO0
Channel 1
CH_DEST_ADBDRIDMA_BA+#) R/ W |Destination Addr|0xO0
Channel 1
CTLL DMA_BA+0)YR/ W |[Control Register|Configu
depende
CTLMH DMA_BA+49 YR/ W |Control Register|Configu
depende
CH_CFG1_L DMA_BA+ (R/ W |Configuration Re{0Ox0000_
CH_CFGI1 DMA_ BA+C(R/ W |Configuration Re|{0x0000 _
CH_SOUR_2DDR |DMA_ _BA+0)yR/ W |Source Address R|{0XxO
CH_SOUR_ADDRZDMA_ _BA+08) R/ W |SouAddress Regis|0xO0
CH_DEST_ADRDR|DMA_BA+0)R/ W |Destination Addir0xO0
Channel 2
CH_DEST_ADBDRZDMA_ _BA+QCyR/ W |Destination Addir0ox0
Channel 2
CTL2A DMA_BA+03yR/ W |Control Fehqpinsntedr |Conf i gu
depende
CTLXMH DMA_ _BA+QC)yR/ W |Control Register|Configu
depende
CH_CFG2_L DMA_BA+ (R/ W |Configuration Re{0Ox0000_
CH_CFGR2 DMA_BA+4(R/ W |Configurati@Gmha®Re|{0x0000 _
| NTS_DMA_TC_HDMA_BA+O0yR/ W |l nterrupt Raw St|0x0
I NTS_ DMA_TCHADMA BA+O)yR/ W |l nterrupt Raw St|0x0
I NTS_BLOK_TC|DMA_ BA+O0yR/ W |l nterrupt Raw St|0Rf
I NTS_BLOK_TB|DMA BA+CYyR/ W |l nterrupt Raw St|0x0
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I NTS_SOUR_TC|DMA BA+ (R/ W |l nterrupt Raw St|0x0
I NTS_SOUR_TB |DMA_ BA+ 4(R/ W |l nterrupt Raw St|0xO0
I NTS_DEST_TC|DMA BA+O0)YR/ W |l nterrupt Raw St|0x0
I NTS_DEST_TK |DMA_ _BA+CYyR/ W |l nterrupt Raw St|0xO0
I NTS_ERR_RAW|DMA BA+O0)YR/ W |l nterrupt Raw St|0x0
| NTS_ERR HRAW|DMA_ BA+O YR/ W |l nterruptReRgaiw tSetrf 0 x 0
I NTS_DMA_TC_LDMA_BA+0)R I nterrupt Status|0xO0
I NTS_DMAHTC DMA_BA+GCG)R I nterrupt Status|0xO0
I NTS_BLOK_TC|DMA_BA+0))R I nterrupt Status|{0xO0
I NTS_BLOKL_TC|DMA_ BA+49)R I nt err upetg i Ssttaetruss| 0 x 0
| NTS_SOUR_TC|DMA_BA+0)R I nterrupt Status|0xO0
I NTS_SOUR_TC |DMA_BA+0O)R I nterrupt Status|{0xO0
I NTS_DEST_TC|DMA_BA+0)R I nterrupt Status|{0xO0
| NTS_DESW_TC|DMA_ BA+49 )R I nt err upetg i Ssttaetruss| 0 x 0
I NTS_ERR_L DMA_ _BA+0))R I nterrupt Status|0xO0
| NTS_EHRR DMA_ BA+O03R I nterrupt Status|0xO0
I NT_DMA_TC_MYDMA_ BA+O0) R/ W |l nterrupt Mask R|{O0OxO
| NT_DMA_TCHMYDMA BA+O YR/ W |l nterr Reptgi daek s |[0x0
| NT_BLOK_TC_NDMA BA+O03yR/ W |l nterrupt Mask R|0XxO0
I NT_BLOK_TH NDMA_ _BA+O)YR/ W |l nterrupt Mask R|{O0OxO
| NT_SOUR_TC_NDMA BA+O03yR/ W |l nterrupt Mask R|0XxO0
I NT_SOUR_TG_NDMA_ _BA+9 YR/ W |l nterrupt Mask R|{O0OxO
| NT_DEST_TC_NDMA BA+O03yR/ W |l nterrupt Mask R|0xO0
I NT_DEST_TEG_NDMA_BA+O)YR/ W |l nterrupt Mask R|{O0OxO
I NT_ERR_MSK_LUDMA_ _BA+O0)YR/ W |l nterrupt Mask R|{O0OxO
| NT_ERR_MSK DMA BA+®O YR/ W |l nterrupt Mask R|0XxO
| NTSCL_DMA_T(DMA_BA+0)yW I nterrupt Clear 0xO0
| NTSCL_DMA_T(DMA_ BA+O W I nterrupt Cl ear 0x0
| NTSCL_BLOK_T1DMA_BA+0)yW I nterrupt Clear 0xO0
| NTSCL_BLOGK_1DMA_BA+4Q W I nterrupt Clear 0x0
| NTSCL_SOUR_1TDMA_BA+0yW I nterrupt Cl ear 0x0
I NTSCL_SOUR_TDMA_BA+0 W I nterrupt Clear 0x0
| NTSCL_DEST_1DMA_BA+0yW I nterrupt Clear 0x0
| NTSCL_DESIT_T1TDMA_BA+4O W I nterrupt Cl ear 0x0
| NTSCL_ERR_L |DMA_BA+0yW I nterrupt Clear 0x0
I NTSCL_HRR DMA_BA+0O )W I nterrupt Cl ear 0xO0
I NTS_COMB _ L DMA_ _BA+0)R Combined Interr 0x0
I NTS_COHVB DMA_ BA+4#O 3R Combined Interr 0xO0
SW_SOUR_TS_REDMA_BA+0)YR/ W |Source Software 0x0
Regi ster
SW_SOUR_TSHREDMA_ BA+OYR/ W |Source Software 0x0
Regi ster
DEST_TS_REQ_UDMA _ BA+0)R/ W |Desti 8atiware Tr |{0xO0
Request Register
DEST_TS_HREQ DMA_ _BA+#® YR/ W |Destination Soft|0xO0
Request Register
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SI G_SOUR_TS_HDMA_BA+0)yR/ W |Destination Soft|0xO0
Request Register
SI G_SOUR_THB_HDMA_ _BA+O)yR/ W |Destination Soft|0xO0
Request Register
SI G_DEST_TS_HDMA_BA+0)R/ W |Destination Soft|0xO0
Request Register
SI G_DEST_T_HFDMA_BA+#) R/ W |Destination Soft|0xO0
Re g uReesgti st er
LST_SOUR_TS_HDMA_ _BA+0)YR/ W |Last Source Tran|{0xO0
Regi ster
LST_ _SOUR_THSH_FDMA_BA+O)YR/ W |Last Source Tran|{0xO0
Regi ster
LST_DEST_TS_HFEDMA_ _BA+0)yR/ W |Last Destination/0x0
Register
LST_DEST_TB_HFDMA_ BA+494 3R/ W |Last Destination/0x0
Register
DMA_CFG_L DMA_ _BA+0)R DMAConfiguration|0xO0
DMA _CFI& DMA BA+0O3R DMA Configuratio|/0xO0
CHANNEL_EN_L |[DMA_BA+0) R/ W |DMAC Channel Ena|0x0
CHANNEL_HN DMA_BA+@3R/ W | DMAC Channel Enal0Ox0
DMA_|I D_REG_L |DMA_BA+0)yR/ W |DMA R®gi ster 0x0
DMA_ | D_REG DMA_ BA+CYR/ W |DMA I D Register 0x0
DMATESI DMA_ _BA+0xy/ R/ WDMALTest- Registe|l0x0
DMATEST DMA_ _BA+83R/ W |DMALTest- Regi ste|0x0
DMA_COMP_PARNDMA_ BA+0)R DMAC Component P|Depends g
Register 3 configu
DMA_COMP_PARNDMA_ BA+08)R DMAC Component P|Depend
Register 3 configu
DMA_COMP_PARNDMA_BA+03R DMAC Component PIlDepend
Register 2 configu
DMA_COMP_PARNDMA_BA+GC)R DMAC Component PIlDepend
Register 2 configu
DMA_COMP_PARNDMA_ BA+0)R DMAC Component P|Depend
Register 1 configu
DMA_COMP_PARNDMA BA+49)R DMAC Component P|Depend
Register 1 configu
DMA_COM_I D_L |[DMA_BA+03R DMA Component | D]0Ox 4457 _
DMA_COM _H D DMA BA+O03R DMA Component | D|/OR
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3.7.6 DMA. Regi ster Description

3761 Sour ce AddreghaRegil stOemRefgorst er Low (CH_SOL

Regi ster Of f set R/ W Descri ption Reset
CH SOUR_@&aD|DMA_ B®xO0O R/ W Sour ce Redgdirsetsesr xf o(0x 0

Bits|Description

[ 31: ({CHO_SOUR_4fCurrent Source Address of DMA tran
Updated after eachugowrfiae | dma& ms ftehr
determines whether the address i ngd
every source transfer throughout t

3762Source Address Register for Channel 0 Regi

Regi ster Of f set R/ W |[Description Reset
CH_ SOUR_GMHM DMA_ B®x%O0O R/ W Sour ce RAedgdirsetsesr f o|0xO0

Bits|Description
[3 1] Reserved ‘Reserved.

3763 Destination Address Register for Channel O

Regi ster Of f set R/ W|Description Reset
CH DEST _AD DMA_ B®AxO0OO/ R/ W|DestiAadiReesgsi ster O (0x0

Bits|Description

[ 31: (CHODESTADDRFCurrent Destination address of DMA
Updated after each destinati or etgri
determines whether the address i ng
evedeystination transfer throughout

3764 Destination Address Register for Channel 0

Regi ster Of f set R/ W|Description Reset
CH DEST (ABDMA_ B®¥O0OO R/ W|DestiAéddiResgsi ster O ¢0x0

Bits|Description
[3 1] Reserved Reserved.
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3.765Contr ol Regi stOerl(obwdL )L.Channel

Regi st erfOf f set R/ W |Description Reset Val

cCTQ L

DMA_B®Ax0 1

R/ W

Control

Regi 8t er

flOx0206 _ 172

Bits/ Description

[ 31:|Reserved Reserved
[22:|CHO_TS_FW_CTTransfer Type and Flow Control
The following transfer types are
Memory to Memory
Memory to Peripheral
Peripheral to Memory
Peripheral to Peripheral
FIl ow Control can be assigned to
destination peripheral
CTLtxs _fw_qTransfer TYyFl ow Contr
Field
000 Memory to DMA
001 Memory to DMA
010 Peripheral |DMA
011 Peripheral |DMA
100 Peripheral |[Peripheral
101 Peri phPeerralp|Source Per
110 Memory to Peripheral
111 Peripheral |[Destinatio
Reset value: 36h011
[19:|Reserved Reserved
[ 16:|CHO_SOUR_BSTSource Burst Transaction Length.
Number of data $o6emst,s etadc tit o fr ena d
every ti me a source bur st tran
corresponding hardware or softwa
Reset value: 36h001
[ 13:|CHO_DEST_BSTDestination Burst Transaction Le
Number of data idest, t,se avwohd boef wn
destination every time a destina
either thehaodwaespoodi agftware h
CTLxaur _bs/t_ _mNumber of data iter
CTLkest bst_ m(of wi dstchu rCTtLexr.wi dt
CTLkest t)s_ width
000 1
001 4
010 8
011 16
100 32
101 6 4
110 128

PANIx®r User Mahbual

V1.

Pagles8f542



PANCHIP PANIxG®#ries BLE SoC T
HE N

111 256 |
Resveatl ue: 36b001

[ 10:|CHO_SOUR_ADOSource Address Increment.
I ndi cates whether to increment o
transfer. I f the device is fetch
fixed addrefcisel d hea BWHO ¢c¢hamsge. O
00 = Increment
01 = Decrement
1x = No change
Reset value: 206b0

[ 8: 7CHO_DEST_ADODestination Address I ncrement .
I ndi cates whether to increment o
destination transfer. I f your de
FIFO with a fixed address, then
00 = Increment
01 = Decrement
1x = No change
Reset value: 2086b0O

[ 6: 4 CHO_SOUR_TS |Source Transfer Width.
Mapped to AHB bwomémmsi gyeper iFphe
peripheral (source) FIFO width.
Reset value: 36b000O

[ 3: 1]CHO_DEST_TS |[Destination Transfer Width.
For anemomy peripheral, typicall
width. This value must be | ess t
CTLxaur _thk _wi|Size (bits)
CTLkest ts_wi
000 8
001 16
010 32
011 6 4
100 128
101 256
11X 256
Reset value: 36b000O0

[ 0] CHO _I NT_ENABInterrupt Enable Bit.
I f set, theenarldt iinng essawrpctes ar e
mask bit for all interrupts for
i nt _emnadbl e
Reset value: 16b1

PANIx®r User Mahbual

V1.

Pagles5 4542



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3766 Contr ol Regi stOerH(if@®dal HChannel

Regi st erfOf f set R/ W |Description Reset Val
CTQ_H DMA_B®%01JR/W |[Control Regi®ter f|0Ox0000_0C¢

Bits/ Description

[31B|Reserved Reserved.

1P CHO_DONE Done bit
| f st atbas k wriist eenabl ed, t he upp
CTLx[63:32], is written to the <c
(LLI')) in system memory at the en
Software can podhbe t he oLlIsle e CTwvlhx.n
compl et e. TdhoerbeLtL | s IiCalIxd be <cl ear
set up in memory prior to enabli
LLI accesses-bate aatwages 3RHsi-be
boundaries and cannot be changed
bit.

Reset value: 1086b0O

[L1D|Reserved Reserved.

[9:0] CHO_TS_NUM When the DMA is the flow contro

channel is enabled in order to i
inte_rdwmmdicates the total number
every block transfer; a single t
Wi dit hThe width of the singloartt.s
Once the tr ansbfaecrk svtaarutes ,i st hteh er et
already read from the source pe
controll er.
When the source or destination p
then the maximum bl ock size that
actual bl ock size can be greater
Reset value: 126h002
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3767Configuration Red®i 4(©Bvr CFGP _Channel

Regi st |Of f set R/ W|Description Reset Val ue
CH_CFG/DMA_BA+ |R/W|Configuration RedqOx0000_OEO0O

BitsDescription

[ 31]]CHO_DEST_RELOAAutomatic Destination Reload.

ThéeéH_DEST_DDé&gi ster can be aul

initial val ue at t heblemdk otfr aen

bl ock transfer is then initiat

[ 30:|]Reserved Reserved

[ 19]]CHO _SOUR_HSH_HBSource Handshaking I nterface P

0 Active high

1 Active | ow

[ 18]|]CHO _DEST_HSH_PBHDe ination Handshaking Interf

0 = Active high

1 Active | ow

[ 17:|Reserved Reserved

[11]|]CHO_SWSOUR_HWHSource Software or Hardware Ha
This register selects whiihcah davfg

softiwasreacti ve for source reque

= Har dwar e handsha-knhgi aitnetdg

guests are ignored.

= Software handsha-knhgi aitnetde

guests are ignored.

the source peripheral i s me

stination Software or Hardwa

is register selects whiihcah dmwfg

f tiwasr emcti ve for destination

= Har dwar e handsha-knhgi aitnetde

guests are ignored.

= Software handshakinng i anhed

guests are ignored.

the destination peripheral

di cates i f there i s dat a I

conjunCHi OmRGwistulepdl eanl y di s

more information.

= Channel FI' FO empty

0 = Channel FI'FO not empty

[ 8] |[CHO_CH_SUSPD Channel Suspend.

Suspends all DMAC data transf et

There is no guartamtneea ctth atn twh d

be used in conjunction

wi CH_CFKfGxf ot oepctl eanly di sabl e a

dat a.

0 = Not suspended.

1 = Suspend DMAC transfer from

I < |»

(7]
—

0]

[ 10]]CHO _SWDEST_ HWH

o T o™

(0]

[ 9] |[CHO _FIFO_EPT

- —|l—- =k, =~ 0w 4g|l— ="k, =~ O

= T
o s s|—™o
=
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[ 7: 3CHO_CH_PRI ORI TJChannel priority.
A priority of 7 is the highest
be programmed within the follo
0: channel O
1: channel 1
2: channel 2
A programmed value outside thi
[ 4: QReserved Reserved

PANIXx®Er User

MaB ual

V1.

Pagles 3542



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3768 Configuration Red®i H{€C®HmCFGP _ Bhannel

Regi st (Of f set R/ W |Description Reset Val ue
CH_CFG|IDMA_BA+4(QR/ W |Configuration Re/0x0000_0004

BitsDescription

[31F|Reserved Reserved.

AL CHO_DEST_I NTEIAssigns a hardwar e -hland sthoa kti meg
channel CH_CHEOmdleest hfwhelhdsebk O0;
field is ignored.

The channel can t hen communi c
connected to that interface th
interface.

Note For correct DMA operation
destination) should be assigned

[L&] |[CHO _SOUR_I NTEIAssigns a hardware -handtsdhakhegs
x | fCHt IC&sGxksour hfWwhehdseéls O0; ot
ignored.

The channel can then communicat
that interface through the assi
Not e: For correct DMA operati
destination) should be assigned
[6:5] Reserved Reserved

[4:2] CHO_PROT_CTL Protection Control bits used to
The AMBA Specification recomme:i

i ndi cat-easc hae éenwfnhien e d, privil eg:¢
value is used to indicate such
HPROT[ O] is tied high because &

no opcode fetches.
There idtomnae omaping of these re

master interface signal s.
16b1 HPROT][ 0]
CH_CFpGxof 1¢t | HPROT][ 1]
CH_CFpGxof 2¢t | HPROTI[ 2]
CH_CFpGxof{ 3¢t | HPROT][ 3]

[1] CHO_FF_MODE_SIFI FO Mode Select.

Determines how much space or d
before a burst transaction requ

0 = Space/data available for s

wi dt h.

1 = Data available is greater

destination transfers and spacg¢€

for source transfers. The exce

reqguest or attrtehresfeenrd. of a bl oc
[Q] CHO_FW_MODE_C]Fl ow Control Mo de.

Deter mi nes when source transad

PANIx®r User Mabhual V1. Pagles8f542
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Destination Peripheral is the f

0O = Source transaction request

fetching is enabl ed.

1 = Source transaction reques

transaction reqgquest occurs. | n

from the source is I imited so

destination prinorbyt ot hbel odceks {ftieetran

is disabl ed.

PANIXx®Er User

MaB ual

V1.

Pagles6f542



[

3769 Source Address R

PANIxXG®r i es

HE N
egister for

Regi ster Of f set R/ W |Description Reset

CH SOUR_AD|DMA_ _B®AXO05 R/ W Sour ce Redgdirsetsesr f o|(0xO0

Bits|Description

[ 31: {CH1 _SOUR_JfCurrent Source Address of DMA tran
Updated after eachugolwarfde | dma& ms ftehr
determines whether the address i ngc
every source transfer throughout t

BLE SoC T

Channel 1Regi s

1

1

376.10Source Address Register for Channel _1Regi s
Regi ster Of f set R/ W |[Description Reset
CH SOUR_AMDMA_ B®xO05 R/ W Sour ce Redgdirsetsesr f o|0x0
Bits|Description
[3 1] Reserved ‘Reserved.
3.76.11Dest i nati on Address Register for Channel
Regi ster Of f set R/ W Description Reset
CH_DEST_AD DMA_B®x06|/ R/ W Desti AddriRengsi st er 0x0
1
Bits|Description
[ 31: ({CHDESTADDiCurrent Destination address of DMA
Updated after each destinat i olnr etgri
determines whether the address i ngc
every
destination transfer throughout th
3.76.12Destination Address Register for Channel
Register Of f set R/ W Description Reset
CH_DEST_AD|/DMA_B®x¥06/R/W |Desti AddiFengsi st er 0x0
1

Bits|Description

[3 1] Reserved Reserved.

PANIx®r User Mahbual V1.
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3.76.13Contr ol Regi stlerl(obwlk )L.Channel
Regi st erfOf f set R/ W |Description Reset Val
CTL_ L DMA_B®AxO07R/W |[Control Regi®8ter f|Ox0206 _ 172
Bits/ Description
[ 31:|Reserved Reserved
[22:|CH1_TS_FW_CTTransfer Type and Flow Control
The following transfer types are
Memory to Memory
Memory to Peripheral
Peripheral to Memory
Peripheral to Peripheral
FIl ow Control can be assigned to
destination peripheral
CTLtxs _fw_qTransfer TYyFl ow Contr
Field
000 Memory to DMA
001 Memory to DMA
010 Peripheral |DMA
011 Peripheral |DMA
100 Peripheral |[Peripheral
101 Peri phPeerralp|Source Per
110 Memory to Peripheral
111 Peripheral |[Destinatio
Reset value: 36h011
[19:|Reserved Reserved
[ 16:|]CH1_ SOUR_BSTSource Burst Transaction Length.
Number of data $o6emst,s etadc tit o fr ena d
every ti me a source bur st tran
corresponding hardware or softwa
Reset value: 36h001
[13:|CH1_DEST_BSTDestination Burst Transaction Le
Number of data idest, t,se avwohd boef wn
destination every time a destina
either thehaodwaespoodi agftware h
CTLxaur _bs/t_ftNumber of data iten
CTLkest bst _n(of widstchu rCTtLexr.wi dt
CTLkest t)s_width
000 1
001 4
010 8
011 16
100 32
101 6 4
110 128
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111 2586 |
Resveatl ue: 36b001

[ 10:|CH1_ SOUR_ADOSource Address Increment.
I ndi cates whether to increment o
transfer. I f the device is fetch
fixed addrefcisel d hea BWHO ¢c¢hamsge. O
00 = Increment
01 = Decrement
1x = No change
Reset value: 206b0

[ 8: 7CH1_DEST_ADODestination Address I ncrement.
I ndi cates whether to increment o
destination transfer. I f your de
FIFO with a fixed address, then
00 = Increment
01 = Decrement
1x = No change
Reset value: 2086b0O

[ 6: 4 CH1 SOUR_TS |Source Transfer Width.
Mapped to AHB bwomémmsi gyeper iFphe
peripheral (source) FIFO width.
Reset value: 36b000O

[ 3: 1]CH1 _DEST_TS |[Destination Transfer Width.
For anemomy peripheral, typicall
width. This value must be | ess t
CTLxaur _thk _wi|Size (bits)
CTLkest ts_wi
000 8
001 16
010 32
011 6 4
100 128
101 256
11X 256
Reset value: 36b000O0

[ 0] CH1 I NT_ENABInterrupt Enable Bit.
I f set, theenarldt iinng essawrpctes ar e
mask bit for all interrupts for
i nt _emnadbl e
Reset value: 16b1
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3.76.14Contr ol Regi stlerH(if@daml HChannel

Regi st efOf f set R/ W | Description Reset Val ue
CTL_H DMA_B®AXO0O|R/ W |Control RegiBter 0Ox0000_0000
Bits/ Description

[31B|Reserved Reserved.

1P CH1 DONE Done bit
| f st atbas k wriist eenabl ed, t he upp
CTLx[63:32], is written to the <c
(LLI')) in system memory at the en
Software can podhbe t he oLlIsle e CTwvlhx.n
compl et e. TdhoerbeLtL | s IiCalIxd be <cl ear
set up in memory prior to enabli
LLI accesses-bate aatwages 3RHsi-be
boundaries and cannot be changed
bit.

Reset value: 1086b0O

[L1D|Reserved Reserved.

[9:0] CH1_TS_NUM When the DMA is the flow contro

channel is enabled in order to i
inte_rdwmmdicates the total number
every block transfer; a single t
Wi dit hThe width of the singloartt.s
Once the tr ansbfaecrk svtaarutes ,i st hteh er et
already read from the source pe
controll er.
When the source or destination p
then the maximum bl ock size that
actual bl ock size can be greater
Reset value: 126h002
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3.76.15Conf i guration Redi 4@GvrCF®r IChannel

Regi st |Of f set R/ W Description Reset Val ue
CH_CFG/DMA_BA+ |R/ W|Configuration RedqOx0000_OE20

BitsDescription

[ 30:|]Reserved Reserved

[19]]CH1 _SOUR_HSH_HBSouHeedshaking I nterface Pol ar
= Active high

1 = Active | ow

[18]]CH1_DEST_HSH_HDestination Handshaking Interf

0 Active high
1 = Active | ow
[17:]Reserved Reserved

[ 11]|CH1 _SWSOUR_HWHSource Software or Hardware Ha
This register selects whiihah dwfs
sof tiwasr eacti ve for source reque

0 = Har dwar e handsha-knhgi aitnetdg
requests are ignored.
1 = Sofiawaslkeaki ng intfeifaated
requests are ignored.
I f the source peripheral is me
[ 10]]CH1 _SWDEST_HWHDestination Software or Har dwa
This register selects whiihcah davfg
sof tiwasr eacti ve for destinati on
0 = Har dwar e handsha-knhgi aitnetde
requests are ignored.
1 = Software handshakinigi anhed
requests are ignored.
I f the destination peripheral
[ 9] |CH1 _FI FO_EPT I ndicates i f there i s dat a I
inconjunCHi OFcGwistulepdl eanl y di s
For more information.
1 = Channel FI'FO empty
0 = Channel FI'FO not empty
[ 8] |[CH1 CH_SUSPD Channel Suspend.
Suspends all DMAC data transf el
There is no guarantee that the
be used in conjunction
wi Ch_ CFEfGxf ot_oe pctl eanly disabl e a
dat a.
0 = Not suspended.

1 Suspend DMAC transfer from
[ 7: 3CH1 _CH_PRI ORI TJChannel priority.

A priority of 7 is the highest
be programmed within the follo
0: channel O

PANIx®r User Mabhual V1. Pagles 4 f54 2
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1: channel 1
2 channel 2
A programmed value outside thi
[ 4: QReserved Reserved

' .- . & ________________________________________________________________________________________________________________________]
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3.76.16Conf i guration Redi H{€e®mCFGL_ Bhannel

Regi st (Of f set R/ W|{Description Reset Val ue
CH CFG|DMA_ _BA+®|R/ W|Configuration RedgOx0000_ 0004

BitsDescription

[31F|Reserved Reserved.

A1 CHL1 _DEST_I NTEIAssigns a hardwar e -hland sthoa kti meg
channel CH_CHEOmdleest hfwhelhdsebk O0;

field is ignored.
The channel can t hen communi c
connected to that interface th

interface.

Note For correct DMA operation
destination) should be assigned
[ |[CH1 SOUR_I NTEIAssigns a hardware-handtsdhakhegs
x | fCHt IC&sGxksour hfWwhehdseéls O0; ot

ignored.

The channel can then communicat

that interface thrbagdshh&i agsi

Not e: For correct DMA operati

destination) should be assigned
[6:5] Reserved Reserved

[4:2] CH1 PROT_CTL Protection Control bits used to
The AMBA Specification recomme:i

i ndi cat-easc hae éenwfnhien e d, privil eg:¢
value is used to indicate such
HPROT[ O] is tied high because &

no opcode fetches.
There idtomnae omaping of these re

master interface signal s.

16b1 HPROT][ 0]

CH_CFpGxof 1¢t | HPROT][ 1]

CH_CFpGxof 2¢t | HPROTI[ 2]

CH_CFpGxof{ 3¢t | HPROT][ 3]
[1] CH1 FF_MODE_SIFI FO Mode Select.

Determines how much space or d
before a burst transaction requ

0 = Space/ data available for s

wi dt h.

1 = Data available is greater

destination transfers and spacg¢€

for source transfers. The exce

request or attrtehresfeenrd. of a bl oc
[Q] CH1 FW_MODE_C]Fl ow Control Mo de.

Deter mi nes when source transad

PANIx®r User Mabhual V1. Pagles 6 f54 2
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Destination Peripheral is the f

0O = Source transaction request

fetching is enabl ed.

1 = Source transaction reques

transaction reqgquest occurs. | n

from the source is I imited so

destination prinorbyt ot hbel odceks {ftieetran

is disabl ed.
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3.76.17Source Address Register for Channel 2 Reg
Regi ster Of f set R/ W |Description Reset
CH SOUR_2AD|DMA_B®AXO0Ob/ R/ W Sour ce Redgdirsetsesr f o|(0xO0
Bits|Description
[ 31: {CH2 SOUR_JCurrent Source Address of DMA tran
Updated after eachugolwarfde | dma& ms ftehr
determines whether the address i nc
every source transfer throughout t
376185 o0urce Address Register for Channel _2 Regi
Regi ster Of f set R/ W |[Description Reset
CH_SOUR_2AMDMA_B®x0b R/ W Source Address 0x0
Register for Chann
Bits|Description
[3 1] Reserved Reserved.
3.76.19Destination Address Register for Channel
Regi ster Of f set R/ W Description Reset
CH_DEST_AD DMA_B®xO0b|lR/ W Desti Addifengi st er 0x0
2
Bits|Description
[ 31: (CRRDESTADDRFCurrent Destination address of DMA
Updated after each destinati oxr etgri
determines whether the address i ng
evedeystination transfer throughout
3.76.20Destination Address Register for Channel
Register Of f set R/ W Description Reset
CH_DEST_AD DMA_B®%O0b/ R/ W Desti AddiRengi st er 0x0
2

Bits

Description

[3 1]

Reserved

Reserved.
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3.76.21Cont r ol Regi st2erl(oOk )L.Channel
Regi st erfOf f set R/ W |Description Reset Val
CT2 _L DMA_ _BAXxO(R/W |[Control RegiB8ter f|Ox0206 _ 172
Bits|Description
[ 31:|Reserved Reserved
[22:|CH2_TS_FW_CTI|Transfer Type and Flow Control
The following transfer types ar e
Memory to Memory
Memory to Peripheral
Peripheral to Memory
Peripheral to Peripheral
FIl ow Control can be sesigeaegetio
destination peripheral
CTLitxs _fw_qTransfer TYyFl ow Contr
Field
000 Memory to DMA
001 Memory to DMA
010 Peripheral |DMA
011 Peripheral |DMA
100 Peripheral |[Peripheral
101 Peripheral |Source Per
110 Memory to Peripheral
111 Peripheral |Destinatio
Reset value: 36h011
[19:|Reserved Reserved
[ 16:|]CH2 SOUR_BST|Source Burst Transaction Length.
Number of data 9 duwrmst,,s ewdcdhteo fr evaid
every time a source bur st tran
corresponding hardware or softwsg
Reset value: 36h001
[ 13:|CH2 _DEST_BST|Destination Burst Transaction Leg
Number of data idegns,t,se anahd bdaf w
destination every time a destin
either thehaodwaespoodi sgftware H
CTLxaur _bs/t _|Number of data ite
CTLkest bst |(of widstchu rCTtLexr.wi dt
CTLkest t)s_ width
000 1
001 4
010 8
011 16
100 32
101 6 4
110 128
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111 256 |
Resveatl ue: 36b001

[ 10:|]CH2 SOUR_ADDI|Source Address I ncrement.
I ndi cates whether to increment
source transfer. I'f the device i
with a fixed afdideleds st,o tfhNon cshean ¢
00 = Increment
01 = Decrement
1x = No change
Reset value: 206b0

[ 8: 7CH2 DEST_ADD|Destination Address I ncrement.
I ndi cates whether to increment ¢
destination transfer. I f your de
FIFO with a fixed address, then
00 = Increment
01 = Decrement
1x = No change
Reset value: 2086b0O

[ 6: 4CH2 SOUR_TS _YSource Transfer Wi dth.
Mapped to AHB bosmdrasriyzep®or iFphe
peripheral (source) FIFO width.
Reset value: 36b000O

[ 3: 1]CH2 _DEST_TS \Destination Transfer Wi dth.
For amemomy peripheral, typicall
width. This value must be | ess t
CTLxaur _thk _wi|Size (bits)
CTLkest ts_wi
000 8
001 16
010 32
011 6 4
100 128
101 256
11X 256
Reset value: 36b0O00O0

[ 0] CH2 I NT_ENAB|lI nterrupt Enable Bit.
I f set, t hgeennearlat iinngt esroruurpctes ar e
mask bit for all interrupts for
ifnt enabl e
Reset value: 16b1

PANIx®r User Mahbual V1.
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3.76.22Contr ol Regi st2erHif@®ddaL HChannel

Regi st erfOf f set R/ W |Description Reset Val
CT2 H DMA B®A¥O0OdR/ W |[Control RegiB8ter f|0Ox0000 _ 00¢(

Bits/ Description

[31B|Reserved Reserved.

1P CH2 DONE Done bit
| f stabas k wiistenabl ed, the upp
CTLx[63:32], is written to the
ltem (LLI) in system memory at
bit set.

Software can pdbdrmhe t heolLEkEe CWhgrn
compl et e. TdhoebeélLtL Is hCoTulxd be cl ear

set up in memory prior to enabli
LLI accesses-biareaateanyess 3QHs i-lzig
boundaries and cannot be changeg¢
bit.
Reset value: 16b0

[I1ND|Reserved Reserved.

[9:0] CH2 _TS_NUM When the DMA is the flow contro
channel i s enabl ed i n order t ¢
programmed nimmtiocat es the total n

perform for every block transfe
AMBA beat.

Wi dit hThe width of the singber tr.s
Once the tranodfaerk ostad rutes ,i st Hé er ¢
already read from the source p
controll er.

When the source or destinati on
then the maximum bl ock size that
actual bl ock size can be greate
Reset value: 126h002
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3.76.23Configuration Re@i 4@GdvrCF®2Z IChannel

Regi st |Of f set R/ W|Description Reset Val ue
CH_CFG/ DMA_BA+ R/ W|Configuration RedOx0000_OEA40

BitsDescription

[ 63:]Reserved Reserved.

[ 46:|CH2 _DEST_I NTERAssigns a hardwar e -hH&rdsthoa ktihneg
channel CH_GCHOxdest hfwihelhd se$s O0;
field is ignored.

The channel can then communi c
connected to that interface th
interface.

Not e For correct DMA operation
destination) should be assigne

[ 42:|CH2 SOUR_I NTERAssigns a hardwar e -h%@)n dtsd atkh en gs
X i fCHt ICé&sGxs our _hfwhehdseéebk O0; ot
ignored.

The channel can then communi ca
to that interface through the
Not e: For correct DMA operati
destination) should be assigne

[ 38:|]Reserved Reserved

[ 36:|CH2 PROT_CTL Protection Control bits used t
The AMBA Specification recomme
i ndi cat-easc hae dnwfnhi en e d , privileg
value is used to indicate such
HPROT[O0] is tied high because

no opcode fetches.
There dit®onae omma@ping of these r¢g

master interface signal s.
16b1 HPROT[ 0]
CH_CFpGxof 1¢t | HPROT[ 1]
CH_CFpGxof 28t | HPROT][ 2]
CH_CFpGxo{ 3¢t | HPROT][ 3]

[ 33]]CH2 _FF_MODE_SHFI FO Mode Select.
Determines how much space or d
before a burst transaction req

0 = Space/ data available for s
wi dt h.

1 = Data available is greater
destination transfers and spac
for source transfers. The exce
request or attrtehresfeenrd. of a bl o

[ 32]]CH2 _FW_MODE_CT Fl ow Control Mo d e .
Deter mi nes when source transa
Destination Peripheral is the
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0 = Source transaction request
fetching is enabl ed.
1 = Source transaction reques
transaction request occurs. I n
from the source is |limited so

destination prinorbyt d¢ hbel adek ftearar
is disabl ed.

[ 31]]CH2 _DEST_RELOAAutomatic Destination Rel oad.
ThéeéH_ DEST_MDD&gi ster can be aul

initial val ue at t hebleomdk otfr aen
bl ock transfer is then initiat
[ 30:|Reserved Reserved
[19]]CH2 SOUR_HSH_HBSource Handshaking Interface P
0 = Active high
1 = Active | ow
[18]]CH2 _DEST_HSH_HDestination Handshaking Interf
0 = Active high
1 = Active | ow
[17:]Reserved Re rved

s e
[ 11]|CH2 SWSOUR_HWHSource Software or Hardware Ha

This register selects whiihah dwfs
sof tiwasr eacti ve for source reque

0 = Har dwar e handsha-knhgi aitnetde
requests are ignored.
1 = Software handsha-knhgi aitnetdg
requests are ignored.
I f the source peripheral is me
[ 10]]CH2 SWDEST_HWHDestination Software or Har dwa
This register selects whiihcah davfg
sof tiwasr eacti ve for destination
0 = Har dwar e handsha-knhgi aitnetde
requests are ignored.
1 = Software handshakinigi anhed
requests are ignored.
I f the destination peripheral
[ 9] |CH2 _FI FO_EPT I ndicates i f there i s dat a I
inconjunCH i ©kcGwistube pdl eanl y di s
For more information.
1 = Channel FI'FO empty
0 = Channel FI'FO not empty
[ 8] |[CH2 CH_SUSPD Channel Suspend.
Suspends all DMAC data transf el
There is no guarantee that the
be used in conjunction
wi Ch_ CFEfGxf ot_oe pctl eanly disabl e a
dat a.
0 = Not suspended.
1 = Suspend DMAC transfer from
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[ 7: 5CH2 _CH_PRI ORI TJChannel priority.
A priority of 7 is the highest
be programmed within the follo
0: channel O
1: channel 1
2: channel 2
A programmed value outside thi
[ 4: QReserved Reserved
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3.76.24Conf i guration Re@i H{€C®HmCFGR_ Bhannel

Regi st (Of f set R/ W|Description Reset Val ue

CH CFG|DMA_ _BA+4|R/ W|Configuration RedgOx0000_ 0004

BitsDescription

[31F|Reserved Reserved.

A1 CH2 _DEST_I NTEIAssigns a hardwar e -hland sthoa kti meg
channel CH_CHEOmdleest hfwhelhdsebk O0;
field is ignored.

The channel can thendesd imman i ©
connected to that interface th
interface.

Note For correct DMA operation
destination) should be assigned

[L&] |[CH2 SOUR_I NTEIAssigns a hardware -handtsdhakhegs
x | fCHt IC&sGxksour hfWwhehdseéls O0; ot
ignored.

The channel can then communi cat
that interface through the assi
Not e: For correct DMA operati
destination) should be assigned

[6:5] Reserved Reserved

[4:2] CH2 PROT_CTL Protection Control bits used to
The AMBA Specification recomme:i
i ndi cat-easc hae éenwfnhien e d, privil eg:¢
value is used to indicate such
HPROT[ O] is tied high because &
no opcode fetches.

There idtomnae omaping of these re
master interface signal s.

16b1 HPROT][ 0]
CH_CFEpGxof 1¢t | HPROT][ 1]
CH_CFpGxof 2¢t | HPROT][ 2]
CH_CFEpGxo{3fct | HPROT][ 3]

[1] CH2 FF_MODE_SIFI FO Mode Select.

Determines how much space or d
before a burst transaction requ
0O = Space/data available for s
wi dt h.

1 = Data available is greater
destination transfers and spacg¢€
for source transfers. The exce
reqguest or attrtehresfeenrd. of a bl oc

[Q] CH2 FW_MODE_C]Fl ow Control Mo de.

Determines when source transadg
Destination Peripheral is the f
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0O = Source transaction request
fetching is enabl ed.
1 = Source transaction reques
transaction request occur s. I n
from the source is |limited so
destination prinorbyt ot hbel odceks {ftieetran
is disabl ed.
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Raw St atus

€S

3.76.25DMA Tr ansfer Compl ete |
(I NTS_DMA_TC_RAW_L)

nterrupt

Regi ster Of f set R/ WiDescription Reset

I NTS DMA_TC | DMA_B®x2c(R/ WDMA Transfelrnt@omp 0x0
Status Registers

Bits Description

[313] Reserved Reserved.

[ 2: 0] I NTS DMA_TC_RAW DMA Transfer Complete 1 nt

3.7626DMA Tr ansfer Complete Interrupt Raw Status

(I NTS_DMA_TC_RAW_H)

Regi ster Of f set R/ WDescription Reset

I NTS_DMA_TC DMA_B®x2c 4R/ WDMA Transfer Comp0xO0
Status Registers

Bits Description
[3 1] Reserved ‘Reserved.
3.76.2MB1 ock Transtete€CompteRaw Status Registers
(I NTS_BLOK_TC_RAW_L)
Regi ster Of f set R/ W Description Reset
I NTS_BLOK_TCDMA_B®x¥2c{R/ WBIlock Transfer Co0x0O0
Status Registers
Bits [Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTS_BLOK_TBl ock Transfer Complete Interrup
376281 ock Transfer Complete Interrupt Raw St at
(I NTS_BLOK_TC_RAW_H)
Regi ster Of f set R/ WiDescription Reset
I NTS_BLOK_T(DMA_B®x2c R/ W/Bl ock Transfer Co0x0
Status Registers

Bits

Description

[3 1]

Reserved

Reserved.
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376295 o0urce Transaction Complete Interrupt Raw
Regi ster Of f set R/ W Description Reset

I NTS SOUR_TODMA_ B®x2d(R/ W/ Source TransactidgO0x0
Raw Status Regi st

Bits |[Description

[313] |[Reserved Reserved.

[ 2: 0]|I NTS_ _SOUR_T/ Source Transaction Complete Inte
3.7630SoufMfcansaction Complete I nterrupt Raw St at
Regi ster Of f set R/ WDescription Reset

I NTS_SOUR_TCDMA_B®&¥2d4R/ WSource TransactidO0OxO0
Raw Status Regi st

Bits |[Description

[3 1] Reserved ‘Reserved.
3.763Destination Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
I NTS_DETR_T(DMA_B®Ax2d{R/ WDestination Tran 0x0
I nterrupt Raw St a

Bits |[Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTS_DEST _TDestination Transaction Compl ete

3.76320esti nation Transaction Complete Interrupt

Regi ster Of f set R/ WDescription Reset
I NTS_DETR_TODMA_B®¥%2d(R/ WDestinati on Tran0xO0
I nterrupt Raw St a

Bits |[Description
[3 1] Reserved Reserved.
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37633Error I nterrupt Raw Status Registers Low

Regi ster Of f set R/ WDescription Reset

I NTS ERR_RA|DMA_B®Ax2e(R/WError Interrupt R{0xO0

Bits |[Description

[313] |[Reserved Reserved.

[ 2: 0]|I NTS_ERR_RAError Interrupt Raw Status Regi s

37634 Error I nterrupt RawhStatus Registers

Regi ster Of f set R/ WDescription Reset

I NTS ERR_RA/DMA_B®Ax2e4R/WError Interrupt R{iOxO0

Bits |[Description

[3 1] Reserved ‘Reserved.

376.35DMA Tr ansfer Complete Interrupt Status Reg

Regi ster Of f set R/ W/ Description Reset

I NTS_DMA_TC DMA_B®Ax2¢R/ WDMA Transfer CompllOxO0
Registers

Bits Description

[313] Reserved Reserved.

[ 2: 0] I NTS _DMA_TC DMA Transfer Complete Interr

376.36DMA Tr ansfer Complete Interrupt Status Reg

Regi ster Of f set R/ W/ Description Reset

| NTS DMA_TC |DMA_B®%2¢R/ W/ DMA Tr & rosripdret e 1 n|0x0

Regi sters

Bits Description

[3 1] Reserved Reserved.

- .= _______________________________________________________________________________|
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3.76.37Bl ock Transfer Complete I nterrupt Status R

Regi ster Of f set R/ W Description Reset
I NTS BLOK_T(DMA_ B®x2f R/ WBIlock Transfer Conf0OxO0
Registers

Bits [Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTS_BLOK_TBlock Transfer Complete Interrup

376381 ock Transfer Complete I nterrupt Status R

Regi ster Of f set R/ W Description Reset
I NTS_BLOK_T(DMA_B®x2fR/ WBIl ock Transfer Conn0x0
Registers

Bits |[Description

[3 1] Reserved ‘Reserved.
3.76.39Source Transaction Complete Interrupt Stat
Regi ster Of f set R/ W/Description Reset

I NTS_SOUR_T(DMA_B®x2f §R/ W Source Transactig0OxO0
Status Registers

Bits |[Description
[313] |[Reserved Reserved.
[ 2: O]|I NTS_SOUR_T Source Transaction Complete Inte

3.7640Source Transaction Complete Interrupt Stat

Regi ster Of f set R/ WiDescription Reset
I NTS_SOUR_T(DMA_B®x2f R/ W Source TransactigOxO0

Status Registers

Bits |[Description
[3 1] Reserved Reserved.
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3.7641Destination Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
I NTS DETR_T|DMA_B®x%30(R/WDestination Transi0OxO0

I nterrupt Status
Bits |[Description
[3 1] Reserved Reserved.
[ 2: 0]|I NTS_DEST_TDestination Transaction Compl ete
3.7642Destination Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
I NTS_DETR_T|DMA_B®&A%304R/ WDestination Trans{¢0x0
I nterrupt Status

Bits |Description
[3 1] Reserved ‘Reserved.
3.7643Er ror I nterrupt Status Registers Low(Il NTS_
Regi ster Of f set R/ WDescription Reset
| NTS _ERR_L |DMA_B®%30§R/WError Interrupt S{0x0
Bits |[Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTS_ERR Error I nterrupt Status Registers
3.7644Er ror I nterrupt Status Registers High (I NT
Regi ster Of f set R/ WDescription Reset
I NTS_ERR_H DMA_ _BAX30qR/WError Interrupt S{0x0
Bits |[Description
[3 1] Reserved Reserved.
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3.7645DMA Transfer Complete Interrupt Mask Regi s

Regi ster Of f set R/ W Description Reset
I NT_DMA_TC_NDMA_B®%3 1R/ WDMA Transfer Compl0x0
Regi sters

Bits |Description

[3111]Reserved Reserved.

[ 10: 8I NT_DMA_TC_MInterrupt Mask Write Enabl e
0 = write disabl ed
1 = write enabl ed

[ 7: 3]] Reser ved Reserved

[ 2: 0]J]l NT_DMA_TC_NInterrupt Mask
0 = masked
1 = unmasked
Nothe channel | T 1 MADK wirtitten o
mask write enable bit in the |IN
AHB write transfer. Thi s all ow
perfor mi-mogdiaf ireedadwr i t e operati on

3.7646DMA Transfer Complete Interrupt Mask Regi s

Regi ster Of f set R/ W Description Reset
I NT_DMA_TC_NDMA_B®x¥3 1R/ W DMA Transfer ComplOxO
Registers

Bits |[Description
[3 1] Reserved Reserved.
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3.7647Bl ock Transfer Complete Interrupt Mask Reg

Regi ster Of f set R/ W Description Reset
I NT_BLOK_TC_ DMA_B®318R/ WBIlock Transfer Con0x0
Registers

Bits|Description

[3111|Reserved Reserved.
[ 10: §I NT_BLOK_TC |l nterrupt Mask Write Enabl e
0 = write disabled
1 = write enabl ed
[ 7: 3]Reserved Reserved
[ 2: O] I NT_BLOK_TC_ |l nterrupt Mask
0 = masked
1 = unmasked
NotAe channel I NT_MASK tRint owil Iyl i
mask write enable bit in the |IN
AHB write transfer. Thi s all ow

per for mi-mogd iaf ireedadwr i t e operati orn

3.7648B1 ock Transfer Complete Interrupt Mask Reg

Regi ster Of f set R/ W Description Reset
| NT_BLOK_TC|DMA_B®31dR/ W Block Transfer Con0x0
Registers

Bits |[Description
[3 1] Reserved Reserved.
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3.7649Source Transaction Complete Interrupt
Regi ster Of f set R/ WiDescription Reset

| NT_SOUR_TC |

DMA_B®%32(R/ W

Source Transactig0x©0

Mask Registers

Bits |Description

[3111|Reserved Reserved.

[ 10: §I NT_SOUR_TC |Interrupt Mask Write Enabl e
0 = write disabled
1 = write enabl ed

[ 7: 3] Reserved Reserved

[ 2: O] NT_SOUR_TC |Interrupt Mask
0 = masked
1 = unmasked
Nothe channel | T |1 MA®K lvirtitten o
mask write enable bit the | N
AHB write transfer. Thi s all ow
per for mi-mogdiaf ireedadwr i te operati orn

3.7650Sour ce

Transacti on

Compl ete I nterrupt

Regi ster Of f set

R/ W

Description

Reset

| NT_SOUR_TC|

DMA_B®x324R/ W

Source TransactigO0OxO0

Mask Registers

Bits

Description

[3 1]

Reserved

Reserved.
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3.7651lDestination Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
I NT_DEST_TC|DMA_B®%32§R/ WDestination Tran 0xO0
I nterrupt Mask Re

Bits |Description
[3111]Reserved Reserved.
[ 10: §1 NT_DEST_TC (I nterrupt Mask Write Enabl e

0 = write disabl ed

1 = write enabled
[ 7: 3]] Reser ved Reserved
[2: 0]l NT_DEST_TC (I nterrupt Mask

0 = masked

1 = unmasked

Nothe chanmTe ! MASK bit will be wri

mask write enable bit in the |IN

AHB write transfer. Thi s al |l ow

perfor mi-imogdiaf ireedadwr i t e operati on
3.7652Desti nation Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
I NT_DEST_TC|DMA_B®%32qR/ WDestination Tran/ 0xO0

I nterrupt Mask Re

Bits

Description

[3 1]

Reserved

Reserved.
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3.7653Er ror I nterrupt Raw Mask Registers Low(Il NT

Regi ster Of f set R/ WDescription Reset
I NT_ERR_MSK|DMA_B®A%33(R/WError Interrupt M{0OxO0
Bits Description
[3111]|Reserved Reserved.
[10: 8/ NT_ERR_MSKInterrupt Mask Write Enabl e
0 = write disabled
1 = write enabl ed
[ 7: 3]|Reserved Reserved
[ 2: 0] |I NT_ERR_MSKInterrupt Mask
0 = masked
1 = unmasked
NotlAe channel I NT_MASK bit wi || k
mask emahlee bit in the | NT_MASK
AHB write transfer. This all ows
a r-aadli fied write operation.

37654Er ror I nterrupt Raw Mask Registers High(IN

Regi ster Of f set R/ WDescription Reset
I NT_ERR_MSK|DMA_B®%334R/WError Interrupt M{0OxO0

Bits Description
[3 1] Reserved ‘Reserved.

3.7655DMA Transfer Complete I nterrupt Status Cl e

Regi ster Of f set R/ W Description Reset
| NTSCL_DMA_TDMA_B®x¥3 3R/ WDMA Transfer Compl0x0
Cl ear Registers

Bits Description
[313] Reserved Reserved.
[ 2: 0] I NTSCL_DMA_TC|DMA Transfer Complete I nterr

PANIx®r User Mabhual V1. PagleB 6542



[

PANIx®ries BLE SoC T
HE N
3.7656DMA Transfer Complete I nterrupt Status Cl e
Regi ster Of f set R/ W Description Reset
| NTSCL_DMA_T1DMA_B®x¥3 3R/ WDMA Transfer Compl0x0
Cl ear Registers
Bits Description
[3 1] Reserved ‘Reserved.
3.7657Bl ock Transfer Complete Interrupt Status
Regi ster Of f set R/ W Description Reset
I NTSCL_BLOK |DMA_B®x34R/ WBIlock Transfer Conn0xO0
Clear Registers
Bits |[Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTSCL_BLOKBI ock Transfer Complete Interrup
3.7658B1 ock Transfer Complete I nterrupt Status C
Regi ster Of f set R/ W Description Reset
| NTSCL_BLOK | DMA_B®x%34R/ WBIlock Transfer Con0xO0
Clear Registers
Bits [Description
[3 1] Reserved ‘Reserved.
3.7659Source Transaction Complete Interrupt Stat
Regi ster Of f set R/ WDescription Reset
| NTSCL_SOUR | DMA_B®x34§R/ W/ Source Transactig0OxO0
Status Clear Regi
Bits |[Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTSCL_SOURSource Transaction Complete Inte
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3.7660Source Transaction Complete Interrupt Stat
Regi ster Of f set R/ WiDescription Reset
| NTSCL_SOUR | DMA_B®x%34dqR/ W Source Transactiqg0OxO0
Status Clear Regi
Bits |[Description
[3 1] Reserved ‘Reserved.
3.7661lDesti nation Transaction Complete I nterrupt
Regi ster Of f set R/ WDescription Reset
| NTSCL_DETR/ DMA_B®%35(R/ WDestination Tran 0xO0
I nterrupt Status
Bits |Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTSCL_DEST Destination Transaction Compl ete
3.76.62Desti nati on Transaction Complete Interrupt
Regi ster Of f set R/ WDescription Reset
| NTSCL_DETR/ DMA_B®%354R/ WDestination Tran 0xO0
I nterrupt Status
Bits |[Description
[3 1] Reserved ‘Reserved.
3.7663Er ror I nterrupt Raw Status Clear Registers
Regi ster Of f set R/ WDescription Reset
| NTSCL_ERR_|DMA_B®A%358§R/WError Interrupt S{0x0
Bits |[Description
[313] |[Reserved Reserved.
[ 2: 0]|I NTSCL_ERR [Error I nterrupt Status Clear Reg
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3.7664Er ror I nt Snraumuts Kdwar Registers High

Regi ster Of f set R/ WDescription Reset

I NTSCL_ERR_|DMA_B®A¥35¢R/WError Interrupt S{0x0

Bits |[Description

[3 1] Reserved ‘Reserved.

3.7.665Combi ned I nterrulpaW ST&8t COMBeDQi ster

Regi st enOf fset R/ WDescription Reset Va

I NTS_CONDMA_ BGX 3 6|R Combined Interrupt 90x0

Bits |Description

[315]|Reserved Reserved.

[ 4] ERR OR of thel NOBtE&RisSstodr

[ 3] DSTT OR of the contents of StatusDst re

[ 2] SRCT OR of thel NGBt SOURJIGt er .

[ 1] BLOCK OR of thel NOBtBhOK JgiGter.

[ 0] TFR OR of thel 08t BMAsgiOSt er .

3.7666Combi ned I nterr ubpitdiBIT&St CONMBe ddi st er

Regi st erOf f set R/ WDescription Reset Va

I NTS CONDMA_ B®@AxXx386|R Combined Interrupt 9J0x0

Bits|Description

[3 1] Reserved Reserved.
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3.7.6.67Sour ce

Sof t war e

PANIxXG®r i es

Regi ster Of f set R/ V\Description Reset V
SW_SOUR_TS |DMA_B&x3|R/ WWSource Softwar e 10x0
Regi ster

Bits Description

[3111]|Reserved |Reserved.

[ 10: 8] SOUR_REQ |Source request write enable(only w
0 = write disabled
1 = write enabl ed

[ 7: 3]|Reserved |[Reserved

[2: 0] | SOUR_REQ |Source reguest
Notle:chasmruabirteqi s written only if
enabl e sdur imkegeedni s asserted on
and if the chafMHAINNEdr €EtNabted. in t

3.76685o0ur ce

Softwar e

Regi ster

Of f set

R/ \\Description Reset V

SW_SOUR_T

S_

DMA_B®x 8

R/ Sour ce Software T70x0

Regi ster

Bits Description

[3 1] Reserved‘Reserved.

3.7669Destination Software TILafEaSCTt iTESn RAE) Ue st

Regi ster |[Of fset R/ VDescription Reset V

DEST_TS_HFEDMA_B@&x3 1R/ VDestin%afitowmar e Trans0xO0

Regi ster

Bits Description

[3111]|Reserved |Reserved.

[ 10: 8| DEST_REQ |Destination request write enable(o
0 = write disabled
1 = write enabl ed

[ 7: 3] |Reserved |Reserved

[ 2: 0] |DEST_REQ |Destination request
NoteA cHesehkitteqgi s written only if
enabl e bast WeRed hel d i s asserted on
i f the channedHANNELratb)Ni esd eirn t he

HE N

PANIx®r User Mabhual V1. Pagled 6542
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3.76.70De st

nati on

Sof twar e

PANIxG#®RTr i

€S

BLE SoC T

THa gERST | oS FREEQ uke s t

Regi ster

Of f set

R/ V

Description

Reset V

DEST_TS_H

DMA_B®x 38 7

R/ V

Desti n%adfi tomar e
Regi ster

Tr ans

0xO0

Bits

Description

[3 1]

Reserved‘Reserved.

R

3.76.71Si ngl e Source Transho{lotgh SReEURU €TSS RREeQilLst er
Regi ster Of f set R/ VDescription Reset
SI G_SOUR_TSDMA_ _B®&Ax3|R/ VDesti nSaotfitownar e Trang0xO0

Regi ster

Bits Description

[3111]|Reserved Reserved.

[10: 8]SI G_SOUR_|Single write enable(only writable
0 = write disabled
1 = write enabl ed

[ 7: 3] |[Reserved Reserved

[2: 0] |SI G_SOUR _|Source single request
Not eA cbhagnesebhuirt riegg written only
write enabslieg bsiothriewwdnhes asserted
transfer, and i f t@GRANNBLOm&N dtse re.

3.76.72Si ngl e Source Tr ansHBit§ShoGh SReUgRu eTsS) RREEeQg iHs t er
Regi ster Of f set R/ VVDescription Reset
SI G_SOUR_TS/DMA_B@Ax8|R/ VDest i nSaotfitownar e Trang0xO0

Regi ster

Bits

Description

[3 1]

Reserved

Reserved.

PANIXx®Er User

MaB ual

V1.

Pagled & f54 2



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

376735 i ngl e Destination Trho@acGt DESTRIOGURENY Reg

Regi ster Of f set R/ VDescription Reset
SI G_DEST_TYDMA_B@&AXx3|R/ V|Dest i nSotfitownar e Trang0xO0
Regi ster

Bits Description

[3111]|Reserved Reserved.

[ 10: 8/SI G_DEST_VDestination write enable(only wri
0 = write disabled

1 write enabl ed

:3]|Reserved Reserved

0] |SI GBST_DESDestination single or burst reque

NoteA chiaghetl bdietsti srewmgri tten only

write enalsligblsitt dwes tftibed qgd i s asse

write transfer, and ICHANNELcEH§hnst

[ 7
[ 2

3.76.74Si ngl e Destination Tr Hn¢Sa oGt _iDEMS TR eT(iu eRELQ_Rde g

Regi ster Of f set R/ Description Reset
SI G_DEST_TSDMA_B®&x3|R/ VDesti nSaotfitowar e Trang0xO0
Register

Bits Description
[3 1] Reserved ‘Reserved.

3.76.759.ast Sour ce Tr aResga dstdifgodSNnT RSeQjURe sTtS) REQ_ L

Regi ster Of f set R/ ViDescri ption Reset V
LST_SOUR_TS/IDMA_B@&Ax3|R/VLast Source Transa{0x0

Bits|Description

[3111|Reserved|Reserved.

[10: §LST_SOUR|Source | ast transaction request wri
0 = write disabled
1 = write enabl ed

[ 7: 3]Reserved|Reserved

[ 2: 0]LST_SOUR|Source |l ast transaction request
0 = Not last transaction in current
1 = Last transaction in current blo
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3.76.76Last Source TransadtigdohT REQUWR sTS)RREQ® sH er

Regi ster Of f set R/ VfDescription Reset V
LST SOUR_TS/IDMA_ B®&x8|R/ VLast Source Transa{0x0

Bits |[Description
[3 1] Reserved‘Reserved.

37677.ast Destination Tr amh®@cStTi_oDnE SRe gTuSe sSRKE QReLg i s

Regi ster Of fset R/ VDescription Reset V
LST_DEST_TYDMA_BGAx3| R/ VLast Destination 0x0
Regi ster

Bits |Description

[3111|Reserved|Reserved.

[10: LST_DEST|Destination | ast transaction reques
0 = write disabled
1 = write enabl ed

[ 7: 3]Reserved|Reserved

[2: O]JLST_DEST|Destination | ast transaction reques
0 = Not | asdurtrreamts alcltd ookn i n
1 = Last transaction in current bl o

37678 ast Destination Tr ams I T oE RNRle qUD SRE ReHyi s

Regi ster Of f set R/ V\Description Reset V
LST DEST_TS DMA_ _B®&x38|R/ VLast Destinati on 0x0
Regi ster

Bits |[Description
[3 1] Reserved| Reserved.
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3.7.6.79DMA Conf i gur alt o WMAREFgFIGs tLer
Regi st erfOf f set R/ W |Description Reset Val
DMA_CFG|DMA_BA+0)R DMA Configuration |0x0000_ 000
Bits|Description
[3 1] Reserved Reserved.
[ 0] |DMA_EN DMA Enable bit.
0 = DMA Disabled
1 = DMA Enabl ed.
3.7680DMA Configuration Register High (DMA_CFG_H
Regi st erfOf f set R/ W |Description Reset Val

DMA CFG|DMA_ BA+®)

R

DMA Configuration

0x0000_000

BitsiDescription

Reserved

[3 1]

‘Reserved.

3.7681IDMA Channel

Enlaof(C ¢ A REL SENT L

Regi ster |[Of fset R/ W |Description Reset Val

CHANNEL_ _EDMA_BA+0|R/W |[DMA Channel Enabl e0x0

Bits Description

[3111] Reserved|Reserved.

[10 :8|CH_WRITE|Channel enabl e write enable(only

[ 7: 3 ]|Reserved|Reserved

[ 2: 0] CHNL _EN Enabl es/ Di sables the channe
Setting this bit enables a channe
O = Disable the Channel
1 Enable the Channel
Th@éHANNEL.cBENIbiegn i s automatically
the channel after the |l ast AMBA t
has completed. Software can there
is free for a new DMA transfer.
Not eAll bits of this register ar
enablDeMAb ICF®G] , is O.

HE N
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3.7.6.82DMA Channel Enabl e Register High(CHANNEL E

Regi ster |[Of f set R/ W [Description Reset Val
CHANNEL_HDMA_BA+@|R/W |DMA Channel Enabl e0x0

Bits Description
[3 1] Reserved‘Reserved.

3.7683DMA | D Reg@d®BetD REG L

Regi ster Of f set R/ W |Description|Reset Va
DMA | D REG L DMA _ B®x 3 AR DMA I D Regi g0x0

BitsiDescription
[31:ReseﬂReserved

3.7684DMA | D RKiggDMAen D _REG_H

Regi ster Of f set R/ W |Description|Reset Va
DMA_I D_REG_H DMA_B®xa3c | R DMA I D Regi g0x0

BitsDescription
[31:ReseﬂReserved

3.7685DMA Test LRe@WMAtEBEST L

Regi ster Of f set R/ W |Description|Reset Va
DMA_TEST_L DMA_B&x3B|/R/ W | DMA Test RegO0OxO0

Bit|Description

[311Reserved |[Reserved.

[O]|TEST_SL_I|{Puts the AHB sl ave interface into t
writable registers always matches tt}
readly registers.
0O = Nor mal mo d e

1 = Test mode
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3.7686DMA Test Hie@MAt EES)T _H

Regi ster Of f set R/ W |Description|Reset Va
DMA_TEST_H DMA_B@&x 3B|R/ W |DMA Test RegO0x0

Bit|Description
[3D]|Reserved |Reserved.

PANIx®r User Mabhual V1. Pagled 6542



[

)

PANCHIP PANIxG®#ries BLE SoC T
HE N
3.76.8’lDMA Component Parabme@EAsSCRRgPARMS 3
Regi ster Of f set R/ WDescription Reset
DMA CMP_PARM|DMA_ B®@Ax 3 ER DMA Component Par|0x0
BitsDescription
[ 31]]Reserved Reserved
[ 30:]CH2 _FI FO_DE|[The value of this regisd¢te2 fiisfoody
Consupdaraanmet er .
O0x0 = 8
Ox1 = 16
0x2 32
0x3 = 64
O0x4 = 128
Default valwue: O0x1
[ 27:|Reserved Reserved
[18:]CH2_MAX_MUL]The value of this register is der
Consupgaraanmet er .
Ox0 = 4
Ox1 = 8
0x 21 6=
0x3 = 32
Ox 4 64
0x5 128
O0x6 = 256
O0x7 = reserved
Default value: O0x1
[15:]CH2 _FC The value of this regish@rbice Co
parameter.
0x0 = DMA
Ox1 SRC
0x2 DST
0x3 = ANY
Default value: O0x0
[ 13:]Reserved Reserved
[11]|CH2 _MULT_BLEThe value of this regi scthe2r_ miud tcdod
Consupdaraanmet er .
0x0 = FALSE
O0x1 = TRUE
Default value: O0x0
[10]|]CH2 _FC The value of this regicsth@rbiCeandae
parameter.
O0x0 = FALSE
O0x1 = TRUE
Default value: O0x0
[ 9] |[CH2 SOUR_GA7TThe value of this regi scthe2r siow rcdog
Consupdraanmet er .
HE N
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O0x0 = FALSE
O0x1 = TRUE
Default value: 0x0

[ 8] CH2 DEST_SC|(The value of this regi scthe2r_ dies tcdog
Consupdraanmet er .

0x0 = FALSE
O0x1 = TRUE
Default value: 0x0
[ 7: §Reserved Reserved
[ 5: 3CH2 _STW The value of this regiesh?®rcdnse dCorn
parameter.
O0x0 = NO_HARDCODE
Ox1 = 8
0x2 16
0x3 32
Ox4 = 614
O0x5 = 128
Ox6 = 256
Ox7 = reserved
Default wvalue: 0x0
[2: QCH2 _DTW The value of this regich?2rddnse dCor

parameter.
OXONG_HARDCODE

O0x1 = 8

O0x2 = 16

0x3 32

0x 4 6 4

0x5 128

0x6 256

Ox7 = reserved
Default value: 0xO0
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3.76.88DMA Component Par aHnedfD®As CRIPgPABME 3

Regi ster Of f set R/ WDescription Reset
DMA CMP_PARMNM|DMA_ B®@Ax 3ER DMAComponent Paranf0x0
BitsDescription
31 Reserved Reserved.
[3@B/CH1 _FI FO_DE|IThe value of this regisd¢ttr fiisfoodg
Consupdaraanmet er .
O0x0 = 8
Ox1 = 16
0x2 32
2x3 = 64
O0x4 = 128
Default valwue: O0x1
[27LP|Reserved Reserved.
[18p|CHLIL_ _MAX_MUL]The value of this register is der
Consupgaraanmet er .
Ox0 = 4
Ox1 = 8
0x2 16
0x3 32
Ox 4 64
0x5 128
O0x6 = 256
O0x7 = reserved
Default value: O0x1
[18 ¥ CH1_FC The value of this regishdrcbice Co
parameter.
0x0 = DMA
Ox1 SRC
0x2 DST
0x3 = ANY
Default value: O0x0
[13:]|]Reserved Reserved
11 CH1 MULT _BLIThe value of this regi scthelr_ miud tcdod
Consupdaraanmet er .
0x0 = FALSE
O0x1 = TRUE
Default value: O0x0
1D CH1 LOCK_EN|The wvalwue of this regi stecehrl _ | sadd
Consupdaraanmet er .
O0x0 = FALSE
O0x1 = TRUE
Default value: O0x0
[9] CH1 SOUR_GA]J]The value of this regi scthelr_ sioa rcdog
Consupdraanmet er .
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0x0 = FALSE
O0x1 = TRUE
Default value: O0x0
[8] CH1 DEST_SC/The value of this register is der
DMAH h1l destoseaCemasruad neatnetr .
0x0 = FALSE
O0x1 = TRUE
Default value: 0x0
[7:6] Reserved Reserved
[5:3] CH1_STW The value of this regich&rcdrse dGor
parameter.
O0x0 = NO_HARDCODE
Ox1 = 8
0x2 16
0x3 = 32
Ox 4 64
0x5 128
Ox6 = 256
Ox7 = reserved
Default wvalue: 0x0
[2:0] CH1 _DTW The value of this regich®rddnse dCor
par ameter.
O0x0 = NO_HARDCODE
O0x1 = 8
0x2 = 16
0x3 = 32
0x 4 6 4
O0x5 = 128
Ox6 = 256
Ox7r eeserved
Default value: 0x0
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3.76.89DMA Component Par abme@EAsSCRRgPARMS 2
Regi ster Of f set R/ WDescription Reset
DMA CMP_PARM|DMA_ B®@Ax 3 ER DMA Component Par|0x0
BitsDescription
[ 31]]Reserved Reserved
[ 30:]CHO_FI FO_DERThe wvalue of this redmahér fiifswocd
Consuparaanmet er .
O0x0 = 8
Ox1 = 16
O0x2 = 32
0x3 = 64
O0x4 = 128
Default value: O0x1
[ 27:]Reserved Reserved
[18:|CHO_MAX_MULTThe value of this register is der
dma h0_max _muwlirte_ Liomasruad meatnetr .
Ox0 = 4
Ox1 = 8
O0x2 = 16
0x3 = 32
Ox4 = 64
O0x5 = 128
Ox6 = 256
Ox7 = reserved
Default value: O0x1
[ 15:]CHO_FC The value of t his r dmixshtOecrfoadesn sdi
parameter.
0x0 = DMA
Ox1 = SRC
0x2 = DST
0x3 = ANY
Default value: 0x0
[ 13]]CHO_HC_LLP The value of this register is der
dma h0_haorl & pCopnasrud meatnetr .
O0x0 = FALSE
0x1 TRUE
Default valwue: 0x0
[12]J]CHO_CTL_WB_EThe value of this register is der
d madhhO _ct Ic_owbe_ eCropnasruad meatnetr .
0x0 = FALSE
O0x1 = TRUE
Default value: 0x0
[ 11]|CHO_MULT _BLKThe value ofdetrhivedr éd giosnt ¢ hei s
d madhhO_mul tc obr lek Cepnasrua neatnetr .
0x0 = FALSE
HE N
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O0x1 = TRUE
Default value: 0x0
[ 10]|]CHO _LOCK_EN|The value of this register is der
d madhh O | acok _ee nCopnasrua meatnetr .
0x0 = FALSE
O0x1 = TRUE
Def awll tue: 0xO0
[ 9] CHO SOUR_GATThe value of this r egnadh@r s adsrc ag
Consuparaanmet er .
0x0 = FALSE
O0x1 = TRUE
Default value: 0xO0
[ 8] CHO _DEST_SCAThe value of this r agnasdhheéer de stc ag
Consultant parameter.
O0x0 = FALSE
O0x1 = TRUE
Default value: 0xO0
[ 7: §Reserved Reserved
[ 5: 3CHO_STW The value of this rdngadhtlersdaiwe Ge
parameter.
O0x0 = NO_HARDCODE
Ox1 = 8
O0x2 = 16
O0x3 = 32
Ox4 = 614
Ox5 = 128
O0x6 = 256
Ox7 = reserved
Default value: 0xO0
[2: CHO_DTW The value of this rdengadshtOe cda @e nda
parameter.
Ox0 = NO_HARDCODE
Ox1 = 8
0x2 = 16
0x3 32
Ox4 = 64
O0x5 = 128
Ox6 = 256
Ox7 = reserved
Default value: 0x0
HEE
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3.7690DMA Component Par aHnedD®As CRIPgPARMBE 2

Regi ster Of f set R/ WDescription Reset

DMA_CMP_PARM

DMA _B®XE3C| R

DMA Component

Par|{0x0

BitsDescription
[31P|Reserved Reserved
[11:8] |CH2 _MUT_BK_1The values of these bit fields ar
DMAH_ _CHx MULTI! _8tKe T®épiasrua neatnetr .
[74 |CH1_MUT_BK_T1px0 = NO_HARDCODE
[3:0] CHO_MUT_BK_WOXl CONT_RELOAD
0x?2 RELOAD_CONT
0x3 RELOAD_RELOAD
0x4 CONT_LLP
O0x5 = RELOAD_LLP
Ox6LL=P _CONT
Ox7 = LLP_RELOAD
0x8 = LLP_LLP
Default wvalue: 0x0

3.76.9IDMA Component

Par alme(@ A SCRRgPARMS 1

Regi ster Of f set

R/ W

Description

Reset

DMA_CMP_PARM

DMA_ B®x 3 FR

DMA Component

Par|{0xO0

BitsDescription
[ 31:|Reserved Reserved
[ 11:|CH2 _BLK_MAX_SThe values of these bit fields
DMAH kbl k_maxorsé z@opnasrua meatnetr .
[ 7: 4CH1_BLK_MAX_S0x0 = 3
0x1 7
[ 3: 0 CHO_BLK_MAX_So0ox?2 15
0x3 = 31
0 x 46 3=
O0x5 = 127
0x6 255
0x7 511
0x8 1023
O0x9 = 2047
Oxa = 4095
Default value: O0x38
HE N
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3.7.6.92DMA Component Par aHnedD®As CRIPgPABRME 1
Regi ster Of f set R/ WDescription Reset
DMA CMP_PARMNM|DMA_ B®@Ax3FER DMA Component Par|0x0
BitsDescription
[3BDPD|Reserved Reserved
29 STATI C_ENDLAN|The value of this register is d
DMAHKtatic_ewndcleas ugardaamet er .
0 = FALSE
1 = TRUE
Default wvalue: 0x1
[2 B ADD_ENDCODE_PThe value of this register is d
DMAHadd _endcoaf@empsaulat ant par amet
0 = FALSE
1 = TRUE
Default value: 0x0
[2R2B|NUM_HS | NT The value of this register is d
DMAHhum_hsofabhsul tant parameter.
0x00 = 0
to
0x10 = 16
Default valwue: 0x10
Q2L HDATA_M1_ _WI DT|The value of this register is d
DMAHhdata_mto@®@edshl tant par amet e
O0x0 = 32 bits
Ox1 = 64 bits
Ox2 = 128 bits
0x3 = 256 bits
Default wvalue: 0x0
[2Ab|Reserved Reserved
[LAB/HDATA_S_ WI DTH The value of this register is d
DMAHhdata_so@€edshl tant paramet er
O0x0 = 32 bits
O0x1 = 64 bits
O0x2 = 128 bits
0x3 = 256 bits
Default wvalue: 0x0
21| MAST_NUM_I NT |The value of this register is d
DMAHnast _nom€Censultant parameter
o0oxo0 = 1
to
O0x3 = 4
Default wvalue: 0x0
[1@B] |[CHAN_NUM The value of this register is d
DMAH han cnouwne Copnasrua meatnetr .
Ox0 = 1
HE N
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to
Ox7 = 8
Default value: O0x2
[7:4] Reserved Reserved
[3] MAB_RST The value of this regimdhkrrdts d
cor e Copnasrua neatnetr .
0 = FALSE
1 = TRUE
Default value: O0x0
[2:1] Il O_I NTR The value of this regiisd_eirntirs d
cor e Copnasrudmeatnetr .
0x0 = ALL
O0x1 TYPE
O0x2 = COMBI NED
O0x3 = reserved
Default value: 0x2
[Q] ENDLAN_BI G The value of this register is d
DMAHendl| amo e rys upg a@araanmet er .
0 = FALSE
1 = TRUE
Default wvalue: 0x0
HE N
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3.7693DMA Component Lb@® MRe CiOsvt & D _ L

Regi ster |Of fset R/ W |Description Reset Value
DMA_COM_I|DMA_B&x3 F|R DMA Component 0x0000_0000

BitsDescription
[310]Reserved ‘Reserved

3.769aDMA Component HI §OhMRRe gdGM_elyD _ H

Regi ster [Of fset R/ W | Description Reset Val ue
DMA_COM_I|DMA_B@&x &F|R DMA Component 0x0000_0000O0

BitsiDescription
[310]Reserved Reserved
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38 Gener al Purpose |/ O (GPI O)

3810vervi ew

ThBAN1GExhass QfGetner al Purpose 1 /O pins to
pingpedei ng on the chilpi oesnbdrguantaongedThaes
P1, P2, P31lpikEmasc hi sofi ndheepe&ndent and has the
the pin mode function and dat a. Di fferent
number s.

The I/ O type of each pin can be cemnflilguwruddg

Opednr ain outpudjrect@Qoasi mode. After the ¢
is stay in input mode and eaxcdt spotrd -Mat B
bidirectional mode, each |/ O piHupi sesdqusitmpmpe

110k ~qf3®0OkVvDD is from 1.8 V to 3.6 V.

382Featur es

Four 1/ 0O modes:

A Qualsiidi recti onal mo d e

A Pugphill output

A Opednr ai n output

Al npuntl y with high i mpendence

Quabsiidi rectional TTL/ Schmitt trigger input
I / O pin configured as interrupt source Wwi
I / O pin tumpt arersdlstpul le nbaibdierde cotniloyn ailn 1QuC smi
Enabling the pin interrupt-upunaniconowi | |

Hi gh driver and high sink 1/ 0O mode suppor
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3.83Bl ock Diagram

Qntrol Regesters

R0 3] PO
ntrol Register Qntrol Register < »K >
P1
- < >
ntrol Register P2
2 < »K<>
P3
2 P2 < > K>
<> ntrol Register -
< >«
P3 PS5
Gntrol Register <« »K«—>
P4
@ntrol Register
YVVYVYVYYVYY
Interrupt,
De-bounce ntrol Regi ster > Wdke-up Event
v Det ector

Fig#2x®PI O Controll er Block Diagram
384Basi c Configuration

The GPI O pir ftomdti Bl ®ISWSP_P1, SWFSP_ P2, MFP
SYS P3r 8MgPsters.

385Functional Description

Th @ ADi agirsanm r o dRuicgeBet & n

< VDD
(ANA)Analog Input VDD T

PUEN&EN_L
EN_LS DIEN.
DIEN&EN_LS 50KR

M@—/‘{\T DENGEN 5
| VDD

Level
shift CMOS Schmitt trigger 100KR

PDEN&EN_L .
SYSTEM N ' voph

IOMUX vss
VDD

(OUT&EN_LS)Output

’JIE —4 PMOS vSS

Output
Level Control

EQEN L Shift
OB S > —| NMOS

VSS

A

Fi g3t2@8ADi agram
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3851 nput Mode

SeMODEnPx MODE[ 2n+1:2n]) to 00 as the Px.n
tsitate (high i mpedance) wPtNButPlONEmpPu) Jdal
the status of the corresponding port pins.

3.8.5.2P u sphu | | Out put Mode

SeMODE(hPXx MODE[ 2n+1:2n]) t opWwlll aGu tPxutn rmad de
pin supports digital out put function with
correspon@Pr@WOI[ Nn]) is driven on the pin.

"1 vpbD
4L
Port Pin
L X
Port Latch Data N
\Y4
Fig3#2®usLhul |l Output

3.8530pecthrain Output Mode

SeMODEMnNPXx _MODE[ 2n+1:2n]) to-drmias mPx.en amidn

out put function of 1/ O pin suppoc¢rutps rceemliystse
needed for driving high st aCUTPIxf_ DChUeT [bni]t)
0, the pin drive a | ow output on DOYT pin

(Px_DOUT[nNn]) bit is 1, the pin output drive

Port Pin

Port Latch Data N

Fi g3#3®pebr ain Output
3854Quabidirectional Mo d e

SeMODEMNPx DMEQ 2n+1:2n]) pPonllsasndtiRQeaBRx .omal
the 1 /0 pin supports digital output and i nj
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only wup to hundreds UuUA. B e foorrnee dt hteh ed i cga rtrae
DOUTPx _DOUT[ n]) bit mu s t be set toDQUT 1| f
(Px_DOUT[ n]) bit is O, the pin drive a |
correspoOUWIPrRgDOUT[Nn]) bit is 1, t he qipn st
resistor.
AVDD
”R=50K
Port Pin
* . X
Port Latch Data N
\Y
Fi g3 Buabkiidi rectional I/ O Mode

386GPI O I nterr uppg Rwnrdc tWadkrre

Each @R INO can be set as chip interrupt S
Px _I NMEEM 6] ) PXELNHEBEN( bit PandNTWHABE ( Ther e
types of interrupt condition can be select

trigger, ri sing edge trigger and both risi.
user can enabbeuifapuct i ®9snhgrnal pdevent unexp
which caused -bpumoesel odkhkesderce and sampl
through DEBCLIOSPEBZT)L and OLBRPCOKSBBT(@ registe
The GPI O can al-sp beuthe whep whéapnemodotees

settingupoft rwagkgeer condition is the same as
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37GP1 O Regi ster Map
R reaW: omdiyRéeWobbyh read and write
Register [Offset IR/ WDescription |Reset Val
GPlI O Base Address:
GP_BA = 0x4002_ 0000
PO_MODE GP_BA+0x(R/WPO I /0O Mode Contro/0Ox0000_O(
PO_DI NOFF|GP_BA+0x(R/WPO Digital I nput P/{OXxO0OO0OFC_O0(
PO_DOUT GP_BA+0x(R/WPO Data Output Val|0x0000_O(
PO_DATMSK|GP_BA+0x(R/WPO Data Output Wri|0x0000_ 0
PO _PI N GP_ BA+0x (R PO Pin Value 0x0000 0 (
PO_DBEN GP_BA+0x(R/WPO Deunce Enable C|0Ox0000_O0(
PO_I NTTYPIGP_BA+0x(R/WPO I nterrupt Mode 0x 0000 _ 0(
PO_I NTEN |[GP_BA+0x(R/WPO I nterrupt Enabl|[0x0000_ 0
PO I NTSRC/|GP_ _BA+0x(R/WPO Interrupt Sourc|0Ox0000_0(
P1_ MODE GP_BA+0x(R/WP1 |1 /O Mode Contro0x0000_ O
P1_ DI NOFFGP_BA+0x(R/WP1 DigitabDi 4dalplue ® O0OXO0OO0FF _0(
P1_ DOUT GP_BA+0x(R/WP1 Data Output Val |0x0000_ 0
P1_ DATMSK| GP_BA+0x(R/WP1 Data Output Wri|0x0000_ 0
P1 PI N GP_BA+0x(R P1 Pin Value O0x0000_0C¢(
P1_DBEN GP_BA+0x(R/WP1 -Deunce CEmahbloé 0x0000 _ 0
P1 I NTTYPGP_BA+0x(R/WP1 I nterrupt Mode [0x0000 _ 0
P1 | NTEN |[GP_BA+0x(R/WP1 I nterrupt Enabl|0x0000 _ 0
P1_| NTSRCIGP_BA+0x(R/WP1 Interrupt Sourc|{0Ox0000_O0(
P2 _MODE GP_BA+0x(R/ WP2 | / OCoMotdreo | 0x0000 _ 0
P2 DI NOFF|GP_BA+0x(R/WP2 Digital I nput P/OXOOFF_0(
P2 DOUT GP_BA+0x(R/WP2 Data Output Val |0x0000_ 0
P2 _ DATMSK| GP_BA+0x(R/WP2 Data Output Wri|0x0000_ 0
P2 _PIN GP_BA+0x (R P2 WYalnue 0x0000_ 0(
P2 _ DBEN GP_BA+0x(R/ WP2 -Deunce Enable C|0Ox0000_ 0
P2 I NTTYPIGP_BA+0x(R/WP2 I nterrupt Mode |[0x0000 _ 0
P2 I NTEN |[GP_BA+0x(R/WP2 I nterrupt Enabl|[0x0000 _ 0
P2 I NTSRC/|GP_BA+0x(R/WP2 nterrupt Source |[0Ox0000 _0(
P3_MODE GP_BA+0x(R/WP3 1 /0 Mode Contro/0Ox0000_O0(
P3 DI NOFF|GP_BA+0x(R/ WP3 Digital Il nput P|{OXOO0OFF_0(
P3_DOUT GP_BA+0x(R/WP3 Data Output Val|0x0000_0(
P3 DATMSK| GP_ BA+0x(R/WP3 Data Output Wri|0x0000 _ 0(
P3_PIN GP _BA+0x (R P3 Pin Value 0x0000 _ 0
P3 DBEN GP BA+0x(R/WP3 -Weunce Enable C|0Ox0000 _ 0(
P3_ I NTTYPIGP_BA+0x(R/WP3 I nterrupt Mode 0x 0000 _ 0(
P3 I NTEN |GP_BA+0x(R/WP3 Interrupt Enabl|0x0000_0(
P3 I NTSRC/|GP_ _BA+0x(R/WP3 Interrupt Sourc|0Ox0000_0(
GPI O_DBCT|GP_BA+0x]1R/ WDebounce Cycle Cont0Ox00®M®_ 3
POO_ _PDI O |[GP_BA+0x 1R/ WGPI O PO. 0O Pin Datal0Ox0000 _ 0
P0O1 PDI O |GP_BA+0x1R/WGPI O PO.1 Pin Datal0Ox0000 _ 0
PO2_PDI O |GP_BA+0x1R/ WReserved 0x0000_ 0
HE N
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PO3_PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P04 PDI O |GP_BA+0x1R/WGPI O P0O.4 Pin Dataj/0Ox0000 _0(
PO5_PDI O |GP_BA+0x41R/ WReserved 0x0000 _ 0
PO6 PDI O |GP _BA+0x3R/ WReserved O0x0000 _0C¢(
PO7_PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P10_PDI O |GP_BA+0x1R/WGPI O P1.0 Pin Dataj/0Ox0000 _ 0 (
P11 PDI O |GP_BA+0x1R/WGPI O PDal aPilmput/ O0Ox0000 _ 0 (
P12 PDI O |GP_BA+0x41R/WGPI O P1.2 Pin Datal/0Ox0000 _ 0 (
P13 _PDI O |GP_BA+0x1R/WGPI O P1.3 Pin Dataj/0Ox0000 _ 0 (
P14 PDI O |GP_BA+0x4R/WGPI O P1.4 Pin Datal/0Ox0000 _ 0 (
P15 PDI O |GP_BA+0x7R/WGPI O P1.5 Pin Dataj|/0x0000 _0(
P16_PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P17 _PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P20 PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P21 PDI O |GP_BA+0x41R/WGPI O PDal aPilmput/ O0Ox0000 _ 0 (
P22 PDI O |GP_BA+0xJR/WGPI O P2.2 Pin Dataj/0x0000 _0(
P23 PDI O |GP_BA+0x41R/WGPI O P2.3 Pin Datal/0x0000 _0(
P24 PDI O |GP_BA+0x7R/ WGPI O P2.4 Pin Dataj|/0x0000 _0(
P25 PDI O |GP_BA+0x7R/WGPI O P2.5 Pin Dataj|/0x0000 _0(
P26 PDI O |GP_BA+0x41R/WGPI O P2.6 Pin Datal/0Ox0000 _0(
P27 PDI O |GP_BA+0x1R/ WReserved 0x0000 _ 0
P30_PDI O |GP_BA+0x1R/ WReserved 0x0000_ 0(
P31 PDI O |GP_BA+0xJR/WGPI O P3.1 Pin Datal0Ox0000 _0(
HE N
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388 GPI1 O Register Description

3881 Po0or-56 D/ O Mode Control (Px_MODE)

Regi sterOf f set R/ WDescription Reset Val
PO MODE |GP _BA+0x(R/WPO I/ O Mode Control |[Ox0000 0
P1_MODE |[GP_BA+0x(R/WP1 1 /O Mode Control [0Ox0000_ 0
P2 MODE |[GP_BA+0x(R/WP2 1/ 0O Mode Control [Ox0000 _ 0
P3 MODE |GP_BA+0x(R/WP3 |/ O Mode Control |[Ox0000 _0(
Bits Descriptions
[ 31: 16]Reserve(Reserved.
[ 2n+1: IMODEN Por5 IR id[ N] Mode Control
n=0, 1. . Determine each |/ O mode of Px.n pi

00 = Px.n is in I nput mode.

01 = Px. muild iOuthwsh mode.

10 = Px.ndriasi n nOWppeint mode.

11 = Px.nbiidgineaectQuarsal mo d e .

Not e:

Ma x . n=7 for port O.

Ma x . n=7 for port 1.

Max. n=7 for port 2.

Ma x . n=7 for port 3,

Ma x . n=7 for port 4

Ma x . n=7 for port 5
HE N
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3882 Por-6 Digital |l nput Path Disable Control (P
RegisterOffset R/ WDescription Reset Val
PO DI NOHGP BA+0x(R/ WPO Digital Il nput PatOxO0O0FC _ 0(
P1 DI NOHGP BA+0x(R/ P1 Digital Il nput PatOxXO0O0FF 0(
P2 DI NOHGP BA+0x(R/WP2 Digital Il nput PatOxXO0O0FF 0(
P3 DI NOHGP BA+0x(R/WP3 Digital Il nput PatftOxXO0O0FF 0(
Bits Descriptions
[ 31: 24]Reserve(Reserved.
[n+16] |DI NOFF[IPor-5 Bin[ N] Digital Il nput Path Dis
n=0, 1. Each of these bits is used to cont

pin is disabled.

I f i nput is analog signal, users

current |l eakage.

0 = Px.n digital input path Enabl e

1 = Px.n digital input path Disabl

Not el:

Ma x . n=7 for port O.

Max. n=7 for port 1.

Max. n=7 for port 2.

Ma x . n=7. for port 3

Ma x . n=7 for port 4.

Ma x . n=7 for port 5

Not:e?2

The DI NOFF of P4[7:6], P5[6] need
[ 15: 8] | PDEN[ n] Por-5 Bi n[ N] [Ddwpiattehl ERmuwlbll e Contr ol

Each of these bits is doewmwttho odortd

Px.n pin is enabl ed.

0 = Px.ndoiwmatth | Dipudbl ed.

1 = Px.ndoiwgathl Epablled.

Not e:

The PDEN of P4[7:6], P5[6] need 3V
[ n] PUEN[ Nn] |Por5 B®in[N] Digital Pul I Up Path E
n=0, 1. Each of these bits is used to cont

pin is enabled.

0 = Px.n digital pull up path Disa

1 = Px.nugi gpiatt &l Emwalbll e d .

Not e:

The PDEN of P4[7:6], P5[6] need 3V
HE N
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3883 Por-6 Data Output Value (Px_DOUT)
RegisterOffset R/ WDescription Reset Val
PO DOUT |GP BA+0x(R/ WPO Data Output Valug0Ox0000 0(
P1 DOUT |GP BA+0x(R/WP1 Data Output Valug0Ox0000 0(
P2 DOUT |GP BA+0x(R/ WP2 Data Output Valug0Ox0000 0(
P3 DOUT |GP BA+0x(R/ WP3 Data Output Valug0Ox0000 0(
Bits Descriptions
[ 31: 8] |Reserve{(Reserved.
[ n] DOUT[ n] |Por5 BPi@ytNgut Val ue
n=0, 1. Each of these bits controls the st
Pusphil I  outdpuati,n @puea#dpiudi oec Quawn al m (
0 = Px.n wildl dpiinv ei 4 oavo i ffp ugl ubree all *a|
drain out-piudi oec Quamnal mod e .
1 = Px.n will drive High -poiltheufm
bidirectional mod e .
Not e
Ma x . n=7 for port O0.
Ma x . n=7 for port 1.
Ma x . n=7 for port 2.
Ma x . n=7 for port 3.
Ma x . n=7 for port 4.
Ma x . n=7 for port 5
HE N
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3884 Por-6 Data Output Write Mask (Px_DATMSK)
Regi st erOf f set R/ WDescription Reset Val
PO_DATMSYGP_BA+0x(R/WPO Data Output Writdq0Ox0000_ 0
P1 DATMYGP BA+0x(R/WPData Output Write 0x0000 _ 0
P2 DATMYGP_BA+0x(R/WP2 Data Output WriteOx0000_0(
P3_DATMSYGP_BA+0x(R/WP3 Data Output Writdq0Ox0000_ 0
Bits Descriptions
[ 31: 8] |Reserve(Reserved.
[ n] DATMSK[ qnPor-5PiOn[ N] Data Output Write Mask
n=0, 1. These bits are used to protect the
When the DATMSK (Px_DATMSK[n]) bit
(Px_DOUT[n]) bit is protected.
I f the write signal is masked, wri
0 = Corresp®uxd D@PTMDOWT t( can be upd
1 = Corresponding DOUT (Px_DOUT[ n]
Notf:e This function only protects t
and will not proteckPtxnt hAe®I k@ ribietspon
No 2:e
Ma x . n=7 for port O0.
Ma x . n=7 for port 1.
Ma x . n=7 for port 2.
Ma x . n=7 for port 3.
Max. n=7 for port 4.
Ma x . n=7 for port 5
HE N
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3885Por-6 Bin Value (Px_PIN)
Regi st erOf f set R/ WDescription Reset Val
PO_PI N GP_BA+0x(R PO Yalnue 0Ox0000 _ 0
P1 PI N GP_BA+0x(R P1 Pin Value 0x0000 _ 0
P2 PIN GP_BA+0x(R P2 Pin Value 0x0000 _ 0
P3_PI N GP_BA+0x(R P3 Pin Value O0x0000 _ 0
Bits Descriptions
[ 31: 8] |Reserve(Reserved.
[ n] Pl N[ n] Por-5 Bin[VE] ulRi n
n=0, 1. Each bit of the register reflects
I'f the bit is 1, it indicates the
| ow.
Not e:
Ma x . n=7 for port O.
Max. n=7 for port 1.
Ma x . n=7 for port 2.
Max. n=7 for port 3, =3, n=7 are
Max. n=7 for port 4, =0, .5 are re
Ma x . n=7 for port 5
HE N
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3886 Por-6 Meounce Enable Control (Px _DBEN)
Regi st erOf f set R/ WDescription Reset Val
PO_DBEN |GP_BA+0x(R/WPO -Deunce Enable Conn0Ox0000_ 0
P1 DBEN |GP_ _BA+0x(R/ WP1 -Deunce Enable Confn0Ox0000_0(
P2 DBEN |GP_ _BA+0x(R/ WP2 -Dbeunce Enable Con0Ox0000_0(
P3_DBEN |GP_BA+0x(R/WP3 -Deunce Enable Con0Ox0000_ 0
Bits Descriptions
[ 31: 8] |Reserve(Reserved.
[ n] DBEN[N] |[Por& ®in[ N] | rbpowtn cSi gEmnaalb |Dee Bi t
n=0, 1. The DBEN][ n] bit i boused fonehnhabhef
bit.
I f the input signal pul se wi dt-tho wn
sample cycl e, the input signal tra
trigger the interrupt.
Thebodence clock source iGPIcONDB®@TUY
débounce sample cyclB@lKkSbld (GPIcODN
0O = PBHowmwnde function Disabl ed.
1 = PBoununde function Enabl ed.
The-bdence function is valid only f
I f the interrupt mobdoeu nicse leervaed!| e rhii
No e
I f Px.n pin ido wnh avp&kre oas cRqwairser s
bounce function dWefwar enoeret ¢ roi mgr oRP a
event occurred after syst ebm wake nf
No Re
Ma x . n=7 for port O0.
Max. n=7 for port 1.
Max. n=7 for port 2.
Ma x . n=7 for port 3.
Max. n=7 for port 4.
Max.=7 for port 5
HE N
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3887Por-6 Dnterrupt Mode Control (Px_ I NTTYPE)
Regi st erOf f set R/ WDescription Reset Val
PO_I NTTYGP_BA+0x(R/WPO Interrupt Mode CqOx0000 _ 0O
P1 I NTTYGP_BA+0x(R/WP1 Interrupt Mode C¢(Ox0000 _ 0
P2 I NTTYGP_BA+0x(R/WP2 I nterrupt Mode C¢(Ox0000_0(
P3_ I NTTYGP_BA+0x(R/WP3 I nterrupt Mode CqOx0000 _ 0
Bit Descriptions
[ 31: 8] |Reserve|Reserved.
[ n] TYPE[n] |Por8 Bin[ N[]Levdede D@rt ecti on I nterrup
n=0, 1. TYPE (PX_I NTTYPE[Nn]) bit is used t
trigger or by edge trigger.
I f the interrupt is by edge tr ibpauen
I f the interrupt is by Il evel triggd
clock and generates the interrupt.
0O = Edge trigger interrupt.
1 = Level trigger interrupt.
I f the pin is set as the | evel tri
RHI EN (Px_ I NTEN[n+16])/FLIEN (Px_I
I f both I evels to trigger interrup
occur.
Thebdence function is valid only f
I f the interrupt mobdoeunnicse leervaed!| e rhi
Not e
Ma x n=7 for port O.
Max. n=7 for port 1.
Max. n=7 for port 2.
Max. n=7 for port 3.
Max. n=7 for port 4.
Ma x . n=7 for port 5
HE N
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3888Por-6 Dnterrupt Enable Control (Px _I NTEN)
Regi st erOf f set R/ WDescription Reset Val
PO_I NTENGP_BA+0x(R/WPO Interrupt Enabl e |0x0000_ 0
P1 | NTENGP_BA+0x(R/WP1 Interrupt Enabl e|[0x0000_0(
P2 | NTENGP_BA+0x(R/WP2 I nterrupt Enabl e|[0x0000 _0(
P3_ I NTENGP_BA+0x(R/WP3 I nterCoptrBhabl e |0x0000_ 0
Bits Descriptions
[31: 24]Reserve(Reserved.
[n+16] |RHI EN[ n]Por-5 Bin[N] Rising Edge Or High Le
n=0, 1. | The RHIEN [RPx1BNYENiIit is wused to €
corresponding input Px.n pi-ap BSenhc
When setting the RHIEN (Px_I NTEN[N
I f the interrupt is |level trigger
Px.n pin will generate the interru
I f the interrupt is edge trigger (
Px.n pin will generate the interru
0 = Px.n | evel high or |l ow to high
1 = Px.n | evel high or I ow to high
Not e
Ma x . n=7 for port O0.
Ma x . n=7 for port 1.
Ma x . n=7 for port 2.
Ma x . n=7 for port 3.
Max. n=7 for port 4.
Ma x . n=7 for port 5
[15: 8] |Reserve(Reserved.
[ n] FLI EN[n]Por5 Bin[N] Falling Edge Or Low Le
n=0, 1. The FLIEN [(fP)) I DNDTENiIis used to ena
corresponding input Px.n pi-ap Baehc
When setting the FLIEN (Px_I NTEN[N
I f the interrupt is |level trigger
Px.n pin wild.@l generate the interru
I f the interrupt is edge trigger (
Px.n pin wild.@l generate the interru
0 = Px.n Il evel |l ow or high to | ow
1 = Px.n | evel |l ow or high to | ow
Not e
Max. n=7 for port O.
Max. n=7 for port 1.
Max. n=7 for port 2.
Max. n=7 for port 3.
Max. n=7 for port 4.
Max. n=7 for port 5
HE N
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3889 Por-bl Ot errupt Source Flag (Px_I NTSRC)

Regi st erOf f set R/ WDescription Reset Val
PO_I NTSHGP_BA+0x(R/WPO Interrupt Source|0x0000_O(
P1 I NTSHGP_ _BA+0x(R/WP1 I nterrupt Source|0x0000_0(
P2 I NTSHGP_BA+0x(R/WP2 I nSeuruapt FIl ag 0x0000 _ 0(
P3_|I NTSHGP_BA+0x(R/WP3 Interrupt Source|0x0000_O0(

Bits Descriptions
[ 31: 8] |[Reserve(Reserved.
[ n] I NTSRC[ Por-5 Bi n[ N] I nterrupt Source FIl ag
n=0, 1. | Write Operation:
0 = No action.
1 = Clceoarrr etshpeondi ng pending interr.
Read Operation:
0 = No interrupt at Px.n.
1 = PxXx.n generates an interrupt.
Not e
Ma x . n=7 for port O0.
Ma x . n=7 for port 1.
Ma x . n=7 for port 2.
Ma x . n=7 for port 3.
Ma x . n=7 for port 4.
Ma X . n=7 for port 5
HE N
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38810 nt err-ipun®d®e Cycle Control (GPI O_DBCTL)

RegisterOffset R/ WDescription Reset Val

GPlI O DB(GP BA+0x]1R/ WDebounce Cycle Contr/l0Ox006M0®_ 3

Bits Descriptions

[ 31: 14]Reserved Reserved.

[n+8] Pn_EN PO-P5 GPI Ocemtarbd le

n=0, 1é5 O nfPort is disabl e
1 Pn port is enable
Not e:
n=0 for po
n=1 for p1l
n=2 for p2
n= 3 or p
n = £0r p
n= 5 or p

[ 7: 5] Reserved Reserved.

[ 4] DBCLKSRC|Debounce Counter Clock Source Sel e
0O =bbence count eAHBE |I®Lckk. source is
1 =-bbence counter clock source is
(RCL) .

[ 3: 0] DBCLKSEL|{Debounce Sampling Cycle Selection
0000 = Sample interrupt input once
0001 = Sample interrupt input once
0010 = Sample interrupt input onceé
0011 = Sample interrupt input once
0100 = Sample interrupt input oncg¢g
0101 = Sample interrupt input oncg¢g
0110 = Sample interrupt input once
0111 = Sample interrupt input oncge
1000 = Sample interrupt input oncse
1001 = Sample interrupt input oncsée
1010 = Sample interrupt input oncsée
1011 = Sample interrupt input once€
110@ampl e interrupt input once perf
1101 = Sample interrupt input once€
1110 = Sample interrupt input once
1111 = Sample interrupt input once

HE N
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3.88.11GPI1 O Pata I nput/ OQutput (Pxn_PDI O)
Register Of f set R/ WDescription Reset Val
POO PDIO |GP BA+0x41R/WGPI O P0O.0O0O Pin Data|0Ox0000_0(
PO1 PDIO |GP BA+0x41R/WGPI O P0O.1 Pin Data|0Ox0000_0(
P02 PDIO |GP BA+0x41R/ WReserved 0x0000_0f
P03 PDIO |GP BA+0x4R/ WReserved 0x0000 0f¢(
P04 PDIO |GP BA+0x41R/WGPI O P0.4 Pin Data|0Ox0000 _0(
PO5 PDIO |GP BA+0x4R/ WReserved 0x0000 0f¢(
PO6 PDIO |GP BA+0x4R/ WReserved 0x0000 0f¢(
PO7 PDIO |GP BA+0x41R/ WReserved 0x0000_0f
P10 PDIO |GP BA+0x41R/WGPI O P1.0 Pin Data|0Ox0000 _0(
P11 PDI O |GP BA+0xJ4R/WGPI O P1.1 Pin Datal/0Ox0000 0(
P12 PDIO |GP BA+0xJ4R/WGPI O P1.2 Pin Datal/0Ox0000 0(
P13 PDIO |GP BA+0xJ4R/WGPI O P1.3 Pin Datal/0Ox0000 0(
P14 PDIO |GP BA+0xJ4R/WGPI O P1.4 Pin Datal/0Ox0000 0(
P15 PDIO |GP BA+0xJ4R/WGPI O P1.5 Pin Datal/0x0000 0(
P16 PDI O |GP BA+0x1R/ WReserved 0x0000 _0f
P17 PDI O |GP BA+0x1R/ WReserved 0x0000 _0f
P20 PDI O |GP BA+0x1R/ WReserved 0x0000 _0f
P21 PDIO |GP BA+0xJ4R/WGPI O P2.1 Pin Datal/0Ox0000 0(
P22 PDIO |GP BA+0xJ4R/WGPI O P2.2 Pin Datal/0Ox0000 0(
P23 PDIO |GP BA+0xJ4R/WGPI O P2.3 Pin Datal/0x0000 0(
P24 PDI O |GP BA+0x4R/WGPI O P2.4 Pin Datal/0Ox0000 0(
P25 PDIO |GP BA+0xJ4R/WGPI O P2.5 Pin Datal/0Ox0000 0(
P26 PDIO |GP BA+0xJR/WGPIRR2. 6 Pin Data 1 10x0000 0(¢(
P27 PDI O |GP BA+0x1R/ WReserved 0x0000 _0f
P30 PDI O |GP BA+0x1R/ WReserved 0x0000 _0f
P31 PDIO |GP BA+0xJR/WGPI O P3.1 Pin Datal/0Ox0000 0(
Bits Descriptions
[31: 1] |Reserve(Reserved
[ 0] PDI O GPI O Px. N Pin Data I nput/ Output

Writing this bit can control one G

0 = Corresponding GPI O pin set to

1 = Corresponding GPI O pin set to

Read this register to get GPI O pin

For exampl e, writing POO_PDI O wil

(PO_DOUT[O0]), reading POO_PDI O wil

Not:elThe writing operation ewbATMS

(Px_DATMSK[ n])

No 2:e

Max. n=7 for port O.

Max. n=7 for port 1.

Max. n=7 for port 2.

Max. n=7 for port 3.

Max. n=7 for port 4.

Ma x . n=7 for port 5
HE N
PANIx®r User Mabhual V1. Pagee28f542




[

)

PANCHIP PANIxG®#ri es BLE SoC T
39 Universal Seri al Bus( USB)

391 Overview
The USB device controll efspieedddfap aMibiplsha. wi
392 Features

Conforms to 1.1 and 2.0 revision of the
Support 4 endpoints (include endpoint 0)
EPO FI FO: 32Bytes

BULK Tr anBRlc/ta2/onsl N FEHPFIO:2 /634 BWTt eFsl FO: 64
| SOCHRONOUS TE®2asacBi 6 Ns FFEPQ@/ 2138 OByt &¢ F

Bytes
Seri al I nterface Engine
Supports full speed devices

NRZI decoding/ encoding

Bit stuffing/stripping

32bytes CRC checking/ generation

Onchi puput ¢ésUSBE®( IgO)@&KBDM( 1§ P k

Support plug in interrupt and plug out i
Data toggle synchronization mechanism
Suspend and resume power management func
the USB specification

Replace the internal DMA controller of U
The number of data received and transmit
data bit width of DMA controll er
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393 Bl ock Diagram

USB

» DMA Requests

Endpoint Control

Y

——» Interrupts

CPU K > AHB Interface
Interface

A

Y
Y

RAM
<:> SIE Controller [

I

RAM

A

3.94

3.94.1

3.9.4.2

Fi g3#32SB Bl ock Diagram
Functional Description

Support BULK/ I SOCHRONOUS transactions

This USB complies with the usb2.0 full _spc¢

transmissi on.
USB DMA Operation

SOFTWARE DAM ®RET/ RX ENDPOI NTS
For operation in DMAt RENME@DE@E, maA rCGUgT aenndd puosi en t

programmed as foll ows:
The relevant i nter i ERtINEReagbilset ebri ts hionu ltdh ek
The CLR_AUTOOCOMAEN( DB®BYT armddMARODEDA4) bit of
appropriate OUT_EPx_ _CSR2 register shoul d
Set EP_I NDEX and OUT_MAX_PKT.

When a packet has been received by USB, it
then program the DMA controller as foll ows
DMACNTL : PHEH®O0) DERECTI ON( DMA) REMODE (DD2) =

OENDPOI NDT7T P4
The DMA controll er wishl pthaend teq@quadsterbuden

wi || i nterrupt the processor when it has ¢
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t he OUT_PKT_PREP bit. When t he dat a rece

OUT_MAX_ PKT, it is necessary to manually s

SOFTWARE DAM RBEGTX ENDPOI NTS

For operation in shMAt WaEEMODE@BMaar eyl endpabaet

programmed as foll ows
The relevant i nt B EGNT _EReagbilset ebri ts hionu Itdh ek
The | N_DMA_EN(D4) and SET_IN_PKT_PREP(
| N EPx_ _CSR2 register should be set to O
Set EP_I NDEX and | N_MAX_PKT.

When the FIFO becomes available in USB,
processor should then program the DMA cont
ADDR : Memory addr.ess of packet to send

COUNT : Size of packet to be sent
DMACNTL :_ ®PEH®O0O) = 1, DI REMAL.GCEMQODE()DZ2Z) 13

OENDPOI NDT D4
The DMA controller wishlil ptlaend tequedsderbudhen

It wi || interrupt the processor when it ha
| N_PKT_PREP/ OUT_PKT_PREP bit.When trheeacthat
I N_. MAX_ PKT, | M eRrKIST_ RREMe .manually set to

HARDWARE DMA FRHEJQA/ RX ENDPOI NTS

For operation in hBMAAWENM®ODEmMmwi t Bgaa@dTusad

DMA Controller should be programmed as f ol
DMACNTDI RECTI| ONDMAL)RHEMODED?2) =1, ENDFQIL NT(
Th@UT/ I N endpoint should be programmed
The relevant inter d ERLINEReagbilset ebri ts hionu [tdh ek
The CLR_AUTOOMAEN( DBYT a DMAMODEDD) ts of t
appropriate OUT_EPx_ _CSR2 register shoul d

Il n general, the amount of data received
OUT_MAX_PKT. When the | ast packet receiyv
mul tiple of OUT_MAX_PKT, i DMAEN( DB @ Cc easrs

OUTDMAMODED4) to O in advance, which bec:

use the CPU to transport the received da
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For |1 SO DMA transfer, it is required to

When a packet is received by the USB, the
transfer the packet to memorQUT ThhkT URSHE Rvinl
t he apprUTprBRstRel /| OBPAMXS R 1 register. Thi s pr
automatically unti/l the USB receives a O0st
size for the endpoint) signifying the end
transferred by: tihnes tDevBAd ctome rbw3 Bsewri .| | T h en tperror
can thenUT eBYTE UMD CNTgi sters toosherthpas
and either unload it manually or reprogram
The DMA controller ADDR register will have
so the processor can compare the current v
buffer to determine the size of the transf
Not e: | f the size of the transfer exceeds

unl oading the FIFO and interrupt the proce

HARDWARE DMA REG : I N/ TX ENDPOI NTS

For operation in hBMA wWREMQ DEmMavirterq aandN wEsnd

DMA controller should be programmed as f ol
DMACNTIDI:RECTI| ONOMAL )REMODED?2) =1, ENDFOQIL NT(
The I N / OUT endpoint should be programme

The relevant int il ERUT _ERadil £t dr ts h oult d el
t hat any errors will cause an interrupt
The | N_DMA_ENSED4) N amkdT _PREP( D7) bits 0

| N EPx_ _CSR2/ OUT_EPx_CSR2 register should

When the data sent by the slave deesisnobD

be manually set to 1.
When the FIFO becomes available in the USE
ship and transfer a packet to t he FI FC
| N_PKT /PRREPPKT HPIREEPi n t h& &pOSrRolp' r_i BBBGS R 1L
register. This process will continue unti/l
The DMA controller wild@l then interrupt the
than the maxi mum packetN_sPiKZe/PREMPP K h dPiRIEhRI p
will not have been set. ISNh_RKTe /GRRTEORPKS s PIRE$ h «
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to allow the |l ast 6short packetdéd to be sen
packet size, the piddNcEPKIFJo/PFPREIPKT dPIRER Inl osre
to send a null packet signifying the end o
3943 Support plug in/out interrupt

EnabS®M pwp lresistor (ANA_MI SC[ 28] =UBB Whe
DROUSBEM} ={ 1, 0} wi LUGgER®&reartreupat F or more th

USB_|L RUEBDRUSBEM} ={1, 0}, i tUSE ains g lhalgYRt ch ei
DROUSBEOM} ={1, 1} e Xlcle@ dISRMQt ms r upt wi || be gen
UsSB_LRYsEBPRSBM}={1,1}, it means USB is plu
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395 USB Regi ster Map
R:xr ead Wowrl iyt, eR/oMiby h read and write
RegistéOffset ‘R/WDescription Reset N
USB Base USBd BéAs s :
FADDR USB_ _BA+0x R/ WFunction address regis|0x00
P OWE R USB_BA+0x R/ WPower management regis|0x00
| t tE iisnttelE f i
| NTRI NJUSB_BA+0xR ; g errup nrdepgoi i sntteE A df pobri 0x00
I NTRI N22USB_BA+0x R reserved 0x00
I NTROUTUSB_ _BA+0x R I nterrupt registed3 for|{0x00
I NTROUTUSB_BA+0xR reserved 0x00
I NTRUSBUSB_ BA+0Xx R I nterrupt register for|{0x00
I NTRI NJUSB_BA+0Xx R/ WInterrupt enable regis|0OxXxFF
I NTRI N2 USB_BA+0Xx R/ Wreserved Ox FF
I NTROUTUSB_BA+0Xx R/ WIlnterrupt enable regis|0OxFE
I NTROUTUSB_BA+0x R/ Wreserved Ox FF
I NTRUSBUSB_ _BA+0Xx R/ WIlnterrupt enable regis|{0x06
FRAME1l [USB_BA+0X R/ WFrame number bits 0 t 0x0000 |
FRAME2 |[USB_BA+0x R Frame number bits 8 t 0 x 0 0 0000
| NDEX |USB_BA+0x R/ w Ndex register for sel, 1500
- control registers 7
| NMAXP |USB_BA+0x R/ W Maximum packet size fol, ,q4q
- set to sel eotnlBndpoi nt 7
CSRO Control Status reg|§te
set to select Endpoint
USB_BA+Ox Control Status regi st ¢
| NCSR1 R/ W ) i g 0x0000
register set ti8 select 7
| NCSR2 |USB_BA+0x R/ WCONErol Status registe, ;440
- register set tigomsley)ct 7
OUTMAXHUSB BA+OXR/\/\MaX!mum packe:c stze fOXOOOO
- register set tidomsley)ct 7
oUTCsrR1USB_BA+ox R/ WCONErol Status registe, ,,pp
- register set ti8omley)ct i
| .
OUTCSR2USB _BA+0xR/wWCONtrol Status registe, ;449
- register set ti8omley)ct 7
N f i
COUNTO R/ w Number of received byti, ;400
regi ster set to select 7
USB_BA+Ox Number of bytes in OUT
OUT COUN oY ] 0x0000
(I'ndex register §8t to 7
OUTCOUNUSB_BA+0xR |Number of ‘bytes in OUTH, 4, 0a000
- (I'ndex register §ednlty 7
FI FOX USB _BA+0Xx R/ WFI FOs for Bndpoints 0 0x 0000 |
I NTR USB_BA+0X R/ WPending interrupts reg|l0x0000 |
CNTL USB_BA+0Xx R/ WDMA Control register 0x0000 |
ADDR USB_BA+0x R/ WDMA AHB Memory Address|0x0000 |
HE N
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|coUNT JusB_BA+0xXR/WDMA Byte Count registel0x0000 |
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396 USB Regi ster Description

3.96.1 FADDR

Regi sterOf f set R/ WDescription Re s\eatl ue

FADDR USB_BA+0)yR/ WFunction address re¢0x00

Bits Descriptions

[ 7] UPDATE Set when FADDR is written. Cleared

of t het rcaumrgfeert) .
[ 6: 0] FUNC ADIThe f uvandcdtrieossns

3.96.2 POWER

Regi st erOf f set R/ WDescription Reset Val
P OWER USB_BA+0)yR/ WPower management re¢0x00
Bits Descriptions
[ 7] I SO UPD/{When set byUSBhiel ICPWaitthef or an SOF
i s bedtore sending the packet. I f a
then a zerpadlketgtwi Idlatlae sent. Th
performing | sochronous transfers.
[ 6: 4] Reserve(Reserved.
[ 3] RESET This read whillye bRas dts ssiegnal i ng i s
[ 2] RESUME Set by the CPU to generate Resume ¢
The CPU should clear this bit afte
signaling.
1] SUSPEND|Set by the USB when Suspend mode i
MODE interruptr segisstdér, Resume bit of t
[0] ENABLE Set by the CPU to enable entry in
SUSPEND|received on the bus.
HE N
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39631 NTRI N1

Regi st erOf f set R/ WDescription Reset Val
I nterrupt register
End i Bt 1t

I NTRI N1 {USB_BA+03R nepol S. 9 0x00
NotAd | active interr
this register is rej{

Bits Descriptions

[ 7: 4] Reserve(Reserved

[ 3] EP3 I N Endpoint 3 interrupt.

[ 2] EP2 I N Endpoint 2 interrupt.

[ 1] EP1 I N Endpoint 1 interrupt.

[ 0] EPO Endpoint O interrupt.

39641 NTRA N

Regi st eOf f set R/ W/ Description Reset Val

| NTRI N2 |USB_BA+0xR Reserved 0x00

Bits Descriptions

[ O Reserve\Reserved

39651 NTROUT1

Regi st efnOf f set R/ W/ Description Reset Val
I nterrupt registed.

I NTROUT]JUSB_BA+0xXxR Notcll:l active integ0Ox00
when this register

Bits Descriptions

[ 7: 4] Reserve|Reserved

[ 3] EP3 OUT En@dpotatrupt.
[ 2] EP2 OUT En@potetrupt.
[ 1] EP1 OUT Endpotetrupt.
[ 0] Reserve|Reserved

HE N
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39661 NTARUT 2
Regi st eOf f set R/ W/ Description Reset Val
I NTORJZ USB_BA+0x R Reserved 0x00
Bits Descriptions
[ O Reserve“Reserved
39671 NTRUSB
Regi st erOf fset R/ WDescription Reset Val
I NTRUSB |USB_BA+0>R I nterrupt register f0x00
Bits Descriptions
[ 7] DP D+ status
[ 6] DM D-st at us
[ 5] Reserve(Reserved
[ 4] PUPI F Plug in or plug out interrupt happ
[ 3] SOF Set at the start of each fr ame.
[ 2] RESET Set whesn gheasleithg i s detected on t he
[ 1] RESUME Set when Resume signalingUBBS8 sdadtne
mode.
[ 0] SUSPEND|Set when Suspend signaling is dete
39681 NTRI N1E
Regi st erOf f set R/ WDescription Reset Val
I nterrupt enabl e . rd
I NTRI N1HUSB BA+O>R/Wreset’ the bl.ts C_CJrrOXFF
- the I N endpoints in
to 1, while the rem
Bits Descriptions
[ 7: 4] Reserve|(Reserved
[ 3] EP3 I N En@dpot ed malpite.
[ 2] EP2 I N En®pot ed malpite.
[ 1] EP1 I N Endpot ed nmalpite.
[ 0] EPO I N Endpoi ndn dbilitn.t er rupt
HE N
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3969 INTRI N2E

Regi st eOf f set R/ W/ Description Re s\eatl ue

| NTRI N2 USB_BA+0x R/ WReserved Ox FF

Bits Descriptions

[ O Reserve“Reserved

3.96.100l NTROUT1E

Regi st erOf fset R/ WDescription Reset Val
I nterrupt enabl .eOmenq
t h oir t di t

| NTROUT1USB_BA+0 R/ W, & corirEsponding Lo, rg
included in the des
remaining bits are ¢

Bits Descriptions

[ 7: 4] Reserve(Reserved

[ 3] EP3 OUT En®@pnot admalpite.

[ 2] EP2 OUT En@pot edmalpite.

[ 1] EP1 OUT Endpot admalpite.

[ 0] Reserve(Reserved

396.11IINTRUTDE

Regi st efnOf f set R/ W/ Description Reset Val

I NTROUTJIUSB BA+0x R/ W reserved Ox FF

Bits Descriptions

[ O: Reserve“Reserved

3.96.12l NTRUSBE

Regi st erOf fset R/ WDescription Reset Val

I NTRUSBHUSB_ _BA+0yR/ Wl nterrupt enable re¢0x06

Bits Descriptions

[ 7: 5] Reserve(Reserved.

[ 4] PUPI F Plug in or plug out interrupt enab

[ 3] SOF Sof i retnerbrl tep t

[ 2] RESET Re sientt e m allpit e .

HE N
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[ 1] RESUME Resume iemtabbil tupt
SUSPEND|Suspend einmtbd rer. up't

3.96.13F RAME 1

Regi st erOf f set R/ WDescription Reset Val

FRAME1 USB_BA+0))R Frame number regist¢Ox00

Bits Descriptions

[ 7: 0] FRAME1 ‘LowebitSs of the |l ast received fr ame

3.9.6.14F RAME 2

Regi st erOf fset R/ WDescription Reset Val

FRAME?2 USB BA+0yR Frame number registqgOx00

Bits Descriptions

[ 7: 3] Reserve|Reserved

[ 2: 0] FRAME?2 Upper 3 bits of the. | ast received

3.9.6.151 NDE X

Regi st erOf f set R/ WDescription Reset Val

I NDE X USB_BA+0yR/ WChod&s@ i nt s 0x00

Bits Descriptions

[ 7: 4] Reserve|Reserved

[ 3: 0] INDE X I ndex-bi ¢ aedgi ster that determines
accessed. Each I' N endpoint and ead
control/status registers. Only one
control/status registers appear 1in
an en@dpobntrol/status registers, t
I ndex register to ensure that the ¢
ma p .

HE N
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3.9.6.161 NMAXP

Regi st erOf f set R/ WDescription Reset Val
I NMAXP USB_BAHO)YR/ WMaxi mum SRaekKdtransac|{0x00

Bits Descriptions

[ 7: 0] I NMAXP | nMaixsP amnt 8regi ster that holds the
through tdel euredeniMyamdpogsi mf 8 byt
shoul d bé€ bleecsasu steh ama x8 AT Fer esiize 4drs

for each I N endpoint (except Endpo
3.9.6.17CS R
Regi st erOf fset R/ WDescription Reset Val
CS® USB_BAH0yR/ WCSRO Meitanrégister 1, ,,
- and status bits for

Bits | Descriptions

[7] ServicedSetR/ Whe CPU writes a 1 to this bi
automatically.

[6] ServicedOut R/ W. The CPU writes a 1 to this
automatically.

[5] SendSt al l R/ Whe CPU writetoat dr mionatthei st hbei t
STALL hamwddhakbee transmitted and
automatically.

[4] SetupEnd This bit wildl be set when a cont
been set. An interrupt wil!l be ge¢
bit is cleared by the CPU writing

[3] Dat aEnd The CPU sets this bit:

1. When setting I nPktRdy for the
2. When clearing OutPktRdy after
3. When setting I nPktRdy for a ze
I't is cleared automatically.

[2] Sent St al | R/ CLEAR. This BITALLshards wahlkee ias
should clear this bit.

[1] I nPkt Rdy R/W. The CPU sets this bit after
automatically when the data pack
generatebi whes theared. It is cl ¢

[0] Out Pkt Rdy R. This bit is set when a data pa
when this bit is set. The CPU cl
bit.
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3.9.6.18COUNTO

Regi st erOf f set R/ WDescription Reset Val
COUNTO |Use BAw#oj R |/ Mdicates the numbej, .
- in the Endpoint 0 FI

Bits Descriptions
[7:0] |counto |EndPoint0 OUT Count.

3.9.6.19 NC&R

Regi st erOf f set R/ WDescription Reset Val
Il nCSR1 tbs t ame@i st e
contr ol and status

I NCSR1 USB_BA+0>»R curr-seategted I|IThheerd Ox0O0
Il nCSR1 regi ster for
including Endpoint

Bits Descriptions

[ 7] Reserved Reserved
[6] Cl rDataTo|R/ Whe CPU writes a 1 to this bit
[5] Sent Stall|R/ CLERIRI.s bit is set when a STALL

flushed and itdhecllamd@ke Rdysdeé tbel ow)
by reading

[4] SendStal l|R/ W The CPU writes a 1 to this bi
The CPU clears this bit to termingia
I'N endpoimodés in | SO

[3] FIl ushFIl FO R/ W. cSelafri ng. The CPU writes a 1 t
transmitted from the endpoint | NFI
bit (below) is cleared. Note: I f ot
t o btewiscet t o compl etely clear the

[2] Under Run |R/ CLEIARR.1 SO mode, this bdataspaecke
receiving amnheNInh®keémRdwi bht not s
bit is set whem eas pNoANKs ei st or eatnu rlnNe dt
thibybireading

[1] FI FONot EmThis bittherseei swhéenl east 1 packet

[Q] I nPkt Rdy |[The CPU sets this bit after l oadi
automatically when a data packet
(i f enabled) when the bit is clear

HE N
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3.9.6.200 NCSR2

Regi st erOf f set R/ WDescription Reset Val
Il nCSR2 ths t ame@i st e
urther control bit

NCSR2 register for
ncluding Endpoint

f

I NCSR2 USB_BA+0)yR/ Wcurrsetéegted I N endpgOx00
I
i

Bits Descriptions

[ 7] Aut oSet I f the CPU sets this bit then I nP
maxi mumspaekéwval ue in I nMaxP) 1is
|l ess than pgédiekiemraexiineum oaded, t hen
manual ly

[ 6] I SO The CPU sets this bit to enabl e t
clears it to enable the I N endpoi

[ 5] Mo d e The CPUbsigt & ot eihnsabl e the endpoint
the endpoint direction as OUT. Val
for both I N and OUT transactions.

[ 4] Reserved Reserved

[ 3] FrcDataTo¢(The CPU sets this bit to force th
packet to be cleared from the FIF
This can be used by interrupt I N
f eedbac k ofnoorusi seoncdhpoi nt s.

[2: 0]|Reserved Reserved

3.9.6.210U T M X

Regi ster|Of fset R/ WDescription Reset Val
Maxi mum Packetf 8rze)
+
OUT MXP USB_ BAL+30 RlWEndPointl/Z/S 0x00

Bits Descriptions

[ 7: 0] |OUT MXP Out MasP-ant 8regi ster that holds th
through tBel eutredntOlUYi ne nudnpiotisn(it e X p
EndPoint0O0). The value of Out MaxP s
i sA64

HE N
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3.9.6.220UT CSR1

Regi ster|Of fset R/ WDescription Reset Val

OUTCSR1 |USB BAwo|R w|' ! Provides control , .,

through tdel eureendl

Bits Descriptions

[ 7] ClrDataTdqThe CPU writes a dndpoithmi sdbhti & tog

[ 6] Sent St al |R/ CLEAR. This bit is set when a ST
clear this bit.

[ 5] SendStalllR/W. The CPU writes a 1 to this bi
this bit to terminate the stall cq
is in I SO mode.

[ 4] FlushFI F(The CPU writes a 1 to this bit to
OUT FN&De: I f the FIFO contains tw
twice to compl EI©Gteliys cclleeaarr etdh eaut om

[ 3] DataErrornfnR. This bit isisetsewheéeri OhtPldtaRsy
error . it is cleared when Out Pkt Rd

[ 2] Over Run R/ CLEAR. This bit is set if an OUT
The CPU should clear this bit. The

[ 1] FI FOFul | R. This bit is set when no more p
cleared automatically.

[ 0] Out Pkt RdYyR/ CLEAR. This bit is set when a dg¢
clear this bit when the packet has
is generated when the bit is set.

3.9.6.230UTCSR2

Regi ster|Of fset R/ WDescription Reset Val
Out CSR2 -hist ameg8 st e
OUTCSR2 USB_BAI60|R W|(further comtamdf ebrist [ 0Ox 00
curr-seategted OUT enq

Bits Descriptions

[7 AutoCl ear|l f the CPU sets this bit then the
a pacwettMam¥Pes has been unl oaded f
of |l ess thapadkhet maxienuamre unl oad
cleared manually.

[6] I SO The CPU sets this bit to enable t
cl earesnaibtl et &8 he OUT endpoint for b

[5] DMAEnab The CPU sets this bit to enabl e t}h

[4] DMAMode Two modes of DMA operation are su
request I ®rrgedchaeirmeadcddpackets, toget
and DMA Mode 1 rienguwehsitc h( bau tDMA i nt ¢
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packets of size Out MaxP byt ®MAandg
for OUT packets of any otstedrecdi DeV
and clears this bit to select DMA
[ 3: 0]|Reserved Reserved

3.9.6.240UT COUNT1

Regi st erOf f set R/ WDescription Reset Val
OUTCOUNTUSB_BA+0 R Endpoint ©OUdwe&rouhtbi|j0x00

Bits Descriptions

[ 7: 0] |OUTCOUNT1Out Coursbltiosndayd regi ster that hol d
received data bytesasisocti aé eplaokelhe
OUT endpoint. The value returned i

3.9.6.250UT COUNT

Regi ster Of f set R/ WDescription Reset Val
OUTCOUNT2 |[USB_BAL+|R Endpoint OWlplp eroudtb| 0 x00

Bits Descriptions

[7:]3 Reserved Reserved
[ 2: O] |OUTCOUNT2|Out Countb?2tiosndayd3 egi ster that hol d
received data byteassonctheepdawkelhe

OUT endpoint. The value returned i
3.9.6.26F | KO
Regi st erOf f set R/ WDescription Reset Val
Fl1 FOXx USB_BAR#00 3 R/ W 0x00

Fl O Descriptions

FI FO3|FI FO3 for EndPoint3. Address: USB_BA+0x2C,
FI FO2 |FI FO2 for EndPoint2. Address: USB_BA+0x28,
FI'FO1|FI FO1 for EndPointl. Address: USB_BA+0x24,
FI FOO|FI FOO for EndP®8BnBA+0A20dyreSBZE: 64byte
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3.9.6.271 NTR
Regi st erfOf f set R/ WDescription Reset Val
I NTR USB_BARH00Dy R WIUSB DMA channel intq0x00

Bits Descriptions

[ 31: 1|ReservelReserved

[ 0] I NTR When USB DMA transiamet §ioi shedei W&Bd
3.9.6.28CNTL

Regi st erOf f set R/ WDescription Reset Val
CNTIL USB_BARH0OMYR W|USB DMA control regiOx00
Bits Descriptions

15 Bus erronlf a bus error occurs while théaeDHK

the DMA controll er wihlel DiIMAmeé d iaats € le
processor with the Bus Err dNrot((eD1H5)
controll er does not support split
[ 14: 8] Max packgMax packect size in unit of 8 byte
or OUT MAXP.

[ 7: 4] |Endpoint [Choose which EndPoint to transmit

[ 3] I nterruptEnable interrupt in register | NTR
[ 2] Dma_mode |0O: Dma_modeO
l1:dma_model
[ 1] Direction0O: wiurtteendpoint
1: 4 &aeéndpoint
[ 0] Enabl e DNEnable DMA transfer.

3.9.6.29ADDR

Regi st erfOf fset R/ WDescription Reset Val
ADDR1 USB_ BARHOWBYR W/ Endpoint ©OUpipe&€rounhtbij0x00

Bits Descriptions

[ 31: OlAHB Memory |[Memory address of-EpdRa&ient xoxsthd
Memory address of flouf-©OdJdTPbdns K ¢ K
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Regi ster

Of f set

R/ W

Description

Reset Val

COUNT1

US B _ B A2+000

R/ W

DMABY t e

Count

0x00

Bits Descriptions

[ 31: ODMA Byte cc

Si ze

Ma X i

of pabkeEntdPobatgsértl/ 2/ 3)
buffer

mum size of

dat a
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33100 Enhanced PWM Generator (PWM)

3.1010vervi ew

ThRBAN1GEXx i es hahsPamM i dfto tilngwi n P WMOmMmEIWMAs and
PWMR which is specially desi gnekad®Phku nmott or
supports eight PWM generators whi ch, cfarnonbe
CHO to CH7 (CH as an abbreviationafsorf owulhe
comp !l e noeunttpaarityr s , ( CHO, CH1) , (CH2, CH3) , (
four progrdammaeblgenktead ors, outpadgr §puf CBHON
(CH2, CH3), (CH4, CH5)and (CH6, CH7).
Every compl ementary-bPWMppaiscal ehardhene 8
providing five divided frequencies (1, 1/ 2
has independemtuntier for PWhlipeciompacaent PN
duty control. The eight PWM generators pr
which are set by hardware when the corresp
period and duty. Each PWM intelrg ulpitt soamcH
PWM interrupt. The PWM edeonaedr artoodres two rokust piunt
continuously.

To prevent PWM driving outpulhi tpimemwiad dow
and-bl6 comparator are i mplemented with d
counter/ comparator buffer registethds, dolwa |
counter/ comparator at the end of current p
PWM output s.

Besi des PWM, Mot or controlling also need
control mot or more precisely, we provide
al so Timer and ADC, by doing so, I t acsaen s

especially in BLDC.

3.102Featur es

Suppert BWM easkhtWVMhas 8 chaindhed sa twiad da W
Eight indlepenBWiMtdd6y control uni ts with
Eight 1 ndepend€&€mtd0, POMloutCpH2t s CHAH,d CHIZ,

=)}

=)}

Four compl ementary PWM pairs, with each
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ot her and capabl et iofe pirio(g@Hadmima@®H le) ,d e(a@H:
(CH4, CH5)CHMd (CH6,

A Four synchronous PWM paiphais(eGHOt,h GHlc)h, p(
CH3), (CH4, CH5)and (CH6, CH7)

Group co@H2 ol CH4tand CHG6 are synchroni ze

are synchronized with CHI1

Autreel oad mode PWM

Up t-lmi 1 6resol uti on
Suppor-abigdga, i gemrtderandalpiregced emacceat er
Supports asymmetr i c -aAWM ngeedn earnada ipir gercie ik eonec
Supports cent eal ilgonaedd nagn dianpiraeacretdseerma ket e r
Programmahblme deasdkrti on between compl emen
Each pin of CHO to CH7 has independent p
The PWM signals bef ordeefpionleadr iitny tchoen tvrioelw
PWM ports is active high or active | ow a
Supports mask aligned function

Supports independently rising CMP matchi
(in @dntgemmred type), PERI OD matching to tr
Ti mer comparing matching event trigger P
Provides interrupt accumulation function

Support work at deepsleep mode with 32K
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Trapezoidal Commutation System Architecture

@ -
@

PAN107x

UART | Timer Isolation
Circuit

CPOG—

CH[0] >
CHI1]

I »{ nINTO CHIZ]
Push CHI3]
i PO S
CH[5]

e CHI6]
CH[7]

llﬁ ﬁ
YVVVYVYVYYVYY

3-Phase Inverter
(IPM, MOSFET, IGBT

AIN[6]

AIN[O]
ADC AIN[1] ®

AIN[2]

AIN[3] L d
AIN[4]
AIN[5]
A

1
a)

i

Optionl Option2

Fi g3 &pplication Circuit Diagram
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3.10.3Bl ock Diagram
CLK PWMO_CHO1 SIGNAL
NRST PWMO_CHO1 Mg CHs S, Output  |Pwho RDATA
ECK[2:0] Function |— PWMO_CH67 SIGNA] MUX
PWMO0_CH23
Function |
Mask PWMO Output
1] Register Control MUX
D  E—
o Decoder|
PWMO_CH45
Function |
PWMo_cHo_INT(—| Accumulation
Interrupt
PWMO_CH67 PWMOQ_CHO1_INT PWMO_CH1_INT
Function PWMO_CH23 INT PWMO_INT
PWMO_CH45 INT — =
D\I\Il\ll.’]i{“l-lk 7I NT ‘
Fi g3 2WNBI ock Diagram
Fig&3shows the architecture of PWMO in
and PWM Counter 2/ 3 are in another one,
DTIOI(PWM_DTCTL[7:0]) DeadTime
CLKDNV 0 Generator | |
PWM_CLKDIV [2:0] PWM PERIODD
PWM_CMPDATO
PWM_CTL
——1—»| 100
POEND
—1/2-» 000 ¢ (F’WM_z_OENO])
—1/4» 001 > el PWM_CHO
, MUX K
Clock Divider L 1/8»| 010
1 PINVO
L 1/16»] o011 (PWM_CTL[2])
oo 12 PWM_INTSTE _—
- PWM_INTEN
PWMO_CHO1 CLK Prescaler |» m | o PERODL (PWM_CTL2[24])
CLKPS1 PWM_CMPDAT1
/8 PWM_CTL
1/16 —1—»{ 100
POENL
—1/2-»| 000 (PWM_TENl])
| Output 55—
1/4» 001 — MUX I » PWM_CH1
—1/8» 010
PINV1
—1/16» 011 (PWM_CTL[6])
PWM_INTSTS
CLKDN 1 PWM_INTEN
PWM_CLKDW [6:4]
Fi g3 ®2WNMGenerator O Architecture Di
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EEN
DTI23(PWM_DTCTL[15:8]) DeadTime
CLKDN 2 Generator | |
PWM_CLKDN [10:8] PWM PERIOLR
: l PWM_CMPDAT2
PWM_CTL
——1—» 100
POEN2
—1/2% 000 p (PWM_EE)EI\{Z])
Output 55—
—1/4-» 001 > MUF))( PWM_CH2
Clock Divider L 1/89» 010
1 PINV2
—1/16»| 011 (PWM_CTL[10])
. 72 PWM_INTSTS
PWMO_CH23 CL| 8-oit PWM_INTEN (Pw?\nchh{Zzs[zg)
) CH23 CLK —_—
Prescaler [ va PWM_ PERIODS
CLKPS23 PWM_CMPDAT3
8 PWM_CTL
116 —1-—» 100
POEN3
—1/2-» 000 (PWM_POEN3])
Output e
—1/4%| 001 — MUX S PWM_CH3
—1/8»| 010
PINV3
—1/16» 011 (PWM_CTL[14])
PWM_INTSTS
CLKDV 3 PWM_INTEN
PWM_CLKDIV [14:1
Fi g3 ®WMGenerator 2 Architecture Diagra
DTI45(PWM_DTCTL[23:16]) DeadTime
CLKDIV 4 Generator | |
PWM_CLKDIV [18:1 PWM PERIODS
: l PWM_CMPDAT4
PWM_CTL
—1—»| 100
POEM
—1/2%{ 000 p (PWMfT)ENA])
Output 35—
—1/4-» oo1 » MUF))( PWM_CH4
Clock Divider L —1/8»| o010
A PINV4
L—1/16%] o011 (PWM_CTLI[18])
8-bit 12 s NTSTETCNms
- PWM_INTEN
PWMO0_CH45 CLK Prescaler L m | S PERIO (PWM_CTL2[26])
CLKPSt5 PWM_CMPDAT5
8 PWM_CTL
116 —1-—» 100
POENs
—1/2%| 000 (PWM_POENS5])
Output s
—1/4»] 001 —» MUX > PWM_CH5
—1/8» 010
PINV5
—1/16»{ o011 (PWM_CTL[22))
PWM_INTSTS
CLKDVS PWM_INTEN
PWM_CLKDIV [22:2
Fi g3 BWNMGenerator 4 Architecture Diagra
EEE
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EEE
DTI67(PWM_DTCTL[31:24)) DeadTime
CLKDN 6 Generator | |
PWM_CLKDIV [26:2 PWM_PERIODS
PWM_CMPDAT6
PWM_CTL
——1—»| 100
POENB
—1/2%»| 000 o> (PWM_POENS])
Output s
—1/4»] 001 > MUX > PWM_CH6
Clock Divider I —1/8»| 010
1 PINV6
—1/16)» 011 (PWM_CTL[26])
8-hit oL l:WM_INTSTSDTCNT&W
o PWM_INTEN
PWMO_CH67_CL| ] - (PWM_CTL2[27])|
PWMO CHOZ.CL]  prescaler | 14 PWM_PERIODY
CLKPSG7 PWM_CMPDAT7
8 PWM_CTL
116 —1-—%» 100
POEN?
—1/2-%»| 000 (PWM_POENT])
Output .
F—1/4%»] 001 |— MUX . PWM_CH7
—1/8» 010
PINV7
—1/16%»] 011 (PWM_CTL[30])
PWM_INTSTS
CLKDN 7 PWM_INTEN
PWM_CLKDV [30:2

Fi g3 ®WMGenerator 6 Architecture Diagra
3.104Basic Configuration.
The PWM clock AEBCODK i[Q3URlerde ghiisBle rCLaKn dCTRL
register, allsPRITelgi beereset by
The PWM pin functions are configured, in S
SYS3IME®YS4 MFP and SYS_P5_ _MFP registers.
3.105Functi onal Description

3.10.5.1P WM C o uThyt peer

This device supportsaltihgmeeddp@emretde mam dt WPp eg
aligned type.

Foll owing equations show the formula for g
type:

Edee i gned (Down counter):

Duty ratio = (CMP + 1) / (PERIOD + 1)

Duty = (CMP + 1) * (clock period)

Period = (PERIOD + 1) * (clock period)
Cendbaéi gned (Up

Duty ratio = (PERIOD- CMP) / (PERIOD + 1)

and Down Counter)

PANIx®r User Mabhual V1. Pagle4 8542



)

[

PANCHIP PANI1IxGR2ri es BLE SoC T

Duty = (PERIOD- CMP) * 2 * (clock period)
Period = (PERIOD + 1) * 2 * (clock period)
Preci sealGCagmteadr (Up and Down Counter)
Duty ratio = (PERIOD- (CMP + 1) * 2) / PERIOD
Duty = (PERIOD- (CMP + 1) * 2) * (clock period)
Period = (PERIOD) * (clock period)
Not@:ock period is configured by CLKPSC anodo

Edgael i gned PWMuhDewn

I n Eadgegned PWM Oubput PWWMpepubher-d@whl f som
PERI ODn to match with the valwue of the dui
toggle the CHn output to high and seltheup (
counter wil | -dcoownt itnou ez ecroou;n taitng hi s moment ,
and CMPn (new) and PERI ODn (new) are wupdat
interrupt fl ag.

Fi g3 i g4 @nki g4 ®Bhow tiade i gohgae PWM ti mi ng

fl ow.

If 16-bit counter underflow
l.update new duty cycle regis{@MP) if CNTMODEN=1
2.update new period cycle regis(®ERIODr) if CNTMODER=1

PERIODI{new) - + Y . 16-bit PWM

PERIODHOId) - | ,~ counter
CMPr(new -
CMProld) N

0O
‘ I New Duty Cycle

PWMO_CHn| | | 4|—’
output ¢— P — >« —>
' PWM_period | '~ New PWM period '

£ 4

New CMPn is New PERIODN
written is written

Fi g3t3®E®depd i gned Type PWM

PANIx®r User Mabhual V1. Pagled 8542
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HE N
PERIOAFP r---------c----------—--
CMRI8FF \ ’’’’’’’’ NC ‘ |
3 Software% | Software i Software} 3_ Software %
clear i —I cleari 1 clear | | clear 3 !
PIFn — 1 e L L ;
i Soﬁwar¢ i Softwaré | Softwaré i Softwaré i Software
"! clear | "—I clear i [ clear i [ | clear i i[ -i clear i
eMPDIF] e L
PWMCHN |
output “ : - : > : i : >
PWM PERIOD | |
Fi g4 ®WM Edbegned Waveform Timing Diagran
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Set PWM CTL[31]=0

Set PERIODNCMPR PWM_CLKPSC
PWM_CLKDIV

Set PWM POEN CNTMODEN

Set MODE=2'b00

Start

Set CNTENF1

v

Hardware will load CMPn and PERIODnN to working register

Down counting from PERIODN

r

PWMO_CHn output
0 if counteCMPnN
1 if countekCMPN
1 if counteFCMPnN

v

Counter down counting

PWMO_CHn output toggle
CMPDIF flag set

v

Counter continue down counting

PWMO0 CHn output toggle |

PIFn flag set |

END

N

DN < CNTMODER=12>

=

Hardware will load new CMRRERIODnN valug

to working register

PANIXx®Er User

Fi g4 Eded i gned FI

MaB ual V1.

ow Di

agram
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The PpMWiod and duty controftoamterdege diead
(PERI PDmand PWM compCaMPant oMhee W8It epupt er ti
showhi g3 The pulse width modul ation foll.
of PWM counter CoFnpgpddd dNroties tshladwn hien corr e
mu s t be configured BRYYMPRVOEN wnmcttihcen c(oemreabslf

channel

PWMrequwrd&w8L K / ((CLKPSCnm + 1) * (;clwhek ed
nm, could be 01, 23, 45 or 67 ,depoercdi ndg v
configured by CLKDIV register.

Duty ratio = (CMP + 1) [/ (PERI OD + 1)
PERI OD =0: PWM output is always | ow
When PERI OD! =0, PWM output is as foll ow:

aaCMP O PERI OD: PWM output is always high
b.CMP < PERI OD: PWM | o\ MR)dtumi [ CPERIPOMM
(CMP+1) wunit

c. CMP = 0: PWM is always | ow
Update new
Start CMPN
Initialize @ N K
PWM PW
counter ! |
M comparator CMP# \ ! 3
Output PERIO Drr—! | | }
PERIODN 3 | l
PWOACHN | ;
output ¢ >« > |
PERIOB1' CMPHL ‘
Fi g842egend of I nternal Comparator Outoput

PANIx®r User Mabhual V1. Pageesafs42
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Comparator
vl X 1 X o

oY S} X DX X X X XXX X

PWOAChn | ; | ‘ |
output ‘ i ! i 1
CMPHL | CMPFO |
PERIOB®S PERIODH

Auto reload =1 ( Software write _ Auto reload
(CNTMODBEn new value) (PIFn is set by hardware )
Write initial setting Auto reload
(hardware update value )
Set CNTEN#L (PIFnissetby H /W

(PWWMstarts running )

Fi g4 WM Counter Operation Timing
CentAédn gned PWM (up/ down counter)
The ceaelnitgegred PWM signals are produced by t
configured in an Up/ Down Counti nept yfpe.m Th

match the value of CMPn (ol d); thigs¢pwillt o
hi gh agMPUetb mpare up match interrupt fl ag.
t o mat c h wi t h t he PERI ODn (ol d) . Upon r
automatically to down counting and set up

mat ches t h)e WaMPwme (aagain the CHn generator
CMPDIc®empare down match interrupt fl ag. On
update the PWM period register PERI ODn ( ne
CNTMODENn = 1.

I n Caeahigned type, the PWM period icowuetrup
under fPIl o\ TiPfRVA_ CTL2[ 17]) =0, I .e. at start
upgounter matching with PERI ODn i f PINTTYPE
of PWM cycl e.

PWM frequency = HCLK / ((CLKPSCnm +whle)r e* n(1
could be 01, 23, 45 or 67 depmxgdmdcikng ion dtehre
by CLKDIV register.

Duty ratioCMP)JPER(G®GERI OD + 1)

PERI OD =0: PWM output is always | ow

When PERI OD! =0, PWM output is as foll ow:

aaCMP O PERI OD: PWM output is always | ow

PANIx®r User Mabhual V1. Pagee5 81542
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PANCHIP
HEN

b.CMP < PERI OD: PWM | ow width = (CMP + 1)

-CMP) * 2 units][ 1]
c.CMP = 0: PWM is al ways high

Not e: 1. Unit = one PWM clock cycl e.

Fig3ddi gddFigd@nkdi g4 &#how t hael Cgmeeér PWM t

and operation fl ow.

If 16-bit up/down counter underflow
1l.update new duty cycle regist€@MPr) if CNTMODEn=1 16-bit PWM
2.update new period cycle regis(BERIOD) if CNTMODENn=1 it
counter
PERIODrfneW- — — — ———— — — +~ ————————— + ——————
PERIODr(oId):————— e =
CMPneW) -—— FA——\c——kF——AFA———~—"F——F4—————

New Duty Cycle

| | |

| | | |
PWMO_CHn| | | I—l_l
outpUt  le—  pyy\ period —>4—  PWM period—>4—  New PWM period —>

T

New CMPn is New PERIODnN
written is written

CMPr(old) [~ % ——— =

Figdd€£enakrgned Type PWM

Initialize Update Update
pwm| | Sat ¢PERIODn ¢CMPn
e ﬂﬂﬂﬂﬂﬂ o X X )X X e X XX X X X ) oX

PERIODN 3 >< 6

CMPn 2 X 4

PWMO_Chn
output
d |

Y Ll
2(PERIODRCMPr)

A 4

A

2 PERIODRI”

Fi g4 ®Eenakrgned Type Operation Timing

EEm
PANIx®r User Mabhual V1. Pagee5 4542
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HE N
Set PWMCTIZ[ 31]=1
Set PERIODNn CMPn PWNCLKPSC
PWNMCLKDIV
Set PWMPOEN CNTMODERN
Set MODE2' bOO
Start :
Set CNTEN+HL
Hardware will load CMPn and PERIODNnN to working register
Up counting start from zero
[
PWM CHnN output:
1 if counter >CMPn
O if counter <CMPn
| Counter up counting |<—
Counter=> NO
CMPR
YES
| CMPUIFN interrupt flag set |
Counter continue up
counting
Counter= NO
PERIOD®—
YES
YES | PIFn
interrupt
flag set
NO
| Counter down counting |<—
Counter=> NO
CMPR
YES
PWBACHN output toggle |
CMPDIFn interrupt flag set
Counter continue down |<—
counting
<Counter=> NO
0?
PIFNn
interrupt
flag set
Hardware will load new
CMPTrPERIODN value to working
reqgister and set ZIFn fla
Fi g4 E®enakrgned Fl ow Diagram
HE N

PANIXx®Er User
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Preci seAlGegnnteedd PWM ( Up/ Down Counter)

Thereci s-el icgmeer PWM dugedcdl sy arlee pmodul e wh
base is configured in an RQADNWM_ _€CACTLHO]
The PWM counter -uwi Iflr oot &r tt oc onantcihn g he v al
cause the toggling of the PWMO_CHn out put
match with the half of thedBERuU®Der (ot ap.
continue counting to match the integer of
and keep the counter value for two clock c
automatically to doeownnt¢ceunmahghewheéhePW@MPnN
PWMO CHn output toggles to | ow. Once the
PWM period register PERI ODn (new) and d

CNTMODENn = 1.
I n Prectade g@Gendt gry pe, the PWM period -4 nter
counter uPnl d\NeTrTHYIRPOEAM iICfTL2[ 17]) =0, i .e. at st

or e&a&toumnp er matching WPEh(P®WRIL ODa2[ L 7P) NFT
point of PWM cycle.

PWMrequwemMcyL K / ((CLKPSCnm + 1) *; (whHerc& i
could be 01, 23, 45 or 67 depmxkdmdcikng ion dtehlre
by CLKDIV register.

Duty ratio (€MPRERI*QD / PERI OD

PERI OD =0: PWM output is always | ow

When PERI OD! =0, PWM output is as foll ow:

aaCMP O PERI OD: PWM output is always | ow
b.CMP < PERI OD: PWM |l ow width = (CMP + 1)
T(CMP+1)*2) wunits] 1]

c..CMP = 0: PWM i s al ways high

Not e: 1. Unit = one PWM clock cycl e.

FigB4@-i gB84@eFi g85@Ghow the PaécigemedCeWMert i m

operation fl ow.
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If 16-bit up/down counter underflow
1l.update new duty cycle regist@MPn) if CNTMODER=1
2.update new period cycle regis®ERIODr) if CNTMODEN=1
I
Clock
I I I I
PERIODmE9(0ld)} — — — — — — N [-———=—== R—————= 4--—--——-"——-"—==-——= I
PERIODF8(heWr ————r—*—x—————— T """ 7R ———- I
CMPnzZ(nevv):———- _—— s :

CMPrFIQd A~~~ 1 - N
| J2 2 N S |
r : | [ |
| . - |

N
| ° o ]
PWMO_CHn! [ | |
output :4— PWM period —>||4_ PWM period —>:<— New PWM period —P:
Figad@®reci s@alCgnedr Type PWM
PERIOBDRL - PERIODFL ;
| 5 | |
. (od ! . 3 :
CMPr(3) 7= i S SN roomoe- — R
i Software i i i } i i |
rcleart | et 1
ziFn | | : - ‘ 1 i i : 1
! | Software i i | Sofware | i
i " 3 clea:r i i |—¥ clea‘ir i i
CMPUIFN | | : — | L :
I Software i | | software | | |
PIEN f clear i | ! |—y clear | ! | |
(PINTTYPE=O) | 3 ; i |1 | § i
1 i 1 Softwate i i | Soft\/\/“are 1
PIFNn | ! I clear! | i |—y cledr |
(PINTTYPE=1) . 1 | | | | | | 3
| | | | Software i ! | |SOftvvaré
! ! ! ~] clear i ! ! [~ | clear !
PWMO_CHn| | 4
output | g - >
! PWM ‘ PWM 1
PERIOD PERIOD
Fi g4 ®WM Preci-aslei Creend eWaveform Ti ming
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Set PWMCTIZ[ 31=1

Set PWMPCACTDI=1

Set PERIODN CMPn
PWMCLKPSC

PWNCLKDIV

Set PWMPOEN CNTMODER
Set MODE? k00

Start :
Set CNTENHL

Hardware will load CMPn and PERIODn to
working register
Up counting start from zero

.

PWB/ACHn output:
1 if counter >CMPn
0 if counter <CMPn

| Counter up counting

Counter= NO
CMPh

VES

[ CMPUIFn interrupt flag set |

[Counter continue up counting

< Counter= NO
PERIODI2?

YES

YES 1
<PINTYPELZ>— intermupt

PERIODn is Counter
< odd? keep value

for a cycle
NO s

| Counter down counting <

Counter\/— NO
CMPh

YES
PWMCHn output toggle

Counter continue down
counting

<Counte = NO
0?

YES

YES| PIFn
<PINTYPEDZ>— interrupt

S

Hardware will load new
CMRrPERIODN value to working
register and set ZIFn flag

Fig#s®recisal Cgnedr Fl ow Di agram
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[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

Asymmetric Mode
Asmpmet ri c mode onlsynlwagmlesd daryper G@asrytmenetri c

ASYMER®WM_CTL[21]) = 1. In this mode PWM
compar eGIMR¥NPW&_CMPDATN[ 31:16]) when counti
equal to the CMRnN, the PWM will CiMémbeé Fat e

(PWM_|I NTSTS[13:8]) of the corresponding ch

PERIOD{7TFA- — —— — — A——————— —|— — — — ————————————

CMPDI(554 =~ =~ ~
|

CMPUn(zAA):—

I Softwa|le

|

|

7 clear I
L |

I

|

|

| |

CMPDIFn | | || |
r I T |

| I ' | :
PwMO_CH_| | | | ] | ! |
output | g - > I

| PWM | PWM ' >: |

, PERIOD | PERIOD | |

Figd#slasymmetric Mode Timing Diagram

3.1052PWM Center Loading Operation

I n cahitgegmed or-apirgoiesetyperet ePWM al so suppo
CMPnN . | f operating i n asymmetric mo d e, C
operation. When counter countimgt H@YPDanNt e
(PWM_CTL[5]) to emiagp@seshdws dmnunexaomml e of
operation, when counter counts to original

continues counting down.

Initialize Update Update

pwm| | S@rt ¢ PERIODn ¢CMPn
PWMO_CH

counter ;1“ XXX XX X XX XX XXX eX XX sX 4X
PERIODN 3 6

CMPn 2 X 4
PWMO_Chn

output

Fi g352WM Center Loading Timing Diagram
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3.1053P WM Doubl e Buf freeli mayd a@pe rAaitt ioo n

ThRAN1GEx i es PWM have doubl e buffering fun
start of next period without affecting cur
be written Iinto PERI ODn.

CHO wi I | o preerl aotded G i@ MQ@QDObEOOt i s set to 1. |t
switch CHO oper aGNTnEgNiOmmo d e@ He ft or € nadtl e CHO
because the content of aPERI O©D0 Oand CMBE!t wit
duty setting when CHO operating -rnredde di smod
CMPO and PERI ODO should be written first
counter to start runbengel ©ohdeBERDODBOvVvabu
counting reaches 0. I f the PERI ODO is set
the same function as CHO

Write Write Write Write
PERIODr150 PERIODr=199 PERIOD=99 PERIODR=0
CMPr=50  start CMPr=49 CMPr=0 CMPrExx: stop
PWM i i
waveform L 4 3
51 50 1
Write a nonzero number
to prescale and setup |« » < »l< >
clock divider 151 200 100

Fi g5 WM Doubl e Buffering Il lustration
The double buffering function all ows CMPnN
The | oaded value wil!/ wwhkehethactcohtoml|l tb
easily.
101 51
<>
51
Write Write
CMPr=50
CMPn=100 T Write
CMPNR=0

Fig&52WM Controller Output Duty Ratio

PANIx®r User Mabhual V1. Pagees & f5 4 2
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3.1054PWM Operation Modes T
This power ful PWM unit supports independen
mot or system, Compl etmeméaeyt momewhvii ¢ h mayn
application of AC induction motor and sync
both pins of each pair are in phase. Besid
CH6 synchronous wigihmgELIHIOf yewmgd attiomg dnatyy c
mot or applications and Asymmetric mode, t
i nterrupt timing.
Il ndependent Mode
Il ndependent medvODESWM nCatbLi2d 2 9wh2 8] ) = 00.
By defaul t, the PWM is operated in indepe
Each channel i s rcuyncnlien gg eonfefr attosr omwond udluet .y
Compl ement ary Mode
Compl ementary mode i s enabled when MODE (P
I n this modul ecybkeeeganer @&borsdutiylized f
tot al of four PWM output pair pins in this
into output pairs of even and oddherumbeéee
odd PWM signal CHn, always be the compl em
For exampl e, CH1 wi |l | be the complement o
CH5 wi | | be the compl ement of CH4, eabnhd m€H
base for the PWM modul-bit scpumwmtvededwliiych t

sel ect-abaleaprepti ons.

The -temd generator i nser ttsi meno flod tf we ere rti lhoe
of one pin to the turning on of the compl
damage to the power switching deuvtipcues ptihnast
compl ementary out pbuitt pdaoiwn ntooduen thears ubsnend® t o
insertion. The compl ementary outputs are d
The demd can be calculated from the foll ow
dedd me = PWM_CLK *whEebD®l mmtl)ould be 01,
The timing diagram as sthionwen ibnesleorw iionnd ifcoart e
signal s.

T
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HEBER
| |
PWMO_CHO | j /H
without dead timg /
| | I AN
PWMO CHL | ! ! FL
without dead time____ 7\ I\ I\ \
| I | K
\ \
PWMO_CHOwith —— | % N
dead time | | m
I ] T ]
o |, l
PWMO_CH1 with | & L&
dead time

Déadtime i'nterval

— |
T LI
!

End of deaetime for complementary pairs

I n Power i

Fig3#i®Pead me I nsertion
nvert etri naep pil niscearttiioonns ,a vao iddesa dt h e

the half bridge $amem bemag Hemeeebhetr dbad:

proper operation of a system. Some amount

one PWM output in a complementary pair an

out put devitacers i masntmmtt asnveious | y.

Syn

(@]

Syn

(@]

hronous Mode
hronous mode is enabled when MODE (PWN

I n the synchronization mode the PHWMsgair s

CH1=CHO, CH3=CH2, CH5=CH4, and CH7=CH6.
Group Mode

Group mode is enabled when GROUPEN (PWM_CT
This device supports Group mode control wh
duty controll able by PWMO_CHO duty registe
I f GROUPEN =CHA4n@HéplaiH2 ,wi |l butputpwalCs806 CH:
CH7Y wi || foll ow o@pill e neunttgau ty.s meithacinl e MOD E
(PWM_CTL2[ 29: 2Zd&]e) t=o» OCH1 = invert(CHO), S C
formul a:

CH6 = CH4 = CH2 CHGEIRBO= CHZ =.invert (CHO)
Not e: For applications, pl ease do not use
because the Synchronous mode wil | be inact

3.1055Pol arity Control

Each PWM port from CHO to CH7 has independ

PANIx®r User Mahbual

V1. Pageb8f542
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therpaoalyaof active state of PWM oRIWM uGo mthrioc
Regi(shVwM_CTIBy default, the PWM output i s a
Fig3@&®hows the initial state before PWM st

Original waveform
Initial start | PWM starts | without dead time |
- | and polarity control
I
PWMO_CHO
A
I I I
PWMO_CH1 |
| ] |
I [ I
PWMO_CHO off | on off I on | PINVO=0;
' I 1
I I I |
PWMO CH1  off | off | on off [ | pinvikg
f f i I
I | I
PWMO CHO  off | on off 1 on | Pinvosdl
- I —
I I I I I
T I
PWMO CH1  off | off { on off | | PINVIFY
| | | | |
NPx: Negative Polarity control bifst controls the PWM output initial state and polarity
: Dead Time insertiarit is only effective in complementary mode

Fig3#i@nitial State and Pol ar-itmeClomsenoti owmnth

3.1056PWM | nterrupt Architecture

There are four interrupt sources for PWM u
ZI1 Fn (PWM_I NTSTS[7:0]) PWM counter count
CMPUI Fn (PWM_I NTSTS[31: 24lc)ounPWM toourtt
(PWM_CMPDATN[ 15:0]) interrupt fl ag;

PI'Fn (PWM_I NTSTS[ 23:16]) PWM -zloiugned ftcyp
counts to eadntgenredoft ycpeentienrt errupt f 1l ag;
CMPDI Fn (PWM_|I NTSTS[ 15: 8] )coWwiNMs ctoaunt@
(PWM_CMPDATN[ 15:0]) interrupt fl ag, i f o
to CMPDn (PWM_CMPDATn[31:16]).

Thet BIiENn ( PWM_ | cNOTREtN[O7]: Ot]He ZI Fn CKMPEFENPpt

(PWM_ | NTEN[cDIn:it2D]l) t he CMPUI Fn i NPeEeENWDPpt

(PWM_| NTENE®23at16]) the Pl Fn i nt eCMRDIt ENen a

(PWM_|I NTENpDhS5r®] )t he CMPDNMNd&mhe i tnh &tr ralplt teme

are set by hardware and must be cleared by
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ZIFO(PWM_INTSTHO]) —
ZIENO(PWM_INTENI[Q]) —

ZIF7T(PWM_INTSTH7]) —
ZIEN7(PWM_INTEN[7]) —

CMPDIFO(PWM_INTSTYS8]) —
CMPDIENO(PWM_INTEN[8]) —

CMPDIF7(PWM_INTSTH15]) —
CMPDIEN7(PWM_INTEN[15])—
PIFO(PWM_INTSTH16]) —
PIENO(PWM_INTEN[16]) —

PIF7T(PWM_INTSTY23]) —

PIEN7(PWM_INTEN[23]) —

CMPUIFO(PWM_INTSTH24]) —m_l
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3.1006 PWM Contr ol Regi ster Map

R:r ead Wowr iyt, eR/oMMby h read and write

Register ‘Offset ‘R/NDescription ‘Reset Val
PWM Base Address: PWM_BA = 0x4004 0000

PWM_CLKPS PWM_BA+0yR/ WPWM Cl oskaPeeRegi s/0x0000_0(
PWM_CLKDI|PWM_BA+0yR/ WPWM Clock Select R/0x0000_0(

PWM_CTL PWM_BA+0)yR/ PWM Control Regist|0x0000_ 0(
PWM_PERI OPWM_BA+0)R/ PWM Counter Period O0x0000_0(
PWM_PERI OQPWM_BA+0)yR/ PWM Counter Peri od Ox0000_0C¢(
PWM_PERI OPWM_BA+0)R/ PWM Counter Period O0x0000_0(
PWM_PERI OQPWM_BA+0)yR/ PWM Counter Peri od Ox0000_0C¢(
PWM_PERI OPWM_BA+0)R/ PWM Counter Period O0x0000_0(
PWM_PERI OPWM_BA+0)R/ PWM Counter Period O0Ox0000_0(
PWM_PERI O PWM_BA+0)yR/ PWM Count RegPetepnd 0x0000 _ 0
PWM_PERI OPWM_BA+0)R/ PWM Counter Period O0x0000_0(
PWM_ CMPDA PWM_BA+0)yR/ PWM Comparator Reg|/0Ox0000 _ 0

PWM_CMPDA/ PWM_BA+0j)R/
PWM_CMPDA PWM_BA+03R/
PWM_CMPDA PWM_BA+03R/
PWM_CMPDA/ PWM_BA+0j)R/
PWM_CMPDA PWM_BA+0j)R/
PWM_CMPDA/ PWM_BA+0j)R/
PWM_CMPDA PWM_BA+0j)R/
PWM_CTL2 |PWM_BA+0j)R/
PWM_FLAG |[PWM_BA+0jyR/
PWM_| NTEN PWM_BA+03R/
PWM_| NTST|PWM_BA+03R/
PWM_POEN |PWM_BA+0)R/
PWM_DTCTL|/PWM_BA+0j3R/
PWM_ADCTC/PWM_BA+0)R/
PWM_ADCTC/PWM_BA+0)R/
PWM_ADCTS/PWM_BA+03R/
PWM_ADCTS/PWM_BA+0)R/
PWM_PCACT/PWM_BA+0j3R/

PWM Comparato
PWM Comparato
PWM Comparato
PWM Comparato
PWM Comparato
PWM Comparato
0
R
r

Reg|/0Ox0000 _ 0 (
Reg|0Ox0000 _0(
Reg|(0Ox0000 _0(
Reg|/0Ox0000 _ 0
Reg|0Ox 0000 _ 0
Reg|/0Ox0000 _ 0
Reg|(0Ox 0000 _0(
PWM Control gi st|{0x0000 _ 0¢(
PWM StRetgust e 0Ox0000 _ 0
PWM I nterrupt Enab/0Ox0000_ 0
PWM I nterrupt Stat{0x0000_0C¢
PWM Output Enabl e 0x0000 _ 0
PWM D¢ade Control O0x0000 _0(¢(
PWM Trigger Contro/0x0000_ 0
PWM Trigger Contro/0x0000_ 0
PWM TrSggeus Regi s|0x0000 _0(
PWM Trigger Status|0x0000_0(
PWM Preci-Alei Ceaed eTy0x 0000 _ 0 (
Regi ster

PWM Compar at

|- ||| |=|=|=

sisisisilsis|ls|ls|s|lsis|s|s|s|s|s|sis|s|s|s|ss|ss|s =S
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3.10.7PWM Contr ol Register Description
3.10.71PWM RS ceal e Re&gMMs tCAK P SC)
Regi ster |Of fset R/ W/ Description Reset Val U
PWM_CLKP|PWM_BA+0x|R/ WPWM Cl oskaPeeRegi|0x0000_00
Bits Descriptions
[ 31: 24]CLKPSCGCl ock Prescaler 6 for PWM Counter 6
Clock input is di vhiedfeodr ebyi t( GLsKKF Q6 7
counter.
I f CLKPSC67 = 0, the clock prescal ¢
So the corresponding PWM counter wi
[ 23:16]CLKPSC4Cl ock Prescaler 4 for PWM Counter 4
Clock input is divided by (CLKPSC45
counter.
I f CLKPSC45 = 0, the clock prescal ¢
So the corresponding PWM counter wi
[ 15: 8] |[CLKPSC2Cl ock Prescaler 2 for PWM Counter 2
Clock input is divided by (CLKPSC23
counter.
I f CLKPSC23 = 0, the clock prescal ¢
Sd he corresponding PWM counter wil
[ 7: 0] CLKPSCQOClock Prescaler 0 for PWM Counter O
Clock input is divided by (CLKPSCO1
counter.
I f CLKPSCO0O1 = 0, the clock prescal ¢
So the corresponding PWM counter wi
HE N
PANIx®r User Mabhual V1. Pagle6 @542

BLE SoC T



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3.10.72PWM Cl ock Selector Register (PWM_CLKDI V)

Regi ster|Of fset R/ W/ Description Reset Val ue

PWM_CLKD|PWM_BA+0x|R/ WPWM Clock Selecf0Ox0000_0000

Bits Descriptions

[ 31] ReservgReserved

[ 30: 28]CLKDI V7ACounter 7 Clock Divider Selection
Select c¢clock input for PWM counter.
000 = Clock input [/ (CLKPSC67*2).
001 = Clock input [/ (CLKPSC67*4).
010 Clock input / (CLKPSC67*8).
011 = Clock input / (CLKPSC67*16).
100 = Clock input |/ CLKPSC67.
Ot hers = Clock input.

[ 27] ReservegReserve

[26: 24]CLKDI VgCounter 6 Clock Divider Selection
Select clock input for PWM counter.
000 = Clock input [/ (CLKPSC67*2).
001 = Clock input [/ (CLKPSC67*4)
010 = Cl 6€CkKKPBRBT*B) .
011 = Clock input / (CLKPSC67*16).
100 = Clock input |/ CLKPSC67.
Ot hers = Clock input.

[ 23] ReservegReserve

[22: 20]CLKDI VHECount e 5 Clock Divider Selection
Select clock input for PWM counter.
000 = Cl ¢€CkKPBREYUDB*R) .
001 = Clock input [/ (CLKPSC45*4).
010 = Clock input [/ (CLKPSC45*8).
011 = Clock input / (CLKPSC45*16).
100 = Clock input / CLKPSC45.
Ot hers = Clock input.

[ 19] ReservgReserved

[18:16]CLKDI V4Counter 4 Clock Divider Selection
Select c¢clock input for PWM counter.
000 = Clock input [/ (CLKPSC45*2).
001 = Clock input [/ (CLKPSC45*4).
010 Clock input |/ (CLKPSC45*8).
011 = Clock input / (CLKPSC45*16).
100 = Clock input |/ CLKPSC45.
Ot hers = Clock input.

[ 15] ReservegReserve

[14:12]CLKDI V3Count e 3 Clock Divider Selection
Select c¢clock input for PWM counter.
000 = Clock input [/ (CLKPSC23*2).
001 = Clock input / (CLKPSC23*4).
010 = Clock input [/ (CLKPSC23*8).

PANIx®r User Mabhual V1. Pagle6 854 2
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011 = Clock input / (CLKPSC23*16).
100 = Clock input / CLKPSC23.
Ot hers = Clock input.

[ 11] ReservegReserve

[10: 8] |[CLKDIVZCounter 2 Clock Divider Selection
Select c¢clock input for PWM counter.
000 = Clock input [/ (CLKPSC23*2).
001 = Clock input [/ (CLKPSC23*4).
010 = Clock input [/ (CLKPSC23*8).
011 = Clock input / (CLKPSC23*16).
100 = Clock input |/ CLKPSC23.
Ot hers = Clock input.

[ 7] ReservegReserve

[ 6: 4] CLKDI VICount e 1 Clock Divider Selection
Select clock input for PWM counter.
000 = Clock input [/ (CLKPSCO1*2).
001 = Clock input [/ (CLKPSCO1*4).

010Cl=ock input / (CLKPSCO1*8).

011 = Clock input / (CLKPSCO01*16).
100 = Clock input / CLKPSCO1.
Ot hers = Clock input.

[ 3] ReservgReserved

[ 2: 0] CLKDI VGCounter 0O Clock Divider Selection
Select c¢clock input for PWM counter.
000 = Cl ¢€CkKPBEOL*R) .
001 = Clock input [/ (CLKPSCO1*4).
010 = Clock input [/ (CLKPSCO1*8).
011 = Clock input / (CLKPSCO01*16).
100 = Clock input / CLKPSCO1.
Ot hers = Clock input.
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3.10.7.3P WM Contr ol Register (PWM_CTL)

Regi ster |Of fset R/ Wi Description Reset Valu
PWM_CTL PWM_BA+0x|R/ W/ PWM Control Regi §0x0000_000
Bits Descriptions
[ 31] Reserved |[Reserved
[ 30] PI NV7 PWMO_ CH7 OQOutput Inverter Enabl e B
0 = PWMO_CH7 output inverter Disa
1 = PWMO_CH7 output inverter Enab
[ 29] Reserved |[Reserved
[ 28] CNTENY PWM Counter 7 Enable Start Run
0O = Corresponding PWM counter run
1 = Corresponding PWM counter st a
[ 27] Reserved |[Reserved
[ 26] Pl NV6 PWMO _ CH6 Output Inverter Enabl e B
0 = PWMO_CHAveutewutDisabl ed.
1 = PWMO_CH6 output inverter Enab
[ 25] Reserved |[Reserved
[ 24] CNTENG PWM Counter 6 Enable Start Run
0 = Corresponding PWM counter run
1 = Corresponding PWM counter st a
[ 23] Reserved |[Reserved
[ 22] Pl NV5 PWMO_CH5 Output I nverter Enabl e B
0O = PWMO_CH5 output inverter Disa
1 = PWMO_CH5 output inverter Enab
[ 21] ASYMEN Asymmetric Maldieghed CEnper
0O = Symmetri ealmogdnee di nt ycpeen.t er
1 = Asymmetri-al mgdedi hypenter
[ 20] CNTENS PWM Counter 5 Enable Start Run
0 = Corresponding PWM counter run
1 = Corresponding PWM counter st a
[ 19] Reserved |[Reserved
[ 18] Pl NV4 PWMO_CH4 Output Inverter Enabl e B
0 = PWMO_CH4 @utsmbtl eidnverter
1 = PWMO_CH4 output inverter Enab
[ 17] Reserved |[Reserved
[ 16] CNTEN4 PWM Counter 4 Enable Start Run
0O = Corresponding PWM counter run
1 = Corresponding PWM counter st a
[ 15] Reserved |[Reserved
[ 14] Pl NV3 PWMO_CH 3 Output I nverter Enable
0 = PWMO_CH3 output inverter Disa
1 = PWMO_CH3 output inverter Enab
[ 13] Reserved |[Reserved
[ 12] CNTENS3 PWM Counter 3 Enable Start Run
0O = Corresponding PWM counter run
HE N
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1 Gorresponding PWM counter start

[ 11] Reserved |[Reserved

[ 10] Pl NV2 PWMO _ CH2 OQOutput Inverter Enabl e B
0 = PWMO_CH2 output inverter Disa
1 = PWMO_CH2 output inverter Enab

[ 9] Reserved |[Reserved

[ 8] CNTEN2 PWM CounteBt @r EnBbh e
0 = Corresponding PWM counter run
1 = Corresponding PWM counter sta

[ 7] Reserved |[Reserved

[ 6] PI NV1 PWMO_ CH1 OQOutput Inverter Enable B
0 = PWMO_CH1 output inverter Disa
1 = PWMO_ CH1 d&Ewmtappdte.i nverter

[ 5] HCUPDT Hal f Cycle Updata¢e igmahll dyper Cent
0 = Disable half cycle update PER
1 = Enable half cycle update PERI

[ 4] CNTEN1 PWM Counter 1 Enabl e/ Disabl e Star
0O = CorrespondingSPWhpedunter run
1 = Corresponding PWM counter sta

[ 3] Reserved |[Reserved

[ 2] Pl NVO PWMO_CHO Output I nverter Enabl e B
0O = PWMO_CHO output inverter Disa
1 = PWMO_CHO output inverter Enab

[ 1] Reserved |[Reserved

[ 0] CNTENO PWMCounter O Enable Start Run
0O = Corresponding PWM counter run
1 = Corresponding PWM counter sta

HE N
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3.10.74PWM Count er -7TRdé Wt 1ER) ODO

Regi ster |[Of fset R/ Wi Description Reset Valu
PWM_PERI PWM_BA+0X4R/ WPWMCounter Period/{ Ox0000_000Q0
PWM_PERI PWM_BA+0XYR/ WPWM Counter Perio0Ox0000_00¢
PWM_PERI PWM_BA+0XYR/ WPWM Counter Perio0Ox0000_00¢(
PWM_PERI PWM_BA+0X4R/ WPWM Counter PerioOx0000_000Q0
PWM_PERI PWM_BA+0XYR/ WPWM Counter Perio0Ox0000_00¢
PWM_PERI PWM_BA+0X4R/ WPWM Counter PerioOx0000_000Q0
PWM_PERI PWM_BA+0XYR/ WPWM Counter Perio0Ox0000_00¢(
PWM_PERI PWM_BA+0X4R/ WPWM Counter Perio0Ox0000_ 000
Bits Descriptions

[ 31: 16]Reserved |Reserved

[15: 0] |[PERI ODn PWM Counter Period Value

n=0, 1. PERI ODn determines the PWM counte

Edgael i gned type

PWM freqHi@lnk/y( (Fprescal e+1)* (cl;ocwkh
XV, could be 01, 23, 45, 67 depen
Duty ratio = (CMPn+1)/( PERI ODNn+1
PERI OD = O0: PWM is always | ow.
When PERI OD! =0, PWM output i s as
CMPn O PERI ODn: PWM output is al w
CMPnN < PERI ODnN: PWM | ecwPwi)dtumi £ ;

width = (CMP+1) wunit.

CMPn = 0: PWM i s al ways | ow.
Centadri gned type

PWM frequency = HCLK/ ((prescal e+

where Xy, could be 01, 23, 45, 67
Duty ratio-GMRMPERI ODBRI ODn+1) .

PERI OD = O0: PWM i s al ways | ow.
When PERI OD! =0, PWM output i s as
CMPn O PERI ODn: PWM output is alw
CMPn < PERI ODnN: PWM | ow width = (
= (PERKCOBMm) * 2 wunit.

CMPn = 0: PWM is al ways high.
(Unit = One PWM clock cycl e).

Not eAny write to PERI ODn will tak
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3.1075PWM Compar at o RPWMs CMADABTO
Regi ster Of f set R/ Wi Description Re s\eatl ue
PWM_CMPDAPWM_BA+0x|R/ WPWM Comparator R¢(Ox0000_ 00
PWM_CMPDA PWM_BA+0x|R/ WPWM Comparator R{Ox0000_00O
PWM_CMPDA PWM_BA+0x|R/ WPWM Comparator R{Ox0000_00O
PWM_CMPDAPWM_BA+0x|R/ WPWMComparator RegOx0000_00
PWM_CMPDA PWM_BA+0x|R/ WPWM Comparator R{Ox0000_00O
PWM_CMPDAPWM_BA+0x|R/ WPWM Comparator R¢(Ox0000_ 00
PWM_CMPDA PWM_BA+0x|R/ WPWM Comparator R¢Ox0000_00O
PWM_CMPDAPWM_BA+0x|R/ WPWM Comparator R¢(Ox0000_ 00
Bits Descriptions
[ 31: 16]CMPDN PWM Comparator Register for Down
n=0, 1 CMPn O PERI ODn: up counter PWM ou
CMPDn O PERIcODnnt edro wWWM out put i s
Ot her s: PWM output is always high
[15: 0] |[CMPn PWM Comparator Register
n=0, 1. CMP determines the PWM duty.
Eded i gned type:
PWM frequency = HCLK/ ((CLKPSCnm+
where nm, Zd,ul4dd5 be6Mldependi ng on
Duty ratio = (CMPn+1)/ (PERI ODNn+1)
PERI OD = 0: PWM is always | ow.
When PERI OD! =0, PWM output is as
CMPn O PERI ODn: PWM output is alw
CMPn < PERI ODnN: PWM | eCMPwi) dtumi £ ;
width = (CMP+1) wunit.
CMPn = 0: PWM i s al ways | ow.
Cenakirgned type:
PWM frequency = HCLK/ ((prescal e+
where xy, could be 01, 23, 45, 67
Duty ratio-GMRmPER(I ODBRI ODn+1) .
PERI OD = 0: PWM is always | ow.
When PERI OD! =0, PWM output is as
CMPn O PERI ODn: PWM output is alw
CMPn < PERI ODn: PWM | ow width = (
= (PERCOBMm) * 2 wunit.
CMPna 0: PWM is always high.
(Unit = One PWM clock cycle).
Not eAny write to CMPn will take e
HE N
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3.10.76PWM Contr ol Register2 (PWM_CTL2)
Regi ster Of f set R/ Wi Description Reset Val ue
PWM_CTL2 |PWM_BA+0x|R/ WPWM Control Reg/lOX0000_ 0000
Bits Descriptions
[ 31] CNTTYPE PWM Cowahntigmed Type Select Bit
0O = -Bdggned type.
1 = cCeelnitgenred type.
[ 30] GROUPEN Group Function Enable Bit
0 = The signals timing of all PWN
1 = Unsifgnalhe ti ming of PWMO _ CHO,
PWMO_ _CH6 in the same phase which
unify the signals timing of P WM
PWMO_ CH7 in the same phase which
[ 29: 28] MODE PWM Operating Mode Select Bit
00 = I ndependent mode.
01 = Complementary mode.
10 = Synchronized mode.
11 = Reserved.
[ 27] DTCNT®67 Dead me 6 Counter Enabl e Bit (PW
PWMC Group)
0 = -Demd 6 generator Disabl ed.
1 Dread me 6 generator Enabl ed.
Not eWhen -thmedgaederator is enabl
PWMO CH7 becomes a compl ementary
[ 26] DTCNT45 Dead me 4 Counter Enabl e Bit (PW
PWMC Group)
0 = -Demd 4 generator Disabl ed.
1 = -Demd 4 generator Enabl ed.
Not eWhen -thmedgaederator is enabl
PWMO CH5 becomes a compl ementary
[ 25] DTCNT23 Dead me 2 Counter EnablRWMBI tCHB P W
PWMB Group)
0 = -Demd 2 generator Disabl ed.
1 = -Demd 2 generator Enabl ed.
Not eWhen -thmedgaederator is enabl
PWMO CH3 becomes a compl ementary
[ 24] DTCNTO1 Dead me O Counter Enable Bit (PW
PWMA Group)
0O = -Demd 0O generator Disabl ed.
1 = -Demd 0O generator Enabl ed.
Not eWhen -thmedgaederator is enabl
PWMO CH1 becomes a compl ementary
[ 23: 18]Reserved |[Reserved
[ 17] PI NTTYPE |[PWM Interrupt Type Selection
0O = ZIFn willdl be set i f PWM count
1 = ZIFn will be set if PWM count
HE N
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NoteThis bit is effeectliiwemewhdanprRW
[16: 0] |[Reserved |Reserved
HE N

PANIx®r User Mahbual

V1.

Pagee7 6542



[

)

PANCHIP PANIxG®#ri es BLE SoC T
HE N

3.10.77PWM Fl ag I ndication Register (PWM_FLAG)

Regi ster Of f set R/ Wi Description Reset Val ue

PWM_FLAG |PWM_BA+0x|R/ WPWM Status FIl a¢g0Ox0000_0000

Bits Descriptions

[ 31: 24]CMPUFnN PWM Compare Up Fl ag

n=0, 1. Flag is set by hardware when PWMO
NoteThis bit can be cleared by so

[23: 16]PFn PWM Period FIl ag

n=0, 1 Flag is set by hardware when PWMO
NoteThis bit can be cleared by so

[15: 8] |[CMPDFnN PWM Compare Down FIl ag

n=0, 1. Flag is set by hardware when PWMn
NoteThis bit can be cleared by so

[ 7: 0] ZFn PWM Zero Point FIl ag

n=0, 1 Flag is set by hardware when PWMn
NoteThis bit can be cleared by so

3.1078PWM I nterrupt Enable Register (PWM_I NTEN)

Regi ster Of f set R/ W/ Description Reset Val (

PWM_ | NTENPWM_ BA+O0x|R/ WPWMnterrupt Enabl0Ox0000_ 00

Bits Descriptions

[31: 24]CMPUI ENn |PWM Compare Up I nterrupt Enabl e B

n=0, 1. 0 = PWMO_CHn compare up interrupt
1 = PWMO_CHn compare up interrupt

[ 23: 16]PI ENnN PWM Pelrnitoedr rupt Enabl e Bi't

n=0, 1 0 = PWMO_CHn period interrupt Dis
1 = PWMO_CHn period interrupt Ena

[ 15: 8] |[CMPDI ENn |PWM Compare Down I nterrupt Enabl e

n=0, 1 0 = PWMO_CHn compare down interru
1 = PWMO_CHn compare down interru

[ 7: 0] Z1 ENn PWM Zero Point Interrupt Enabl e B

n=0, 1. 0 = PWMO_CHn zero point interrupt
1 = PWMO_ _CHn zero point interrupt

HE N
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3.1079PWM I nterrupt I ndication Register (PWM_I1 NT

Regi ster Of f set R/ Wi Description Reset Valu

PWM_I NTSTPWM_BA+0x|R/ WPWM Interrupt St|0x0000_00Q

Bits Descriptions

[ 31: 24]CMPUI Fn PWM Compare Up I nterrupt FIl ag

n=0, 1. Flag is set by hardware when PWMO
NoteThis bit can be cleared by so

[ 23:16]PI Fn PWM Period Interrupt Flag

n=0, 1 Flag is set by hardware when PWMO
NoteThis bit can be cleared by so

[15: 8] |[CMPDI Fn PWM Compare Down Interrupt FIl ag

n=0, 1. Flag is set by hardware when PWMn
NoteThis bit can be cleared by so

[ 7: 0] ZIl Fn PWM Zer o nPeirmwupt FIl ag

n=0, 1 Flag is set by hardware when PWMn
NoteThis bit can be cleared by so

3.10.7.10PWM Out put Contr ol Register (PWM_POEN)

Regi ster

Of f set

R/ W

Description

Reset Val

PWM_POEN

PWM_BA+0X

R/ W

PWM OQOut put

Enabl €

0x0000_0OO

Bits Descriptions

[ 31: 8] |[Reserved |Reserved

[ 7: 0] POENRN PWM Output Enabl e Bits

n=0, 1 0 = PWM channel n output to pin D
1 = PWM channel n output to pin E
Not eTchoe responding GPI O pin must [k

HE N
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3.10.7.11PWM Dedgadne | nter val Register (PWM_DTCTL)

Regi ster Of f set R/ W Description Reset Val
PWM_DTCTL PWM_BA+0x|R/ WPWM Detadhe Controlf0Ox0000_00

Bits Descriptions

[ 31:24]DTI1 67 Dead me I nterval Register for Pai
and PWMO_CH7 Pair)

These 8 bit stidneet elrem giteh .dead

The uni t t itmane ofl e Mdgetald i s rece
PWM_CLKDIV bits.
[ 23: 16]DTI 45 Dead me I nterval Register for Pai

and PWMO_CHS5 Pair)
These 8 bit stidneet elrem giteh .dead

The uni t t it mene o fl e dgetad i s rece
PWM_CLKDIV bits.
[15: 8] |DTI 23 Dead me I nterval Register for Pai

and PWMO_CH3 Pair)
These 8 bit stidneet elrem giteh .dead

The uni t t itmene ofl e mdgetald i s rece
PWM_CLKDIV bits.
[ 7: 0] DTI 01 Dead me I nterval @®Gegnseé¢éld a&ond €Cha

and PWMO_CH1 Pair)

These 8 bit stidneet elrem gnteh .de ad

The uni t t itmene ofl e mdgetald i s rece
PWM_CLKDIV bits.
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3.10.7.12PWM Tri gger ADC Control Register (PWM_ADC"

Regi ster Of f set R/ W Description Reset Val ue
PWM_ADCTCTPWM_BA+0x|R/ WPWM Trigger Conn0x0000_0000G¢

Bits Descriptions

[ 31: 28]Reserved |[Reserved

[ 27] ZPTRGEN3 |Channel 3 Zero Point Trigger ADC
Enable PWM trigger ADC f umattd minn gy
0O = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgind df d rygleio taimedd &

[ 26] CDTRGEN3 |[Channel 3 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction

0O = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgind df d rygleio taimedd &
[ 25] CPTRGEN3 |[Channel 3 Center Point Trigger AD
Enable PWM Trigger ADC Function
PERI OD3
0O = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun

NoteThienlhby tvalsid faltiBgwddi n ypent
When PWM i-alignedgtdpe, setting t
take any effect.

[ 24] CUTRGEN3 |[Channel 3 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upgount direction

0O = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun
NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgtdpe, setting t
take any effect.

[ 23: 20]Reserved |[Reserved

[ 19] ZPTRGEN2 |Channel 2 Zero Point Trigger ADC
Enable PWM trigger ADC function w
0 = PWM condition trigger ADC fun
1 = kBWMdition trigger ADC functidd
NoteThis bit i s-adalgind df d rygleio taimedd &

[ 18] CDTRGEN2 |[Channel 2 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction

0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgind df d rygleio taimedd &
[ 17] CPTRGEN2 |[Channel 2 Center Point Trigger AD
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Enable PWM Trigger ADC Function

PERI OD2

0 = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun

NoteThis bit is onl-gl vghed fppePV

When PWMdigeldi gned type, setting t

take any effect.

[ 16] CUTRGEN2 |[Channel 2 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upount direction
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit is onl-glvghed fppePV
When PWM i-alignedgetedpe, setting t
take any effect.

[15: 12]Reserved |[Reserved

[ 11] ZPTRGEN1 |[Channel 1 Zero Point Trigger ADC
Enable PWM trigger ADC function w
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bbt bestathalgmdtde t ygplei gamedd ¢

[ 10] CDTRGEN1 |[Channel 1 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgine df d rygleio gamedd «

[ 9] CPTRGEN1 |[Channel 1 Center Point Trigger AD
Enabl e PWM Trigger ADC Function
PERI OD1
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgedpe, setting t
t ak ee fafneyc t .

[ 8] CUTRGEN1 |[Channel 1 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upount direction
0 = PWM condition trigger ADC fun
1 = PWM conditionEnanbgedr ADC fun
NoteThis bit is onl-gl vghed ftppePV
When PWM i-alignedgetedpe, setting t
take any effect.

[ 7: 4] Reserved |[Reserved

[ 3] ZPTRGENO |[Channel 0O Zero Point Trigger ADC
Enable PWM trigger ADC function W
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun

HE N
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NoteThis bit i s-adalgind df d rygleio taimedd &
[ 2] CDTRGENO |[Channel O Compare Down Trigger AD

Enable PWM trigger ADC function w
downount direction
0 = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun

NoteThis bit i s-avalgind df drygpleio tanedd &
[ 1] CPTRGENO |[Channel O Center Point Trigger AD

Enable PWM Trigger ADC Function

PERI ODO

0 = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun

NotTehhi s bit is only-avalginde df ary pRrWM
When PWM i-alignedgedpe, setting t
take any effect.

[ 0] CUTRGENO |[Channel 0 ComparEemalbp eTrBiigger ADC
Enable PWM trigger ADC function w
upgount direction

0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NotTehi s bit is onl y-avalginde df ary pRWM
When PWM i-alignedgedpe, setting t
take any effect.
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3.10.7.13PWM Trigger ADC Control Register (PWM_ADC"

Regi ster Of f set R/ W/ Description Reset Val ue
PWM_ADCTCTPWM_BA+0x|R/ WPWM Trigg&RregCs/0x0000_0000

Bits Descriptions

[ 31: 28]Reserved |[Reserved

[ 27] ZPTRGENY7 |[Channel 7 Zero Point Trigger ADC
Enable PWM trigger ADC function W
0 = PWM condition trigger ADC fun
1 = BWMdi tion trigger ADC functidd

NoteThis bit i s-adalgine df d rygleio gamedd «
[ 26] CDTRGEN7 |[Channel 7 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction

0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgine df d rygleio gamedd «
[ 25] CPTRGEN7 |[Channel 7 Center Point Trigger AD
Enable PWM Trigger ADC Function
PERI OD7
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun

NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgetedpe, setting t
take any effect.

[ 24] CUTRGEN7 |[Channel 7 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upgount direction

0O = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun
NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgtdpe, setting t
take any effect.

[23: 20]Reserved |[Reserved

[ 19] ZPTRGENG6 |[Channel 6 Zero Point Trigger ADC
Enable PWM trigger ADC function w

0 = PWM condition trigger ADC fun
1 PWM condition trigger ADC fun
Not eThiwalbiid fi ralbiogtnhe dc etnybpkei gamedd ¢
[ 18] CDTRGENG6 |[Channel 6 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction

0 = PWM condi tfiuonnc ttiroing gheirs aAbDCe d .

1 = PWM condition trigger ADC fun

NoteThis bit i s-adalgind df d rygleio taimedd &
[ 17] CPTRGENG6 |[Channel 6 Center Point Trigger AD

Enable PWM Trigger ADC Function
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PERI ODG6

0 = PWM condition trigger ADC fun

1 = PWM condition trigger ADC fun

NoteThis bit is onl-glvghed fppePV

When PWM i-alignedgedype, setting t

take any effect.

[ 16] CUTRGENG6 |[Channel 6 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upgount direction
0 = PWM condition trigger ADC fun
1 = PWM condi tfiuonnc ttiroing geenra bA DeCd .
NoteThis bit is onl-gsl vghed fppePV
When PWM i-alignedgedpe, setting t
take any effect.

[ 15: 12]Reserved |[Reserved

[ 11] ZPTRGENS5 |[Channel 5 Zero Point Trigger ADC
Enable PWM trigger ADC function w
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgine df d rygleio gamedd «

[ 10] CDTRGENS5 |[Channel 5 Compare Down Trigger AD
Enable PWM trigger ADC function w
downount direction
0O = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgine df d rygleio gamedd «

[ 9] CPTRGENS5 |[Channel 5 Center Point Trigger AD
Enable PWM Trigger ADC Function
PERI ODS5
0 = PWM conditionDisabged. ADC f un
1 = PWM condition trigger ADC fun
NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgedpe, setting t
take any effect.

[ 8] CUTRGENS5 |[Channel 5 Troimppere AJPC Enabl e Bit
Enable PWM trigger ADC function w
upgount direction
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit is onl-gl vghed fppePV
When PWM i-alignedgedpe, setting t
take any effect.

[ 7: 4] Reserved |[Reserved

[ 3] ZPTRGEN4 |[Channel 4 Zero Point Trigger ADC
Enable PWM trigger ADGQ ofuunntcetri oma tw
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgind df d rygleio taimedd &

HE N
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[ 2] CDTRGEN4 [Channel 4 Compare Down Trigger AD

Enable PWM trigger ADC function w
downount direction

0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit i s-adalgindk df d rygleio taimedd &
[ 1] CPTRGEN4 |[Channel 4 Center Point Trigger AD
Enable PWM Trigger ADC Function
PERI OD4
0 = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun

Not e Thhiits i s only valaild gfncerd RWN ei.n
When PWM i-alignedgedpe, setting t
take any effect.

[ 0] CUTRGEN4 |[Channel 4 Compare Up Trigger ADC
Enable PWM trigger ADC function w
upgount direction

0O = PWM condition trigger ADC fun
1 = PWM condition trigger ADC fun
NoteThis bit is onl-glvghed fppePV
When PWM i-alignedgedpe meaat migh @ sts
take any effect.
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3.10.7.14PWM Tr i gger Status Register (PWM_ADCTSTSO
Regi ster Of f set R/ W/ Description Reset Val ue
PWM_ADCTSTPWM_BA+0x|R/ WPWM Trigger St{0x0000_ 0000
Bits Descriptions
[ 31: 28]Reserved |[Reserved
2y ZPTRGF3 Channel 3 Zero Point Trigger ADC
When the channel 3's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[2 P CDTRGF3 Channel 3 Compagger DAWG FI ag
When the channel 3'"s counter is cgd
trigger ADC.
NoteThis bit can be cleared by so
[25b CPTRGF3 Channel 3 Center Point Trigger AD
When the channel 3's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[2 } CUTRGF3 Channel 3 Compare Up Trigger ADC
When the channel 3's counter is ¢
trigger ADC.
NotTehi s bit can be cleared by sof
[ 23: 20]Reserved |[Reserved
19 ZPTRGF2 Channel 2 Zero Point Trigger ADC
When the channel 2's counter is ¢
trigger ADC.
NoteThis bit cahtwarel ewai ¢édnlgy 1.
[1B CDTRGF2 Channel 2 Compare Down Trigger AD
When the channel 2's counter is cgd
trigger ADC.
NoteThis bit can be cleared by so
1y CPTRGF2 Channel PDi@antTern gger ADC FIl ag
When the channel 2's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
1B CUTRGF2 Channel 2 Compare Up Trigger ADC
When the channel 2's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
[15: 12]Reserved |[Reserved
[ 11] ZPTRGF1 Channel 1 Zero Point Trigger ADC
When the channell's counter bes <¢d
trigger ADC.
NoteThis bit can be cleared by so
[ 10] CDTRGF1 Channel 1 Compare Down Trigger AD
When the channel l1's counter is cgd
HE N
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trigger ADC.
NoteThis bit can be cleared by so
[ 9] CPTRGF1 Channel 1 Center Point Trigger AD
When the channell's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 8] CUTRGF1 Channel 1 Compare Up Trigger ADC
When the channell's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 7: 4] Reserved |[Reserved
[ 3] ZPTRGFO Channel 0O Zero Point Trigger ADC
When cthamnel 0' s counter is counti
trigger ADC.
NoteThis bit can be cleared by so
[ 2] CDTRGFO Channel 0 Compare Down Trigger AD
When the channel O's counter is <c¢d
trigger ADC.
NoteThis bit can be cleared by so
[ 1] CPTRGFO Channel 0O Center Point Trigger AD
When the channel O0O's counter is ¢
trigger ADC.
NoteThis dligarcead by software writ
[ 0] CUTRGFO Channel 0O Compare Up Trigger ADC
When the channel O0O's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
HE N
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3.10.7.15PWM Tri gger Status Register (PWM_ADCTSTS1

Regi ster Of f set R/ W Description Reset V
PWM_ADCTSTPWM_BA+0x|R/ WPWM Trigger Status/0x0000_

Bits Description

[ 31: 28]Reserved |[Reserved

2y ZPTRGF7 Channel 7 Zero Point Trigger ADC
When cthlaennel 7''s counter i s counti

trigger ADC.

r ADC.

is bit can be cleared by so
I 5 Compare Down Trigger AD
he channel 5'"s counter is caqg

tr
N o
[ 10] CDTRGF5 [Ch

— «

=)

S
s
a
e
[
NoteThis bit can be cleared by so
[2 P CDTRGF7 Channel 7 Compare Down Trigger AD
When the channel 7's counter is cgd
trigger ADC.
NoteThis bit can be cleared by so
[25b CPTRGF7 Channel 7 Center Point Trigger AD
When the channel 7's counter is ¢
trigger ADC.
NoteThi s dligarcead by software writ
[2 } CUTRGF7 Channel 7 Compare Up Trigger ADC
When the channel 7's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 23: 20]Reserved |[Reserved
19 ZPTRGF®6 Channel 6 Zero Point Trigger ADC
When the channel 6's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
[1B CDTRGF®6 Channel 6 Compare Down Trigger AD
When the channel 6's counter is cgd
trigger ADC.
NoteThis bit can be cleared by so
1y CPTRGF®6 Channel 6 Center Point Trigger AD
When the channel 6's counter i s ¢
trigger ADC.
NoteThis bit can be cleared by so
1B CUTRGF®6 Channel 6 Compare Up Trigger ADC
When the channel 6's counter i s ¢
trigger ADC.
NoteThi s dligarcead by software writ
[15: 12]Reserved |[Reserved
[ 11] ZPTRGEFES5 Channel 5 Zero Point Trigger ADC
When the channel5's counter i s ¢
i gge
teTh
anne
n t

=
(¢}
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trigger ADC.
NoteThis bit can be cleared by so
[ 9] CPTRGF5 Channel 5 Center Point Trigger AD
When the channel5's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 8] CUTRGFS5 Channel 5 Compare Up Trigger ADC
When the channel5's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 7: 4] Reserved |[Reserved
[ 3] ZPTRGF4 Channel 4 Zero Point Trigger ADC
When the channel4's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 2] CDTRGF4 Channel 4 Compare Down Trigger AD
When the channel 4's counter is <c¢gd
trigger ADC.
NoteThis bit can be cleared by so
[ 1] CPTRGF4 Channel 4 Center Point Trigger AD
When the channel 4's counter is ¢
trigger ADC.
NoteThis bit can be cleared by so
[ 0] CUTRGFA4 Channel 4 Compare Up Trigger ADC
When cthtaemmnel 4's counter is count.i
trigger ADC.
NoteThis bit can be cleared by so
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3.10.7.16Pr eci se PWM i @QeretderType Contr ol Register (P

Regi ster Of f set R/ Wi Description Reset Va
PWM_PCACT PWM_BA+0x 8 R/ W|PWM Preci skl i €eenxd|0Ox0000_0
Control Regi ster

Bits Descriptions

[ 31: 1] |[Reserved |[Reserved

[ 0] PCAEN PWM Preci-alei geend eType Enabl e Bit
0 = Pr ecalsiegnceedn tteyrpe Di sabl ed.
1 = Poerdilsiegned type Enabl ed.

HE N
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3.10.80peration Steps
3.1081PWM Counter Start Procedur e

The following procedure is:recommended for

1. Conf icd wgcke se @il tWvir CL KPS C

2. Configure clockPWMeClekDI fVo e gissettseorium @ e cls@ ¢
(CLKDI Vn) .

3. Configure P WM cBWMr QT L froergi serealimggd amad
(CNTMODEN = 1), PWM counter aligned typ
counter (CNTENNn = 0).

4, Configure PWM RWMtCCDLf orre gsiesttterng( i nvert el

Dead me generator on/off (DTCNTnm). (Opt.i

Conf iPOMMr & TECEEhQi st er-titme sient eeaadl . ( Opti on

ConfigureeegompMrCMPDATTIr setting PWM dut

Configuperd®owWWnt er PWMgP ER)e ©D 1f

Configure PWM intePWNMplLt Nemlmiobrl es ertetgiinsgt eP

interrupt type (I NTTYPE), PWM zero inter

match interrupt enabl e bit (CMPUI ENN) ,

© N o 0

PWM compare down match interrupt enabl e
9. Configure PWM outPpMt P&EOiEMNbd ee malbglies t RWM (0 ut
10.Configure PWM RWMLtQTUt orReWNadbdoeunt(er ( CNTE]

3.1082PWM Counter Stop Procedure

Met hod 1:
Set-bipetr¢c ount er register (PERI ODn) to 0. Wh
PWM counter (CNTENNn in PWM_CTL). (Recommen
Met hod 2:
Di sable PWM Counter directly (CNTENnNn in PV

The reason why this method is not recommen
stop PWM output signal and | ead to change
damage to the motor control circuit.
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311 Watchdog Ti mer (WDT)
3.11.10ver vi ew
The Watchdog Timer is used to perform a s\
state. This prevents system from hanging f

Ti mer supports -tpesysinemi odomwal dnledePower
3.112Feat ur es

2Hit free runningimxm@etcoonheevafor WDT

Sel ect achulte itnidneer/42)l WRT CLK cycdwets iamtde rtvh
0.5 ms ~ 524.288s,. if WDT_CLK = 32 kHz
Supports selectable WDT reset delay peri
reset delay period
Supports-oMDT -wtpikneeu ncti on only i f WDT cl oc
or XTL

3.11.3Bl ock Diagram

RSTCNT(WDT_CTL[(])
o Watchdog
Reset WDT 24-bit WDT > WDT CTL[] interrupt
counter vy counter
0 ||. | 4 | Ik |23|24| INTEN '—‘
T {0000” g:::; WDT_CTL[6] Watchdog

A

> »
[ Time out Period reset
| | interval select —»
|y, | Perod RSTCNT | |
IETITREE < WDT_CTL[1] N ng
WDT_CLK Lo WDT_CTLZ]
T _>Wake up cpu from
WDTEN TOUTSEL _J power down mode
WDT_CTL[7] WDT_CTL[11:8] WKEN
WDT_CTL[4] N WKE
WDT_CTL[5]

Fig3#g8®8atchdog Ti mer Bl ock Diagram

3.114Cl ock Contr ol

The WDT <c¢cl|l ock ching385dd I's shown in
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WDTSEL
(APB1_CLK_CTRL(16])

\I\ WDTCKEN

(APB1_CLK_CTRL(10)
0 ] WDT_CLK

APB1_CLK/2M1

1

/

32K_CLK

Figa#g®atchdog Timer Clock Control
3.115Basi c Configuration

The WDT peri pheerdaWDicCKEKPBI @WK bCTRLO[ 10] )
source can Wbd SEAIPBdt €d Ki_ lCTRLO[ 16] ) .

3116 Functi onal Description

The WDT i R2ebliutdefsr eaen running up ceaeowrtemtwirtyv
Tab3leshows t heoWDTi ni enev al P e g 3iagadn oswesl etchtei oW

timeat interval and reset period timing.
3.11.6.IWDT Tiomé¢ FI ag

Set WDAgG(NWDT _CTL[ 7]) to 1 wildl enable the W
start counting twwp.t T hmeree vaarle peeirg hotd OtditBéE b e
(WDT_CIEIB[]). When the WDT TONTSEWUDNT eCT 18[ela c h

setting, t-oaet WDNt @rrmept wi || esocuct u r T O &ngd

(WDT_CTL[16]) wil!l be set to 1 i mmediately
3.11.6.2WDT Tiomé¢ | nterrupt FIl ag

Setting WDTEN (WDT_CTL[7]) to 1 wil/ enabl

start counting upoutThiemtee ravrael epiegrhito dt icnaen
TOUTSEL (WDIT8ELTYL[ IWhen t he WDT up count e
(WDT_CIEI8[]) settingutthetWbDifupt mevi |l |l-oatcur
interrupt flag I'F (WDT_CTL[3]) wil/l be set
I's set to 1.
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3.11.6.3WDT Reset Del ay Period and Reset System

A specified TRSTD reset delay period occur
ShoseRISTCNWDT _CTL[ O] ) 2#&%0 tr aMDEat utphecount er
generating -ohe WBJIetti snegnal before the TR
Mor eover, URSTDSBIDTI ALTETL [1:0]) to sel e
clear WDT counter. dIlfuet hhea sWDnlo tu pb eceonu nd leeg a1
TRSTD del ay period expires, the WDT contro
(WDT_CTL[1]) bit is enabled, and tHFamuatlei g
36 Wat chdog Tiumerl nTtiemeval an.d TRee eltR T rrieosde tT
keep the | ast 63 WDT <clocks and then <chij
(0OX0000_0000). The RSTF (WDT_ &@Tut[ 2r]e)s ewisl It
User can check RSTF (WDT_gc@&L[{R2])heiaysbémn
by WDToti meeset or not.

Tab3lleWat chdog Joiume rl nTtiemev a l Period Selecti

TOUTSEL Ti mut I nterval Reset Delay Per.i

TTI S TRSTD
0000 2* TWDT (3/18/130/1026)
0001 26 TWDT (3/18/130/1026)
0010 2% TWDT (3/18/130/1026)
0011 21 TWDT (3/18/130/1026)
0100 2% TWDT (3/18/130/1026)
0101 2t%  TWDT (3/18/130/1026)
0110 21> TWDT (3/18/130/1026)
0111 216  TWDT (3/18/130/1026)
1000 2% TWDT (3/18/130/1026)
1001 &  TWDT (3/18/130/1026)
1010 2t%  TWDT (3/18/130/1026)
1011 220 TWDT (3/18/130/1026)
1100 2% TWDT (3/18/130/1026)
1101 2% TWDT (3/18/130/1026)
1110 2% TWDT (3/18/130/1026)
1111 2% TWDT (3/18/130/1026)
HEE
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EEE
=1 RSTF=1
= If RSTEN=1
& 4 e
wor o ML UL LU
F o< Tns PE—
TrsD
RSTF Two: watchdog clock time period
WDT reset — g B AF|>B CLK

(low reset) |<_>|

Twot watchdog clock time period
Tns : watchdog time - out interval period((2 4- 229*T wor

TrsTo Watchdog reset delay period
selectable 2/17/129/1025*T wpwelay period

controlled by RSTDSEL(WDT_ALTCTL[1:0])

Fig#a®at chdog Joiumerl nltiemeval and Reset Period

3.11.6.4ANWDT Waukpe

I f WDT clock source is selected to -R€Wnor
mode whil eouNDTI nttiemrer upt signal i s generat e
I n the med&WKWhwDTe ,CTtLHe ] ) wi | | be set t

WKH WDT_CTL[5]) status via software to
WDT tdwte i nterrupt or not
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3.11.7WDT Contr ol Regi ster Map

R:xr ead Wowrl iyt, eR/oMiby h read and write

Register ‘Offset ‘R/NDescription ‘Reset Val
WDT BAadceress: WDT_BA = 0x4000_4000

WDT_CTL WDT_BA+0yR/ WWDT Control Regist|0x006000 0
WDT_ALTCT|/WDT_BA+03R/ WWDT Alternative Co|0x0000_0(¢
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3.11.8WDT Regi ster Description

3.11.8IWDT Contr ol Register (WDT_CTL)

Regi sterOf f set R/ WDescription Reset Val
WDT_ _CTL |{WDT_BA+0yR/ WWDT Control Registen0x006000 0

Bits Descriptions

[ 31] | CEDEBUG |I CE Debug Mode Acknowledge Disab
0O = I CE debug mode acknowl edgmen
WDT up counter wild.l be held whil
1 = | CE dedkingo wrioeddeg ment Di sabl ed.
WDT up counter wild/l keep going n

NoteThis bit is wrdStYes [RrEGeaLdTthe d.r
[ 30: 17]Reserved Reserved.

[ 16] TOF WDT T-ome FIl ag
This bit wilWDbeupetcotmt dr whal ee
tioet interval
0O = WDDutti memterrupt did not occu
1 = WD-Dbutti memterrupt occurred.
NoteThis bit is cleared by writd.i
[ 18]: 1 Reserved Reserved.
[ 12] RST_REGI OReset Region Select(Write Protecl
00 jusrtegli.o2nV wi t hout anactr| & rc
1. all chip without work_mode(r onm
[ 8] TOUTSEL WDT T-bome I nterval Selection (Wrif
Thefseebhrts sel-ect itmttetvanle peri od
c0ooo = 2~4 * WDT_CLK.
o001 = 2~6 * WDT_CLK.
o010 = 2~8 * WDT_CLK.
6011 = 2~10 * WDT_CLK.
000 = 27~12 * WDT_CLK.
0101 = 2~14 * WDT_CLK.

0110 8&* 2wDT _CLK.
0111 6* 2wDRT _CLK.
1060 Z*1WDT_CLK.
101 2~18 * WDT_CLK.
10E02% WDT_CLK.

101 2062"WDT_CLK.
11602* WDT_CLK.
116122 WDT_CLK.
11023% WDT_CLK.
1111 2=4 2WDT _CLK.
NoteThis bit is wriStYeS RrEGLeEtiesd .e

[ 7] WDTEN WDTEnable Bit (Write Protect)
0O = WDT Disabled (This action wi
1 = WDT Enabl ed.

HE N

PANIx®r User Mabhual V1. Paged 6 f5 4 2



PANCHIP PANIxG®#ries BLE SoC T
HE N
NoteThis bit is write protected.
[ 6] I NTEN WDT T-obme I nterrupt Enable Bit (Wi
I f this bit i s -oeunta bilnetde,r rtuhpet VgD Tg nt
to CPU.
0 = WD-butti memterrupt Disabl ed.
1 = WDDbutti memterrupt Enabl ed.
NoteThis bit is write protected.
[ 5] WK F WDT T-bome Wepkdée&lag (Write Protect)
This bit indicatpsfltde shdteus uptt
0 = WDT does noup.cause chip wake
1 = Chtiup wWaken deepsl eepumodentiefr
generated.
Not:elThis bit is write protected.
Not:e2This bit is cleared by writi
[ 4] WK E N WDT T-ome Wepkd&unction Control ( Wr
I f this bit is soceut tiontler rwhpitl ef 1Vg
generated to 1 and (WDErcCiuipfib6kha
WDT tdumnte i nterrupt sigunpalt rwiglglerg e
0 = Wepkeérigger event-oDti siabtl erdr u gt
1 = MWaokerigger eventouenaibnteedr riupt
NoteThis bit is write protected.
[ 3] | F WDT T-bome I nterrupt FIl ag
This bit will be set to 1 while
tioet interval
0 = WDDbutti memterrupt did not occu
1 = WDDutti memterrupt occurred.
NoteThis bit is cleared by writd.i
[ 2] RSTF WDT T-bome Reset FIl ag
This bit indicates the soyustt erne shea
0 = WD-butti meset did not occur.
1 = WD-Dbutti mecertr ed.
NoteThis bit is cleared by writd.i
[ 1] RSTEN WDT T-ome Reset Enable Bit (Write
Setting this bit wiultl remaehkl e utnicd
counter value has not been cl ear
expires.
0 = WDDbutti meset function Disabl e
1 = WD-Dbutti meset function Enabl ed
NoteThis fpirtotiectwndi.t Refer to the
[ 0] RSTCNT Reset WDT Up Counter (Write Prot ¢
0 = No effect.
1 = Reset2dh e WDfTewmpalounter val
Not:elThis bit is write protected.
Not:e2Thi s bit wild/l be automati cal
HE N
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3.11.82WDT Al ternative Control Register (WDT_ALTC
Regi st erOf f set R/ WDescription Re s\eatl ue

WDT_ ALTQWDT_BA+O0)R/

WWDT Alternative Contf0Ox0000 _0(

Bits Descriptions

[ 31: 2] |Reserved

Reserved.

[1: 0] |RSTDSEL

WDT Reset

Del ay Selection (Write

When WDDbutti mappened, user has Paert
to clear WDT counter by setting
timet reset happened.
User can select a suitable settinrn
Period.
00 = WDT Reset Delay Period is 10
01 WDT Reset Delay Period is 13
10 = WDT Reset Delay Period is 18
11 = WDT Reset Delay Period is 3
Not:elThis bit is write protected.
Not:e2Thi s register wiiolutbe erseg e thal
HE N
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312 Wi ndow Watchdog Ti mer (WWDT)
3.1210ver vi ew

The Window Watchdog Ti mer (WWDT) is used t

window period to prevent software run to u

3.122Featsur e

6-bit down counter -batueoMmMPATBOATRI| aed (E€MP
WWDT tauite wi ndow period flexible
Suppobitts value (PSCSEL) t o -bd rt o gprraensntaabl | ee
period of WWDT counter

3.123Bl ock Diagram

The WWDT block diFags&am i s shown in

PSCsH Ox3F
(WOT_CT11:8]) W‘Zetil
Wite H g
FLOONT=0x—) Wite RLDONT
v 00005A%5 y
% 11-bit WOTR-
=Dl -
prescal e | 6-bit down counter P ONTDATSOVPDAT (WET_STATUS 1])
Conpartor ONTDAT<QWPDAT
6-bit conpare
val ue( QVPDAT) g L WO F wor
(WOT_STATUS 0] ) I nt errupt
6-bit down
synchroni ze P count er | NTEN
val ue( ONTDAT) (WOT_CIL[ 1])

Fi gaag ®WWDT Bl ock Diagram
3.124Cl1 ock Contr ol

The WWERBTiIi pheral c¢clock is enabled in WDTCKE
can be selected in WWDTSEL[1:0] (CLK_CLKSE
The WWDT cl| ock cRing3rGad IS shown in

PANIx®r User Mabhual V1. Pagee9 6 f54 2
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WWDTSEL
(CLK_CLKSEL2[17:16])
WDTCKEN
(APB1_CLK_CTRLO[11])
WWDT_CLK
APB1_CLK/2M1 —— 10
32K CLK — 11

Fi g3 2WDT Clock Control

3.125Functi onal Description

The WWDT i nkiltuddewm ®&ounter with programm
di fferent -oWWDT nttiemeval s. -Bihtet WWDTki sobased
clock divide 2048 (HCLK/ 2048) or 32 kHz i1
pogr amma bbliet Iplr escal e counter vaP UGS ELwh i
(WWDT_CTL[11:8]). Al so, the correlate of

val ue armMmabdliest ed i n
Tab3ll1exVWDT Prescaler Value Selection

: . |Max. -Dutnel nt ¢
PSCSEL Prescal er VaMax. -DutmmePer i ( WWDT_ CLK=32
0000 1 1 * ovpor* T 2ms
0001 2 2 * evbr* T 4 ms
0010 4 4 * Gvbr* T 8 ms
0011 8 8 * @vbr* T 16 ms
0100 16 16 * vadgr * T 32ms
0101 32 32 * vawdr * T 6 4 ms
0110 6 4 64 * Tvavdr * 128ms
0111 128 128 *wm4 * T |256ms
1000 192 192 * w4 * T |[384ms
1001 256 256 * wm4 * T |512ms
1010 384 384 * wm4 * T |768ms
1011 512 512 * w4 * T |1.024s
1100 768 768 *ww4 * T |1.536s
1101 10214 1024 *wwbrd * T|2.048s
1110 1536 1536 *wwb4d * T|3.072s
1111 2048 2048 *wwbt4 * T|4.096s
HE N
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3.1251WWDT Counting

When the WWDTENO(WWDEE_ €€L|[ WWDT down count
Ox3F to O. To prevent program runs to dis
WWDT_ _CTL register can only be written once
di sabl e WWDT ngo U WWWWDITENQuntcihange counter pr
change window compare value (CMPDAT) whi |l

enabled by user unless chip Iis reset.
3.1252WWDT Compare Match FI ag

During down counting by the WWDT counter,
1 while the WWDT counter value (CNTDAT) i s
and WWDTF can be cleared by wuser.

3.1253WWDT Compare Match Interrupt FIl ag

During down counting by the WWDT counter,
1 while the WWDT counter value (CNTDAT) i s
and | NTEN(WWDT_CTL[1]) is set to 1. WWDTI F

3.1254AWWDT Reset System

When WWDTIF (WWDT_STATUS[O0]) is generated,
to Ox3F by writing Ox00005AA5 to WWDT_ RLDC
counter value reached to 0O and generate W\
I f nur €dTDAT (WWDT_CNT[5:0]) is | arger tha
user writes OxO0OO0OO0OO05AA5 to the WWDT_RLDCNT

wi | | be generated i mmediately to cause chi

ONTDAT>QMPDAT | Wit e RLDONT OX5AA5

6-bit down counter » wll reset system
val ue ONTDAT from | ]
Ox3F to Ox00
CNTDAT=0 Syst emr eset
conpar at or q i medi ately
6-bit conpare val ue
QWPDAT CI\II'DQTdﬁ(]\PDQII'> Wite RLDONT Ox5AA5
w il rel oad ONTDAT
to Ox3F

Fi g3 WWDT Reset and Reload Behavior
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ndow Setting Limitation

When wuser writes OxXOO0OO0OO0O5AA5 to WWDT_RLDCN
value to O0x3F, it needs 3 WWDT <clocks to
rel oad action. Notice that i f user set P S

prescwaé estvall d be as 1, and the CMPDAT ( WW
2. Otherwise, writing WWDT_ RLDCNT register

unavail able, WWDTIF(WWDT_ STATUS[O0]) is gen
al ways happened.
Tab3lleCMPDAT Setting Limitation
PSCSEL Prescal e Val ue
0000 1 O0x03 ~ Ox3F
0001 2 O0x02 ~ O0Ox3F
ot her s ot her s 0x00 ~ Ox3F

PANIXx®Er User

MaB ual
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3.126 WWDT Contr ol Regi ster Map

R:r ead Wowr iyt, eR/oMMby h read and write

Register ‘Offset ‘R/W‘Description ‘Reset Val
WWDT Base Address: WWDT BA = 0x4000_4100
WWDT_RLDC/ WWDT_BA+03yW WWDT Rel oad Coun|0x0000_0(

WWDT_CTL |WWDT_BA+03yR/ W |WWDT Contr ol Reg|0x003F_O0¢
WWDT_STAT|WWDT_BA+03yR/ W |WWDT Status Regi |0x0000_ 0 (
WWDT_CNT |WWDT_BA+03)R WWDT Counter Val 0x0000_ 0(

3.127WWDT Regi ster Description

3.12.7IWWDT Rel oad Counter Register (WWDT_RLDCNT)

Regi ster Of f set R/ W Description Reset Val
WWDT_RLDCNWWDT_BA+0XW WWDT Rel oad Coun|0x0000 _0(

Bits Descriptions

[ 31: 0] |RLDCNT WWDT Rel oad Counter Register
Writing OXO0O0O0O0O5AA5 to this regist
O0x 3F.

NoteUser caWWDhmhI|IRBLDIMVGNT eregi ster t
val ue when current WWD T counter
(WWDT_CTL[21:16]) .

I f user writes WWDT_RLDCNT when ¢
than CMPDAT, WWDT reset signal wi

PANIx®r User Mabhual V1. Pag3e08f542
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3.12.72WWDT Contr ol Register (WWDT_CTL)
Regi ster |Of f set R/ WDescription Reset Val
WWDT_CTL|WWDT_BA+0|R/ WWWDT Control Regis/OX003F_0:¢
Bits Descriptions
[ 31] | CEDEBUG |I CE Debug Mode Acknowledge Disabl
0 = I CE debug mode VWKTh ocwd uendtgimmegn.t
WWDT down counter wil/l be hel d wh
1 = I CE debug mode acknowl edgment
WWDT down counter wil|l keep going
[ 30: 22]Reserved |Reserved
[21: 16 ] CMPDAT WWDT Window Compare Bits
Set this register to adjust the v
NoteUser can only write WWDT_RLDQC
value when current WWDT counter v
| f user writes WWDT_RLDCNT regi st
|l arger than CMPDAT, WWDT reset si
[15: 12]Reserved |[Reserved
1: 8] |PSCSEL WWDT Counter Prescale Period Sele
0000 -sc @Iree i s -0lu;t Meaex itoidme s 1 * 614
0001 -sc@®@Ire i s -oc2upte Mamdti me2 * 64 *
0010 -ssc @Ire i s -0du;t Meaexr itoidme s 4 * 64
0011 -sc®lree i s -08u;t Meaeex itoidme s 8 * 64
0100 -sc®lIre i s -6t Meaxi odmes 16 *
0101 -sc®@lIre i s 8@t Mexi 6dmes 32 *
0110 -sc®lree i s -64t Maxi 6dmes 64 *
0111 -sc@®@lre i s Io2ud; pMax otdi mes 128 *
1000 -sc@Plree i s 1o2Z; pMax otdi nimes 192 *
1001 -sc®lre i s 205u6; pMax otdi mes 256 *
1010 -ssc ®Plree i s 3084d; pMax otdi nhes 384 *
1011 -sc®lre i s 5oluzx; pMax otdi mes 512 *
1100 -sc®lre i s Fotud; pMax otdi mes 768 *
1101 sc®lre i s 10ad; pMakoti ime 1024
1110 -sc®Plre i s 1-686; pdMaxoti me 1536
1111 sc®lree i s 2-048; pdMakodi me 2048
[ 7: 2] Reserved |[Reserved
[ 1] | NTEN WWDT I nterrupt Enable Bit
| f this bit is enabl ed, the WWDT
generated and inform to CPU.
0O = WWDT counter compare match in
1 = WWDT counter compare match in
[ 0] WWDTEN WWDT Enabl e Bit
Set this bit to enable WWDT count
0O = WWDT counter is stopped.
1 = WWDT counter is starting coun
HE N
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31273WWDT Status Register (WWDT_STATUS)
Regi ster |Of f set R/ WDescription Reset Val
WWDT_ STATWWDT_ _BA+0(R/ WWWDT SRefguster O0x0000 _ 0
Bits Descriptions
[ 31: 3] |Reserved |[Reserved
[ 2] WWDT F WWDT Compare Match FIl ag
This bit indicates the flag statu
CMPDAT (WWDT_CTL[21:16]).
0 = No effect.
1 = WWDT count e&€MPWD&AlTue mat ches
NoteThis bit is cleared by writin
[ 1] WWDTRF WWDT Tiomdr Reset Fl ag
This bit indicates the systtem elsaed
0 = WWDDbuti meset did not occur.
1 = WWDDuti meset occurred.
NoteThis bit is cleared by writin
[ 0] WWDTI F WWDT Compare Match Interrupt FIl ag
This bit indicates the interrupt
mat ches CMPDAT (WWDT_CTL[21:16]) .
0 = No effect.
1 = WWDT counter value matches CM
NotTehi s bit is cleared by writing
3.1274WWDT Counter Value Register (WWDT_CNT)
Regi ster |Of f set R/ WDescription Reset Val

WWDT _ CNT|WWDT_BA+0

R

WWDT Counter Value|0x0000 _0(

Bits Descriptions

[31: 6] |Reserved |[Reserved

[ 5: 0] CNTDAT WWDT Counter Value
CNTDAT wi |1 be updat edbicto nWWDTuodi
val ue.

HE N
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3.13

| 2C Seri al |l nterface Controller (I

3.13.10vervi ew

The 1 2C bwisr e ssaritamMo i nterface, consisting
clock (SCL).These wires carry information
device is recognized by a unrinamuemiatdtder & so ra
depending on the function of the device. C
when performing data transfers. A master i
and generates thetkdtoctkr an gfnear .s Ato tpheatmitti
considered a sl ave.

The 1 2C module can operate in standard mod
data rates | ess than or equal to 400 Kb/ s)
1000 Kbsppkpedhimgde (with dattaMbhaskrs | ess th
Depending on specific device implementatioc

CPU overl oad.

3.132Featur es

SuppdRrtCei ce

Three speeds:

AStandard mode (0 to 100 Kb/ s)

i Fast mode (O 400 Kb/ sfTp/ e) fast mode pl u:
i Hi eslpeed rho6 eMb/Os)

Twoperation mode:

ARSIl ave mode

A Master mode

Clock synchronization

7-0r -blix addressing

7-0r -blix combined format transfers

Bul k transmit mode

|l gnore CBUS addresses (an ol der ancestor
Transmit and receive buffers

| nt err upmo e @mwdrl a&tdi on

Support DMA
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3.13.3BI ock

i pl e masters

Di agr am

PANIxXG®r i es

SDIA2 @ oDATA i me

arbitration

BLE SoC T

(t HD;

APB Bus Register Slave Master
Interface F?Ie State State
Unit Machine Machine
Rx Rx TX RX
Filter Shift Shift FIFO
Toadle Synchror DMA TX
99 izer Interface FIFO
Clock Interrupt
Generatof | Controller

3.134Funct

Thchapter

Fig3#ag42C Controll er

i onal

31341 2C Behavior

On 1 2C bus,
generating the cl

transmitting

descr.i

Descriop

dat a

bes t

ti on

he funct.i

Bl ock Diagram

onal behavi

s transferred between

ock

and controlling the

0

t

or receiving danat he®/$Clomandce

are synchromyyseobaaikbyt dhere

the MSB being
bit is

during the |

transi

tion on

sampl ed

ow

tr ans mi

Each sl ave has a

want s

PANIXx®Er User

to communi

MaB ual V1.

period
t he

SDA

uni g

cat e

of SCL and mu st be
|l i ne whi e SCL is hi
ue address that i s

with a sl

i s one SCL c
tted first, and an ac
dur itnhge rt ehfeo rhe ,g ht hpee r S AL loifn €

ave, t he mas

Pag3 df542



PANCHIP PANIxG®#ri es BLE SoC T
HE N
is then followed by the slavebs address a

wants to transmit data or receive data frc¢
(ACK) pulse after the address.
Moreover, the | 2C protocol also all ows mul
arbitration procedure to determine bus own
The interface can operate in one of the fo

Sl ave transmitter

Sl ave receiver

Master transmitter

Master receiver

I f t he matsrtaenrs njintatsere)r i s wreicteiinvge rt)o, tthhee srle
byte of data. This transaction continues |
STOP condition. I f the magtwerves)reabdengl
( sltarv@@nsmitter) a byte of data to the ma:c
transaction with the ACK pFulgB@.®2Thhiss thama\
continues wuntil the master terminates the
transaction after the | ast byte iIs receiyv

addresses another sl ave afhtier bieshsawiimg d sR

Fi g86 e
SorR
P P
| P or R
SDA } | i ImsB| | [ [isB]ACK] [ | [ACK] '] |
from slave from receiver T |
| IRor P
L |
Start or restart Stop and restart
condition Byte Complete SCL held low c%ndltlon

Interrupt  while servicing
within interrupt  interrupt

FigdG®Pata transfer on the | 2C Bus for Mas:

SorR
Lo _l =
l I l 1P or R
I e e
SDA L. [msB] ][ JusBJack] [ JU[NAK] T]T |
! | from master from transmitter !
| IR orP
L |
Start or restart Stop and restart
condition Byte Complete SCL held low condition

Interrupt  while servicing
within interrupt  interrupt

Figd#ag®@ata transfer on the 1 2C Bus for Mas
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The 12C is a synchronous seri al int.e.r.face.
only while the SCL | ine i sRHSOW RTe xccoenpdti tfi a
out put dr i-direaisn awod logpetmo r  +AON Dp efrufnocrtm owiisr eo r
Data is transmitted in byte packages.

When operating as an 12C master, putting
generate a START conditibATAndMhecla2z€8elsus h
generate a STOP condition on the |1 2C bus;
even if the transmit FIFO is empty.

When operating as a slave, the | 2C does no
protocol . However, if a read request i s me

data has been supplied to ist.prTcviisded atld st |

modul e, or the |1 2C sl ave i $2¢c€irgehpil =tderb.y wr
The 1 2C supports mixed read and -wirt t @&ndonb
addressing modes.

The 1 2C does not support mi &¢Hatdbdiste saad ddrnec
transaction f-iltl owddr ébyys at rla®dxaamtbii omre d orf o K
transactions.

To initiate combREW*TAARTe hEoNhat dt banséersp 1.

and operating as a master, when the 12C ¢
FI FO and executes the next transfer. I f th
transfer, t hte icsombsiende dt of oirsnsaue t he transfer
the current | 20OATAaqMDeri scocnhpel cekteeds:,

I f set to 1, a STOP bit is issued.

| f set to 0O, the SCL is held | ow until t

3.13421 2C Protocol s

Nor mal | vy, a standard communication consi st
I1)START or Repeated START signal generati ol
2)SI ave address and R/ W bit transfer

3yData transfer

AHSTOP signal generation

START and STOP Conditions
When the bus is idle, both the SCL awg SDA
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resistors on the bus. When the master wan

i ssues a START conditi otnt owht sansi tdiedn nefd
while SCL is 1. When the master awaptsitou
STOP condition. Thi#®iigh defainsed i boa lbé & hloc
l1Figge sBshows the timing of the START and S

transmitted on the bus, the SDA |l ine must
”””” | | | |
SDA
| | | l
| | | I
SCL
S P
Start Condition Change of Data line stable ~ Change of Stop Condition
data allowed data valid data allowed

Fi g6 BTART and STOP Condition
Addressing Slave Protocol
There are two adHdteaddfesmabbBt mattendadst her

7-bi t Address For mat :

Duringbitthead7dr ess format, the first seven
address and the LSB bit Hibgidtg &0 Whiesn thohe R/ \
set to O, the master writes to the sl ave.
sl ave.

MSB LSB

S| A6 | A5 | M| A3| A2 AL | A0 RW|ACK

Sent by slave
Slave address

S=start condition
ACK=acknowledge

R'W =read/ write pulse

Fi g &bit Address For mat
l1tbit Address For mat:
Duri Abg t10addr essing, t wo byldiets addker s sa.nsT hee
the first byte contains the following bit
that thbist itsr anslfOer f ol ltewegdildy t22hd)nexwthi
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address bits 9:8, and the LSB bit (bit 0)
7:0 of theFs¢gaw®haws rbeilsts .aldddr ess f or mat

S |N1i [N |N17 |[N21s [Non | A9 | AB |RIW|ACK| A7 | A6 | A5 | A4 | A3 | A2 | Al | A0 |ACK

Sent by slave Sent by slave

Reserved forl10 it address
S=start condition
ACK = acknowledge
RIW = readiwrite pulse

Figd#a®dit Address For mat

Tab3led 2C Definition of Bits in First B

Sl ave Add/R/ W Bit |Description
0000 00O |O Gener al Call Address. | 2C pl ace
Gener al Cal | interrupt.

0000 000 |1 START Byt e.

0000 001 |X CBUS address. Qur 1 2C ignores tt#

0000 010 |X Reserved

0000 011 |X Reserved

0000 1XX |X Hi eslpeed master code

1111 1XX [X Reserved

1111 0ol X |X 1it slave addressing

0001 000 |X Reserved

0001 100 |X Reserved

1100 001 (X Reserved
This |1 2C does not restrict you from using
reserved addresses, you may run into incon

Transmitting and Receiving Protocol

The master can initiate data transmission
mas-t eansmit treegc @irveamra.sthersl ave responds to
transmit data or receive datet rtam/sfmridm etrh e
receiver, respectively

MasiTemnsmitt eRecaenidv eS| ave

Al l data is transmitted in byte format, w
data transfer. After the master sends the
data to theresdaiveer thhests|l aeeeggaedswghal t fAC
a staceiver does not respond with an ACK p
a STOP condition. The slave must | eave the

transfer.
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I f the rmanstmartter i s tr aFnisgBiftet it i@ ndraetcae | avdea:

responds ttor atnhsemi ma strerwi t h an acknowl edge

recei ved.

For7-bit address

S| Slave addres{f RRW | A | DATA A | DATA A/A | P

N on (write)

For10-bit address

Slave addres e Slave addres
S First7 bits A second byte

| [ _
11110006 N On (erte)

A |DATA AA | P

_A=Acknowledgg€SDA low

I:I From Master to Slave A=No AcknowledgéSDA high
S=START Condition
I:I From Slave to Master P=STOP Condition

Fig3it®asTeansmitter Protocol
MasiRercei ver-Tamds&i aver

I f the master i s Feg®&ftkitnlge d att lme ama stheorwnr a
transmitter with an acknowledge pul se aft e
| ast byte. Thi srdceitvher wmottritafmesensndtshes r stl haavte
byte. Tthrea hsslearv er el i nqui shes the SDA | ine &

( NACK) so that the master can issue a STOP

For7-bit address
S | Slave addresy{ R'W | A | DATA| A |DATA A | P
[
N 1A (read)
For10-bit address
Slave addres{ -, Slave addressg Slave addres —
S First7 bits RIW| A second byte A | St First7 bits RIW A | DATA A P
| I | |
11110006 N 0A (write) 11110000 | 14 (read)
I:I From Master to Slave
I:I From Slave to Master A= AcknowledggSDA lov
A=No Acknowledg¢SDA high
S=START Condition
P=STOP Condition
Fi g8%*®asReceiver Protocol
When a master does not want to relinquish

i ssue a RESTART condition. This is identic

ACK pul se. Operating in master modeane tsh e v
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using a transfer of a different direction.

START BYTE Transfer Protocol

The START BYTE transfer protocol i Doaet u
dedicated 1 2C hardware module. When the 1|2
| 2C bus at the highest speed suppomtsdcrso
However, when [ 2C is a master, it support s
beginning of every transfer in case a sl av
This protocol consists of seven zerbisgbren
372 This all ows the processaopltehdathei adglalels
O is detectedonOnokl ehedmtectdos a 0, it swi

to the correct rate of the master.

== =
SDA | ' Dummy | |
I : acknowledge | '
I .
L HIGH) | |
SCL f i
| |
miipipEENnEn RN
S | Sr |
L_. ACK L.
|[¢&————— Start byte 00000001 ——»

Fi gB#BTART BYTE Transfer

The START BYTE procedure is as foll ows:
1 Master generates a START condition.
2 Master transmits the START byte (0000 0O
3 Master transmits the ACK clock pulse. (P

format used on the bus)
4 No sl ave sets the ACK signal to O0.
5 Master generates a RESTART (R) condition
A hardware receiver does not respond to t}
and resets after the RESTART condition 1is

3.1343Tx FI FO Management and START, STOP and RES

When |1 2C operates as a master and | C -EMPT)
ponentnodoegsenerate a STOP i f the Tx FIFO

component hol ds the SCL Iline | ow, stall i ng
FI'FO. A STOP condition is generated dnlty w
9 (Stop bit) of the command written to DAT
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IC_DATA_CMD | RESTART| STOP| CMD DATA
10 9 8 7 0
DATA iReadWrite field; data retrieved from slave is read
from this field data to be sent to slave is written to this field
CMD i Write-only field; this bit determines whether transfer
to be carried out is Red@MD=1) or Write (CMD=0)
Stopi Write-only field; this bit determines whether STOP is
generated after data byte is sent or received
Restart Write-only field; this bit determines whether
RESTART (or STOP followed by START in case of restart
capa bility is not enabl@ds generated before data byte is sent
of received
Fi gt DATA_CRI®gi ster if | C_EMPTYFI FO_HOLD_MASTE
3.1344Mul t i pl e Master Arbitration
The 1 2C bus pr otnoacsotlerasl Itoovsr ensuildtel pdre t he
masters on-btulse sdme el 26 an arbitration pr
the bus at the same time by generating a
(for exampbetral mecyohas control of the bu
the first master sends a STOP condition an
Arbitration takes place on the SDA |line, w
a 1 while the other master transmits 0, |o
master that | ost arbitrattioln tclaen e€mdctomuth

I f both masters are addressing the same s

phase.
Upon detecting that it has | ost arbitratio
Fig8&ft4l | ustrates the timing of when two ma
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EEN

F
_|_ —— === ===

DATA1 | : MSB N 1A A
| | DATA1 loses abitration
I | \ \
] .

DATA2 | I MSB N On
I | SDA mirrors DATA2
|

SDA | : MSB

l |

/

e 7L UL LU

b — —

SDA lines up with

DATA1START
condition

Fig3#dsul ti ple Master Arbitration
For -hipgédd mode, the arbitration cannot go
programmed wiilpeadumiagu eb hicgwede Tihs sd&f i ne
designer and i s set by writing to gtilsd eHj
HS MADDRBecause the codes are unique, onl

occurs by the end ofspédedtmasntseni scodea. of t

Control of the bus is determined by addres
so there is no central master nor any orde
Arbitration is not allowed between the fol

A RESTART condition and a data bi't
A STOP condition and a data bi't
A RESTART condition and a STOP conditi on

Sl aves are not i nvol ved in the arbitratd.i
3.1345CI ock Synchronizati on

When two or more masters try to transfer i
arbitrate and synchronize the SCL c¢lock.

messages. Data is valid only dunrcihnrgo ntilzeath i
performed uédNDgcobheewtred to the SCL signe
the SCL clock to O, the master starts cour
the SCL clock signal t ockl paetr itohde. bHogw envneirn,g
i's holding the SCL |line to 0, then the mas

|l ine transitions to 1.
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Al l masters then count of f their h.i.g.h ti
transitions the SCL |Iline to 0. The masters
|l ongest | ow time forces the othera myntcdhm oi

SCL clock is gener aFed®f®hOpthi dmsalillyl,u sstlraavt

SCL Iline |ow to slow down the timing on th
Wait state
:<_>: Start counting HIGH period
CLKA

ClLKB —h

SCL
SCL LOW transition Resets ~ *  sCL transitions HIGH when all
all CLKs to start counting CLKs are in HIGH state

their LOW period

Fi g3%%*®ul-Master Clock Synchronizati on
3.13460per ation Modes

This section provides information on oper a

Sl ave Mode Operation

I nitial Configuration

To use the 12C as a sl ave, perform the fol

1.Di sable the 1 2C by Iwx( ttBeNgg sa ed 06 to bit

2WriteSLAVEhADORI ster (bits 9:0) to set th
to which the 1 2C responds.

B3Writel2€ CHN@éRJL ster to specify whic-lortype
lit by setting bit-od).y Boadkkel eyt wer iltd@g
(SLAVE )Dlahd a MASTER) BNt 0 (

4 Enable the 12C by wr2iCtiEeNgi at €106 in bit O
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rogram ICENABL
Reqister
Y
Write 0 to ENABLEto
disable PC
Y

Program ICSAR
Register

Write toIC_SAR!o0 set thg
slave address

<&

1%

A 4

Program ICCO
Register

A

A
Write to
IC_10BITADDR SLAVE
to specify7- or 10-bit
address is supported

Write 1to IC_ENABLEto
enable PC

Fig3f@nitial Configuration
S| alreansmi tter Operation for a Single Byte

When another 1 2C master device on the bus

as a-tslaavseni tter and the foll owing steps oc
1.The other 12C master device initiates ar
slave ad&LAYE AmMORhxet er of the 1 2C.

2The 1 2C acknowledges the sent address art

indicate that titransmiatcttem.g as a sl ave
3The 1 2C asserts the RBAREQROQnNEEATWPter bi

holds the SCL | ine | ow. | t i s in a wai't
interrupt has IbR@NMMaK keelgi siuer t oM_RD_RE
set to O, then it i's recommended that a
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to instruct the CPU tRAWelrRQr & &TUS todri .c
aReads t h&AWiIi hBQc §[TRTUSR_RD_REQ bit fie
must be treated as the equivalent of t

b.Software must then act to satisfy the

c.The timing interval used should be in
period the 12C can handl e. For exampl e
4.1 f there is any data remaining in the Tx

| 2C asserts a TX_ABRAW.INR@ rImuépgtu S(tbeirt) 6t oo
old data from the TX FI FO.

| f the TX_ABRT interrupt | R®s MR nr ema sk
(M_TX_ ABRT bit field) being swgsging tOhe tth

routine (described in the previous ste

RAW | RQ_STAG§USter .

aReads that indicate bit 6 (R_TX_ABRT)
equivalent of the TX_ _ABRT interrupt bei
b. There is no further action required fr.
c.The timing interval used should be sim

t ReAW_| RQ_S[TAJTUISegi st er .

5. Software WDATAe€MOpi ¢theer with the data to
in bit 8).

6.Soft ware must clear the RD_REQ and TX_AB
of RAW | RQ_STATgUSst er before proceeding.
TX_ ABRT interrupts have be&AWMmMaR® edTATtU
register will have already been perfor me
bit has been read as 1.

7.The 1 2C releases the SCL and transmits t

8The master may hold the 1 2C bus by issui
i ssuing a STOP condition.

S| aRreecei ver Operation for a Single Byte

When another | 2C master device on the bus
acts aseaeesVaweand the following steps occ
1.The ot her | 2C master device initiates ar

| 2C0s sl av eSLlaAVEr_eAsDsDdRi 5t tehn e
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2The 1 2C acknowledges the sent address at

indicate that theelkc2Cvies.acting as a sl a
3.1 2C receives the transmitted byte and pl
4.1 2C asserts theRAKRW IFRQLS[TAT WIergu pstt e(r ) . | f

interrupt has beenl RMAsMERIK de@i sttoers etta

FIFO_TXtor S val ue | arger than 0, then it

i mpl emented for |RE€r iSOt Ese &#dsl RE afiBATOUS

register RXwiFtIHFOb iBtEt 3 a 1, mu s t then be

equivalent of the RX_FULL interrupt bein
5, Software may r eBATA h@Mddgyitset efrr o(nb itthse 7: 0) .
6. The other master device may hold the |2

release the bus by iIissuing a STOP condi't
S| alvreansfer Operation For Bulk Transfers
I n the standard | 2C protocol, all transact

responds to a remote master read request b

a sl awvter grsdmivtet er ) i s i ssuedowi tthea r rreead er
( magteerei ver ), at a minimum there should L
transmitterdéds TX FIFO. 12C is designed to

read reqguests can t aknet etrhrautp td attoa gweitt hnoourte r
el iminates the possibility of significant
for data each time had there been a restri
This mode only occurs whreannsind Q@ ties . at¢fi nd
acknowl edges t he -tdraa ms nsietntte rb ya ntdh et hselraev ei s
FI'FO, the 12C holds the 1 2C SCLruphe( RDWRW

and waits for data to be written into the
I f the RD_REQ interrupt is maKRReSTARYS st @r
being set to 0, then it is recommended t ha

of RAW | RQ_STATUS t er RAWebhRQ_ SDTATAUS r et ur n
(R_RD_REQ) set to 1 must be treated as the

in this section. T
The RD_REQ interrupt i s raised upon a rea
when exiting the interrupt service handlin

1 byte or more than 1 byte intheddebytxe FI:1
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master, i f the master acknowl edges t.:1.e | as
because the master iIis requesting for more
I f the programmer knows in advance that th
then when another master addresses |1 2C and
n number bytes and the remoteomadaea. rEacei
the 1 2C slave continues to send data to t
acknowledging the data sent and there is
hold the SCL Iline | ow or to issue RD_REQ a
I f the remote master is to receive n bytes:c

of bytes |l arger than n to the Tx FIFO, thi
bytes, it clears the Tx FIFO and ignores a
The |1 2C generates a transmit abort (TX_ABR
i n this example. At the time an ACK/ NACK
remote master has all the dat a tihte ved mtvse.0 s/
machine to clear the | eftover data in the

clock domain where the FIFO exists and the

Master Mode Operation

I nitial Configuration

The initial configuration procedure for Ma
par ameter | 2C_DYNAMI C_TAR_UPDATE. When set
address format can be changed dynamieanlly
only applies to when 1 2C is acting as a ma

di sabl ed before any changes can be made to
The procedures are very similar and ar e
ADDR_MASKHIEtR i s setl|l 2€i €CNEeRyLi bsitter4dTdaR_BKADDR1 2
register).
To wuse the |l 2C as a master when the | 2 C
parameter is set to AYeso (1), perform the
1.Di sabl e the 12C by 2vCriE€Ngngt €r t o bit 0 of
2WritelR2&€ CINdeRgLi ster to set the maxi mum s
operation (bits2:1) and to specify whet h:

mode when the device is a slave (bit 3).
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B3WriteTAR_ _ADPRgi ster the address of the I

indi cates whether a Gener al Cal | or a ST

by | 2C. The desir edi nsipteieadt eodf ttbhaeh sHoZ@ slpDa

addressind.,edi ADyR mveA SIBTIEEtR fi el d (bit 12).
4.0nly appli esgplkelead fmord ehitgh MSST eMADDRYI st er t

desired master code for thdeF26edThe mas
5Enabl e the 1 2C by Iw2CtrkeMgg sd er .t o bit 0 o
6.Now write the transfer dDATA_tGNEYG iasntdkrdatl

DATA_CM®gi ster is written before the 12C

|l ost as the buffers are kept cleared whe
DynamAR_ADDARDDR_MASUpEdRat e
The 1 2C supports dARaAMDORUtpsd 29D IDORNg MAIHT HEiRte
12) bit fTIARI_ADD&Rf i ¢ ther . I n order to perfoc
TAR_ADDeRgi ster, the | 2C_DYNAMIC_TAR_UPDATE
set to Yes (1). You TcAaR AdDyDergmist &Ir | prewwvi de d
ensures that there are no other commands I
I f the software dToAR_ ADsDNRo @ h shu loey rralennee,d tomdr
following conditions are met:

|l 2C is nb2CédBDHBEIOgd (

OR

| 2C i s |l&€rCa[t®Ne=dl1)(; AND

| 2C i s NOT engaged in lahg_ MHAGtWELSO )(t x, r x
AND

| 2C i s enabled tol@gELe CHOKL=iI1N ;Mast er mode
AND

Thearee eN®Ories in 2CheSTAZJUBLIEF O (
Master Transmit and Master Receive
The 1 2C supports switching back and forth
transmit data, write the data to be writte
Command RDeAgriAs tOMD R MW i t [ 8] should be writ
operations. Subsequently, a read command m
byt e DDATAt lCaM®gi st er, and a 1IRNsWoul dThe WRCCt

continues to initiate transters advel obngnas
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t he transmit FI FOOdehpbeanadmasg empt yt he

| C_EMPTYFI FO_HOLD_MASTER_EN, the master ei

compl eting the currentDATrAardMDeriss ®oset itoch
Il f set to 1, it issues a STOP condition
| f set to O, it holds SCL | ow unti/l next

Disabling 1 2C
The regCsEBSBITATUS i s added to allow software
the hardware has compl etel yl ZQ uBeNgdeswmrri et
from 1 to O.

1.Define a timer interval (ti 2c_pol 1) equ
hi ghest 1 2C transfer speed used in the s
highest 1 2C transfer mode is 400 kb/ s, t
2.Define a meaxitmumartainmd er , MAX T POLL_COL
repeated polling operation exceeds this

3.Execut e a blocking thread/ process/ funct
transactions to be started by softwar e,
4. The variable POLL_ _COUNT is initialized t
5.Set bi i 2C r&d\g itshteer t o O.

6Readl|l B8eESNATUS regi StE&Nr_ STABUB e6bi tt he) .

POLL_COUNT by one. | f POLL_COUNT O MAX_
relevant error code.

7.1 f2C_ _BNATUS[ 0] i's 1, then sleep for ti 2«
Ot herwise, exit with a relevant success

Aborting 12C Transfers
The ABORT cont2rColtEeNgi st ef ahkows the softwa

before completing the issued transfer comm
request, the controller issues the STOP co
Aborti mg ftelre itsr aal | owed only in master mod«
1.Stop filli MDATAh &MDxi tFH FrODew commands.

2When operating in DMAC mode, disable the
3.Set bit 2C r&d\g itshteer ( ABORT) to 1.
4. Wait for the M_TX_ABRT interrupt.
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5, ReadT X hABRgi ster to identify the source
MASTER_TRANS._ ABORT

3.1347Spi ke Suppression

The 1 2C contains programmabl e spike suppre
the 12C Bus Specification for SS/FS and HS
This |l ogic is based on counters that moni

they remain stable fo2 &l kr edetl ersmibneefdoraem
i nternally. There i s one separate counter
i2c_cl k cycles can be programmed by the wuse

t he fr eg@cuecnicky aonfd it he relevant spike | engt
Each counter is started whenever its input
of the input signal, one of the foll owing
The i nput signal remains unchanged unti |l
this happens, the internal version of tF
counter is reset and stopped. Tohne tchoeu nitnef
signal i s detected.
The input signal changes again before ¢t}
this happens, the counter is reset and s
updated. The counter remains stioppedt eat
The timindidgBael dmsitmates he behavior des

c_ck WWUUMUUI

%L____J
Spike length
pcunterg 0 (1X2X3X0X1X2X3X4X5) 0

Internal filitered SCL |

Fi g3 %" ®pi ke Suppression Exampl e
The count | imit value used in thZtsckekamptl E
and for SS/FS operation (50 ns spike suppr
The 1 2C Bus Specification <calls for di f f e
oper at iorb® medd or SS and FS; 10 ns for HS,

values needed for each case:
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Regi SR eS®%loRds the maxi mum spike | ength f
RegiH3 eSoR ds t he maxi mum spi ke value fo

These registers are 8 bits wide and acces:

purposes; however, they can be written to
t hat can be programmed i nto t hweasleuag egmasltled
1 results in the value 1 being written.

31348Fast Mode Plus Operation

I n fast mode plus, the 12C allows the fast

to 1000 Kb/s. To enable the 1 2C for fast

before initiating any data transfer:

l1.Configure the Maxi mum Speed mode of | 2C |
mo de .

2.12c _cl k frequency should greater than or

B.ProgranmCtic&NTeRgLi ster [2: 1] = 206b10 for f a:
4.ProgFaa@L LC@QUEBCL_ HCOWNT sters to meet t
SCL.

5.Progr & _SI8éeRi st er to suppress the maxi mt
6.Progr ®SMAt E®gi ster to meet the Im2Gi H)ATA da

313491 C_CLK Frequency Configuration

When the 12C is configur edMade aPlSusa n(drRrMd) ,

Speed (HS) master, the *CNT registers mu:
place in order to ensure proper 1/ 0 timing
When the | 2C operates as an | 2C master, i n

SSCL_LCQUNSCL_LCOEeNTster valueSFmMBSZRbe
SSCL_HCQUNRICL_ HCOBNT ster valueSFm8$SERDbe
I f the component I s HErCdg rLaCndondeNdi ¢ toe rs upaglou e
|l ar geHS th&®nk .
I f the component i s HSBrCdg rHCENg ¢ toers upalou e
| ar geHS t SRk .

Details regarding the 12C high and | ow cou
The minimum value of 1 C_*_ SPKLEN + 7 for
required for the 12C to drive SDA after
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The minimum value of I C_* SPKLEN :.% for
required for the 12C to sample SDA durin
The 1 2C adds one cycle to the programmed
period of the SCL <clock; this is due to

(* _LCNT + 1).

The 12C adds I C_* SPKLEN + 7 cycles to t
generate the high period of the SCL cloc
A The counting | ogic for SCL high counts t

A The digital filtering applied to the SCL
where SPKLEN i s:

HSF_S$UERthe component is operating in S§&
HHS_SSUR the component is operating in H!
AThis filterisngpbiindltwdeas moewvtad and t he pr

on SDA and SCL edges.

A Whenever SCL is doéfikhewomplteot Ondyt BaeSCIL2 (
internal | ogi2zc _thkenggl e tbBreacurred.
SCL low time of which Zhelk2@eirs odapd il e
the mini mum SCL hi @h_dlikneparsi dadcs r(teein I :

3.13.4.10SDA Hol d Ti me

The | 2 C protocol specification requires
(t H2;C_DATIAn standard mode and fast mode, a
undefined part between | ogic 1 and |l ogic O

fast mode pl us.

The | 2C contains a sof SDAr &é7J IpR @g reannanial bel ec
adjustment otfi mehEDFBDEAT IR dt er can be progt
the 1 2C 1 8Cd®bfabsl ed .(

SDA Hold Timings in Receiver

When |1 2C acts as a receiver, according to

the SDA line to bridge undefined gap bet we
SDA RX _KBWbRbe used to alter the internal h
SDA |ine. E®S&DA_ WRaXI_UdeEIlgRns ttehre r e pr 2cs_ecnltks pae ruil

The mini muSb Av aBRXu el ®LfR. Thi s hold time is a
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HlI GH. The receiver does not extend the SDA
Fig3#t&hows the |1 2CShs_ RXcheliloRprammed t o gr e

equal to 3.

IC_CLK l '

Sclint |
(internal SCL after filiter logip | —

Sda post spk suppression I
(internal signal after filiter logic | '
Sdaint |

(SDA signal after filiter and ho)d l '

IC_SDA RX_HOLD >=3

Fi g3t&2C r ec&iDWe RXwIiHITH R
| DA _RX_WHBLRreater than 3, 1 2C does not ho
SCL goes LOW internally.
The maxi munsDWalRKedTheaR can be programmed i
respective speed modes ar eTado8téb ved from th
Tab3dleMaxi mum VabDAeRXfHTLR

Speed Mode Maxi maIbnA RX_ H/alRi e

Standard Mode SSCL_HCOBRTSS$BR

Fast Mode or Fast |FSCL_ _HCOBRTSS$BR

Hi gh Speed Mi FS{CL_HCOBNTSS$BRISCL_LCOUIST SSL
31}

SDA Hold Timings in Transmitter
TheDA TX_ HEBIgRster can be used to alter the
the | 2C. EaSbDAVAXuUuldEIDR st Be represents a u
When the 12C is operating |1 8CMAATAMIrngMoide ,
i2c_cl k period. TBIDAr dgfXo tHéls&kvae v awhueen of zer o,
SDA @Qmeclik cycle after driving SPAL TtXo HTAQI
the following is true:
Drive on SDA_ODXcHWiIk®l k cycles after driwv
A When the 12C is operating li2nC_PlAdvne n o d e
SPKLEN2c+ ¢4 ki periods, where SPKLEN i s:
SF_S$SERthe component I s operating in st a
HS SSYUR the component i s operating in hic
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AThis delay all ows for synchroni zati on

Therefore, SDAv@X_ WféeRkR a value | ess than
drives SDA ZXPKUEN ctyc/l eis after SCL has t
ot her WHDAUGX _¢HITLRe foll owing is true:
Drive on SDA_©Xcikts®l k cycles after SCL
0
AFi gatrt®Ehows tRE DADMI ng generated by the
Mode @&DBDANTX_HTIR

IC CLK

IC DATAOE

IC CLKOE

Y- __

I< '
IC SDATX HOLD=3

Fi g3f®2C Master | nmp2@namntBbrAg HTHLDZ
3.13411DMA Controll er Il nterface

The 1 2C has -an DMAIiocoapabblubity that can be
has a handshaking interface to a DMA Contr
bus is used to perform the datactmpaomongfham

fl owchartFig3&®own in

PANIx®r User Mabhual V1. Pag3e2@f542



[

)

PANCHIP PANIxG®#ri es BLE SoC T
HE N
. v .
Clear all DMA interrupt Read ChEnReg to Write address of
by writing to cleat > cheak if Chann@is IC_DATA_CMD
register free register to SAR
v Wiite address of
Program CTD: system memory
1.Set BLOCK_TS to19 location to DAR)
2.Set TT FC to001for memoryto -periphera I
transfer
3.Set SRCTR_WIDTH to 000for eight bits
4.Set DSTTR_WIDTH to 000for eight bits Set address of target Write to
5.Set INT_EN to1to enable interrupts Slave by writing it to IC_DMA_CR
SAR to enable
Y l transmit FIFG
Program CFGx . T T DMA channel
1.Set FIFO MODE to0l single transfer IC_SS HCNT to set
mode HIGH period of SCL v
2.Set MAX_ABRET to0 Write to
;%.Set.SRQ.HS_POL and DSTHS POL to0 Write to IC_DMA_TD
| active high ; IC_SS LCNT to set LR to set
4.Set HSSEL DST to0l hardware LOW period of SCL| | | Transmit Data
handshaking l Level for
Write to DMA request
Write to DmaCfgReg to set Global DMA IC_INTR_MASK to
Enable l enable all interrupts v
Write to ChEnReg to enable Chanfiel Write to IC_ RX_TL to |CV\é“|\t|iéoLE
set Rx FIFO threshold —
v level to enable2C
Write to IC ENABLE register to disable2C
l Write to IC TX _TL to
set Tx FIFO threshold
Program ICCON: : ) level
1.Set IC SLAVE_DISABLE to 1l slave
disable
2.Set IC RESTARTEEN toli enable restalrt
mode *|2C asserts dmax_req to the DMA
3.Set IC 10BITADDR_MASTER toll 10- when Tx FIFO level is below
bit addressing IC_DMA_TDLR y
4.Set IC 10BITADDR_SLAVE to1] 10-bit ;?F%A;;ezgsgg; 538"”‘:22’;9 S 13X
ggj;fémMix SPEEDMODE to3i high *I2C_: trangfer begins when a command i
speed mode - available in Tx FIFO
6.Set IC MASTER MODE toli master [ ] DMA programing
enabled I [ ] 12C programing

PANIXx®Er User

Fi g8 ®l owchart for

Ma®B ual V1.

DMA and

| 2C Progr ami
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31351 2C Regi ster Map
R:r ead Wowr iyt, eR/oMMby h read and write
Register ‘Offset ‘R/W‘Description Reset V
| 2C Base Address: 1 2C_BA = 014000 _0000
| 2C_CNTRL | 2C_BA+ |[R/W|l 2C Control R{qOT 0000 _
TAR_ADDR | 2C_BA+ |[R/W|l 2C Targ®egAdd0l 0000 _
SLAVE_ ADDR | 2C_BA+0O/R/W|l 2C Slave Addif0l 0000 _
HS_MADDR | 2C_BA+0/R/ W|l 2C High Spee|l0OT 0000 _
Code Address |
DATA_CMD | 2C_BA+0 R/ W|Il 2C Rx/ Tx Dat0l 0000 _
Command Regi st
SSCL_HCOUNT | 2C_BA+0 R/ W|Standard Spee¢(0l 0000 _
Hi gh Count Re(
SSCL_LCOUNT |l 2C _BAHR/ W|Standard Spee¢(0l 0000 _
Low Count Regi
FSCL_HCOUNT |l 2C_BA+0 R/ W|Fast Speed | 201 0000 _
Hi gh Count Re(
FSCL_LCOUNT | 2C_BA+0 R/ W|Fast Speed 12(¢(01 0000 _
Count Regi ster
HSCL_HCOUNT |l 2C_BA+0 R/ W|High Speed 12010000 _
Hi gh Count Re(
HSCL_ _LCOUNT |l 2C_BA+0 R/ W|High Speed 12010000 _
Low Count Regi
| RQ_STATUS |l 2C_BA+0R | 2C Interrupt |[OT 0000 _
| RQ_MASK | 2C_BA+0R/W|l 2C Interrupt [0T0000 _
RAW_| RQ_STATUS |l 2C_BA+0R | 2Rawnt eStratpus/0l 0000 _
Regi ster
FIFO_RX_TSD | 2C_BA+0 R/ W|l 2C Receive HOIT 0000 _
Regi ster
FIFO_TX_TSD | 2C_BA+0 R/ W|l 2C Transmit 0T 0000 _
Regi ster
CLR_I RQ |l 2C_BA+ |R Clear Combine¢(0l 0000 _
I nterrupt Regi
CLR_RX_UNDER |l 2C_BA+0R Clear RX_UNDEJOT 0000 _
CLR_RX_OVER | 2C_BA+0R Clear RX_OVER|0TO0000
CLR_TX_ _OVER |l 2C_BA+0R Clear TX_OVER|OT 0000 _
CLR_RD_REQ |l 2C_BA+0R Clear RD_REQ I0OT 0000 _
CLR_TX_ ABRT | 2C_BA+0R Clear TX_ ABRT|0T0000
CLR_RX_DONE |l 2C_BA+0R Clear RX_DONE|0OT 0000 _
CLR_ACTI VITY | 2C_BA+0R Clear ACTIVITYOT0000
CLR_STOP_CHECK |l 2C_BA+0R Cl eSalrOP _ CHIENCtKe {OT 0000 _
CLR_START_CHECK|lI 2C_BA+0QR Cl eSalTART _CHECK|0T 0000 _
I nterrupt
CLR_GENERAL_CAL|I 2C_BA+0QR Cl eGEENERAL _CAL|OT 0000 _
I nterrupt
HE N
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| 2C_EN | 2C_BA+0 R/ W|l 2C Enable Re(01 0000 _
| 2C_STATUS | 2C_BA+0R | 2C Reagtiusst er 0T 0000 _
TX_FI FO_LR |l 2C_BA+0QR Transmit FIFO|0T0000_
Register
RX_FIFO_LR | 2C_BA+0QR Receive FIFO 1010000 _
SDA_HTLR | 2C_BA+0 R/ W/SDA Hold Time |01 0000 _
Register
TX_ASR |l 2C_BA+0QR | 2C Transmit A0T 0000 _
Register
SLAVE_NACK | 2C_BA+0 R/ W|Gener at e SLV_[0T 0000 _

Regi ster
DMA Control Rg0OI1 0000 _
transmit and |

DMA_CNTRL | 2C_BA+0Q R/

=

DMA_TX_DLR | 2C_BA+0 R/ W|DMA Translmdwvel[0Ol 0000 _
DMA_ RX_DLR | 2C_BA+0 R/ W/ DMA Receive DJg01 0000
SDA_SR | 2C_BA+0 R/ W|l 2C SDA Setup |01 0000 _
ACK_GENERAL_ CAL|I 2C_BA+0/R/ W[l 2C ACK Gener g0l 0000 _
| 2C_BNATUS |l 2C_BA+0R | 2Enabl e Staty0l 0000 _
SF_SSLR |l 2C_BA+0 R/ W|l 2C SS and FS|01 0000 _
Suppression Li
HS SSLR |l 2C_BA+0 R/ W|I 2C HS Spi ke|0T 0000 _
Limit Registel
CLR_RESTART_CHE(I 2C +BA A{R Cl eREEISTART _CHE|OT 0000 _
I nterrupt Regi
SCL_SLT | 2C +BWA A(R/ W|l 2C SCL Stuck |OT FFFF_
SCL_SLDIR | 2C +BA B4R Clear SCL StudqOlT 0000 _
I nterrupt Regi
HE N
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31371 2C Regi ster Description

This section describebsl.t Regiasgiestserag el iont ¢
but status bits refZectl kadomans.thaeretoue
the HCLK register refl ectes_cdlhke saicdea.vity th
Some registers may be written onl yl 2wh eEnN t |
register. Software should not disable the
transmitting when it is disabled, it stops
after the current transfreerceiisvicnogmpulnettiel. tTht
aborts the transfer, i n which case the 1| 2C

to when the 1 2C iisn drhaeblre deasrcea iipndiomast.ed

3.13.711 2C_CNTRL

This register can be written onlyl 22BN t he

being set to 0. Writes at other times have

Regi ster Of f set R/ Description Reset

I2 CCNTRL | 2C_BA+(R/ V1 2C Control Regist|0I 0000

Bit|Description

[ 31|Reserved Reserved.

[ 7] | STOP_CHEE&OL\I n sl ave mode:
16bilssu&FOPhE€HECtKer rupt only when
16b0ssu&FOPhE€HECGKespective of whe
Dependenci es: This register bit
(MASTER=ENO6DbO)

Not e: During a gener al call ad
STOP_CHIElCtKer 8 TOP_CHEEEKOLMED 6b1,

sl awesponds to the general <call a
Th8TOP_ _CHECtKer rupt i s geheaateadt g
mat ches the slave address (SAR).

[ 6] | SLAVE_DI S This bit controls whether | 2C hae
presesignal is applied, then thi
par ansdtA/tE .DIY® S u have the choice
di sabled after reset is applied,
the sl ave. sBywvaeaefiaulatlt watyse enabl e
need to disable it after reset,
I f this bit is set (slave is dis
perform any acdlianet hat requires
0 = slave is enabled
1 = slave is disabled
Note: Software should ensure tha

HE N
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al so be written with a 606.

[ 5] |RESTART _EN Determines whet her RESTARadc tciomgia
Some older sl avwasnddongoRESTARDT ¢
RESTART conditions are used in sg¢

0 = disabl e
1 = enabl e
When the RESTART is disabl ed, t hg

e
foll owing functions:

SendiSMTARTE BYTE

Perfor mi nggpeaendy rhadgeh oper ati on
Performing direction changes in
Performing a r eabdi topaddarteasosn wi t h
By replacing RESTART condi tsiuobns ef
START condition, spdoiwn oipnetroa tmuolnts
I f thepabaveons are performed, il
of RAV | RQ_STAGUSt er .

[ 4] | ADDR_MASTER_|The function of this  TARt ADriBdgh asn
becomesona yr ecaodpPDR aMABSTER_R

0 =i addressing

1 =bil0D addressing

[ 3]|ADDR_SLAVE When acting as a sl ave, this -brt
bit addresses.

0 =bi% addressing.tr @hs adtai€Co nisglwig
addr essibng; afdadmr eBlsowgr »DndlyAGE eX
register are compared.

1 =bidl0 addressing. Thbei tl 2aCd d reesgp0i

match the f WBILIAVEQ AIDBDIRE sbért he

[ 2: |SPEED_SEL These bits control at which spee
if one is operating the 1 2C in n
val ues beinpyprsodrntammed These b
appropriately for slave mode al s
filter as per the speed mode.
This register should be programm
ot herwi se, hardware updates this
1 = standard mode (0 to 100 Kb/ s
2 = fast mode (O 400 Kb/s) or fa
3 = high speed mode (O 3.4 Mb/ s)

[ O]  MASTER_EN This bit controls whether the |2
0 = master disabl ed

1 = master enabl ed
Not e: Software should ensure t hat
al so be written with a 616.
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3.13.72TAR_ADDR
Regi ster Of f set R/ WDescription Reset
TAR_ADDR | 2C +WA O|R/ WI1 2C Target Address/01 0000
Bits|Description
[ 31:|Reserved Reserved.
[ 12]|ADDR_MASTE|This bit controls whet hoerr-biCtheatdcCe
when acting as a master
0O =biA*a addressing
1 =bil0D addressing
[ 11]|1 FEXECUTE This bit indicates Whwei®er Genét whr
BYTE command.
0 = ignGAELDSBTAMRIDTARe ADDR mal | vy
1 = perform speci al CACLc SmhAaBRNT d a s
[ 10]|CALL_START|If biFEXEQUTIES set to 1, then this
or START BYTE command is to be per
0O = Generali &fatldr Aidglg eisrsg a Gener
perfor med. Attempting t o i ssue a
(TX_ABRTRAWf|I R@BeSTAGUSter. The 1| 2C
mode uhFEXECHWIi@tE val ue (bit 11) is
1 = START BYTE
[ 9: O TAR_ADDR This is the target address for any
Call , these bits are ignored. To ¢
only once into these bits.
| f TtAhRe ADDRELAVE_A®DR t he -lsacnke, e X ios
FI FOs are shared bet weemaaasit®rnatn
one dir ecadk nmdde i si mplpgp)y .t emdot d
transmit to itself; it can transm
HE N
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3.13.7.3SLAVE_ADDR

Regi ster Of f set R/ WDescription Reset
SLAVE_ _ADDR | 2C +BA O|R/ W1 2C Sl ave Address |01 0000

Bits|Descriptions

[ 31:|Reserved Reserved.

[ 9: OSLAVE_ADDR|Th®LAVE_ AIWD®IRds the sl ave address w
Forbi7t addr S 8&AVEgAD®ROlY i s used.
Thi s register can be written onl
corresp@Ed[€EONt obei ng set to 0. Writ
Not e: The default values cannot b
0T 00 to 0107, or 0178 to OI7F. T
guaranteed i SLAWY&E PODARR amMDbDORea r e s ¢

3.13.74HS _ MADDR

Regi ster Of f set R/ VDescription Reset
HS_MADDR | 2C +®BA O/ R/ |1 2C High Speed Maste|/OIl 0000
Regi ster

BitgDescriptions

[ 31:|]Reserved Reserved.

[2: HS_MADDR This bit field holds the valmoe eofn
codes arebirtesceadveesd (800001xxx) that
or other purposes. Each master hag
mode marstlea sprceesent on the same |2
to 7.

This register can be written onl
corresp@Ed®®Nt obeing set to 0. Writ

PANIx®r User Mabhual V1. Pag336f542



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

3.13.75DATA _CMD

Regi ster Of f set R/ WDescription Reset
DATA_CMD | 2C +BA 1|R/ W I 2C Rx/ Tx Dat a Bu{0T 0000
Regi ster

Bits|Descriptions

[31:|Reserved Reserved.
[ 10]|RESTART This bit contr ol s swhueetdh ebre fa r RE S ThAeR
(only writabl e)

1 =RBSTARTIi _SsENl, a RESTART i s sienstue
(accordi ng RtNo) ,t hree gzarl dileensodt otfh ew htert g
is changing from the previous comr
0 =RBSTARTIi _sEN1, a RESTART is issue
changing from the previous commancd
[ 9] STOP This bit controls whether a STOP i
writabl e)
1 = STOP is issued after this byt
empty. I'f the Tx FIFO i s tnroite se mpd
transfer Dby issuing abuwsTART and ar
0 = STOP is not issued after this
empty. If the Tx FIFO is oaotrempt

sending/receiving dat at lBReNiteist .aclcfor
i s empty, the mastaenrd hsotlad sl st htehcethdla
is available in the Tx FI FO.

[ 8] RNW This bit controls whether a read ¢
This bit does not control the dir €
the direction when it acts as a ma
1 = Read
0 = Write
When a command is entered in the
read commawrdesc.eilvrers Imowes , this bit

to this register-taraemsmutt treaq unordead .
dat BATA_CMO to be transmitted.
When programming this bit, you sh
perform a read operation after a
TX_ _ABRT interr RAW ( RQt SBAUS tt ehre)
(Il FEXEQUTIBTARhADDRgi ster has been ¢

If a A1l0 is written to this bit af
TX_ABRT interrupt occurs.

[ 7: 0|1 2C_DATA This register contains tha heatl& Ct ¢
I f you are writing to this re&giCsDe
are ignored by the 1 2C. However,
value of data received on the |2C
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3.13.76SSCL _HCOUNT

Regi ster Of f set R/ VfDescri ption Reset

SSCL_HCOUNT | 2C +WA 1R/ VSt andard Speed 12C|0710000

Regi ster

Bits |[Descriptions

[ 31: JReserved

Reserved.

[ 15: SSCL_HCOUNThI s

| 2C u
reach

proper 1/ O timing. Thispeaereigodteaury
speed. For mor ¢ biCnfCaKm&rieguencegf €
Thi s register can be written domlh
correspacd®Nt obeing set to 0. Writ
The minimum valid value is ©6; harf
written, and i f attempted results

NoteThis register must not be progd

register must be set before

sbstacdaénter to fl agwhaenn [1t2hG
es SaSCOla |HCOWNTD .

3.13.7.7/7SSCL _LCOUNT

Regi ster

Of f set

R/ ViDescri ption Reset

SSCL_LCOUNT |1 2C +®A

IR/ VSt andard Speed 12C[{01 0000 |

Regi ster

Bits |[Descriptions

[ 31: JReserved Reserved.

[ 15: (SSCL_LCOUNThi s register must tbhbansattcthehoran
proper |1 /O timing. This register g
speed. For morre ltinfCoaKm&triegnencgf €
Thi s register can be written onl
corresp@d®®Nt obeing set to 0. Writ
The minimum valid value is 8; har
written, and if attempted, result s

PANIXx®Er User
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313.78FSCL _HCOUNT

Regi ster Of f set R/ VfDescription Reset

FSCL_HCOUNT | 2C +WA 1R/ Fast Mode or Fast (010000

SCL High Count Reg

Bits |[Descriptions

[ 31: JReserved Reserved.

[15: FSCL_HCOUNThi s register must be set before
proper |/ O timing. Thi sperreigoids tceoru ns
or fast mode plsespeetdt mbdeusedseéend
START BYTGEnemral CALL. For molr @ _G
Frequency Configuration
This register can be written onl
correspacd®Nt obeing set to 0. Writ
The minimum valid value is 6; har
written, and if attempted results

313.79F SCL _LCOUNT

Regi ster Of f set R/ VfDescri ption Reset

FSCL_LCOUNT | 2C +BWA 2R/ V|Fast Mode or Fast |01 0000

SCL LowR€guater

Bits |[Descriptions

[ 31: JReserved Reserved.

[15: FSCL_LCOUNThi s register must be set before
proper 1 /O timing. This register g
or fast mode plsespeetdt mbdeusedseéend
START BYGEnwermral CALL. For more& C
Frequency Configuration
This register can be written onl
corresp@d®E®Nt obeing set to 0. Writ
The minimum valid value is 8; har
written, and if attempted results

HE N
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3.13.710HSCL _HCOUNT

Regi ster Of f set R/ VDescri ption Reset

HSCL_HCOUNT | 2C +BA 2R/ VVHi gh Speed 12C Cl 0T 0000

Regi ster

Bits |[Descriptions

[ 31: JReserved Reserved.

[15: HSCL_HCOUNThi s register must be set before
proper I/ O timing. This register
speed. For merferiChftbKkKkm&triegmnency C
The SCL High time depends on the |
High time is 60ns; for 400pF | oadi
This register can be written onl
correspacd®Nt obeing set to 0. Writ
The minimum valid value is 6; har
written, and if attempted results

3.13.711HSCL _LCOUNT

Regi ster Of f set R/ VfDescription Reset
HSCL_LCOUNT|I 2C +BA 2[R/ V|Hi gh Speed Il 2C Clol0T0000O
Regi ster

Bits|Descriptions

[ 31:|Reserved Reserved.

[15:|HSCL_LCOUN|This register must tbansattcthefhmorcan
proper |/ O timing. This register s
For mor e ienffedrrCmadtLiKo rF,r erquency Conf
The SCL I ow time depends on td,e SO
l ow time is 160ns; for 400pF |l oadi
This register can be written onl
corresp@Ede®Nt obeing set to 0. Writ
The minimum valid value is 8; har
written, and i f attempted results
count value gets changed to 8.

HE N
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3.13.7.121l RQ_STATUS

Regi ster Of f set R/ VfDescri ption Reset V
| RQ_STATUS | 2C +BA 4R |l 2C I nterrupt Statf0lT 0000

Bits |[Descriptions

[ 31: J]Reserved Reserved.

[13] |[RMASTER_H(SeRAW_ | RQ STWATWS detailed descripti
[ 12] Reserved Reserved

[11] |R_GENERAL |SeRAW_I RQ_STOWATWS detail ed descriopti
[ 10] |R_START_ CH

[ 9] RSTOP_ CHEC(

[ 8] R_ACTI VI TY

[ 7] R_RX_DONE

[ 6] R_TX_ ABRT

[ 5] R_RD_REQ

[ 4] R_TX_EMPTY

[ 3] R_TX_ OVER

[ 2] R _RX_FULL

[ 1] R_RX_OVER

[ 0] R_RX_UNDEF

3.13.7.131 RQ_ MASK

Regi ster Of f set R/ VVDescri pti on Reset
| RQ_MASK | 2C +BWA 3R/ V|1 2C I nterrupt Mask|OT 000O |

Bits |[Descriptions

[ 31: JReserved Reserved.

[13] |M_MASTER_H|Thi smabsks MASTER HOLDerruptl RQ_tST
regist®Omly)Read

[ 12] Reserved Reserved

[ 11] M_GENERAL_|These bitcsomaskpohding intéRQuUIIT

[ 10] M START _ _CHlregister.

[ 9] M STOP_CHEQG

[ 8] M_ACTI VI TY

[ 7] M_RX_ DONE

[ 6] M_TX_ABRT

[ 5] M_RD_ REQ

[ 4] M_TX_EMPTY

[ 3] M_TX_ OVER

[ 2] M_RX_ FULL

[ 1] M_RX_OVER

[ 0] M_RX_UNDER

HE N
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3.13.7.14RAW_I1 RQ_STATUS

Regi ster Of f set R/ VDescri ption Reset
RAW_ | RQ_STATU/Il 2C +BA 3R | 2C raw Interrupt {07T0000

Bits |[Descriptions

[ 31: ]Reserved Reserved.

[ 13] MASTER_HOLlI ndi cates whether a master is hol g
[ 12] Reserved Reserved

[ 11] GENERAL_C4Set only when a General Call addr
set until it is cleared either by
CLR_GENERAL eQAlLsLt er . | 2C stores th

[ 10] START_CHE(QI ndi cates whether a START or REST
interface regardless of whether | 2

[ 9] STOP_CHECHI ndi cates whether a STOP conditi of
of whether 1 2C is operating in slg

I n Sl ave Mode:

| fI2CCNTRLWEZ] =1S™AP_CHEEXOLNVNED 8§i©®P_CH
interrupt is generated only if the
Not e: During a gener al cal STeadcCH
inter$T@PRP_CHEEKEOL¥YEDDb1, even if t h
general call addr eS§S3O0OPy CHi&ntt&e rart u mtg
only when the transmitted address
| fI2CCNTRWEZ] =1ST®P_CHEEXOLNVNED 8P _CH
interrupt is issued irrespective
I n Master Mode:

Th®@TOP_ CHECGKerrupt is issued irres

[ 8] ACTI VI TY This bit captures |1 2C activity ano¢

to clear it:

Di sabling the 1 2C

Readi CORt AETH &g Tt er
Readi CgRt Fr&Q@i ster

System reset

Once this bit is set, it stays se
Even if the 12C module is idle, t
there was activity on the bus.

[ 7] RX_DONE When the | 2C i-tsr arcd mintgt ears, at hsil sa viei
not acknowl edge a transmitted by
transmission, indicating that the

[ 6] TX_ABRT This bit indicates i f 1 2C, as an |
actions on the contents of the tr
| 2C master or an 1 2C slave, and i
i s toetlT,X tAh&BRgi st er indicates the r
pl aces.

Not e: The 1 2C flushes/resets/ empt

transmit abort caused byTXanAyS Bogfi stt
Tx FIFO remains in thi sCLfRI_ursxh eAd® RsF

PANIx®r User Mabhual V1. Pagi3ed b f54 2
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Once this readxi FlfF®Or iecr mdhen trlead
from the APB interface. RX FI FO i g

[ 5] RD_REQ This bit is set to 1 when 12C is
attempting to read data from | 2C.
(SCL=0) unt i | this interrupt i s g

addressed btyera trleantoties maasski ng for
must respond to this interr upATALNA

register. This bit is set QGLR_ORDj_
register.
[ 4] TX_EMPTY The behavior of t he TX_EMPTY in
TX_EMPTY_ _CTRL sRICENT Rbergiisn etrhe
When TX_EMPTY_CTRL = O0:
This bit is set to 1 when the tra
i n RIFEO_ T Xr_elgSiDs 't er .
When TX_EMPTY_CTRL = 1:
This bit is set to 1 when the tra
i n RIhRRO_TXr_é&fggiDst er and the transmi
internal shift register for the mg
It is automatically <c¢cleared by hig
threshol 2aC[BWNens set to 0, the TX
There the TX FIFO |l ooks |like it ha
there is activity in the master or
activityENthTeAdTOWGi t hi s bit is set t
[ 3] TX_OVER Set during transmit if the transmi
t he processaor attempt s t o i ssue

DATA_ _CM®gi st er. When the modul e i s
the master or slave statté&N _Bdacafouee

this interrupt is cleared.

[ 2] RX_FULL Set when the receive bRXf dEbreadl
FI FO_RXr ergSibst er . I't i s automati cal
goes below the threshoRC.[BOR)=, t hd ern
is flushed and held in reset; ther
on¢@C[BN is set to 0, regardl ess

[ 1] RX_OVER Set if the receive bRBROEPITH @aomplg
byte is received from an external

data bytes received after the FI B
Il 2Cc[®BN=0), this bit keeps its | ev
into idlI EN_8SnAgoMhsent o 0, this inte

[ 0] RX_ UNDER Set if the processor attempts to r
frombDATle CM®gi ster. I f thegCh®by w109 ,
keeps its I evel unt il the master

EN_STAG®Ss to 0, this interrupt is
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3.13.715Fr 1 FO_RX_TSD

Regi ster Of f set R/ Description Reset

FI FO_RX_TSD | 2C +BA 3R/ VI 2C Receive FIFO T|0T 0000

Bits|Descriptions

[31:|Reserved Reserved.

[ 7: O)RX_TSD Recei vVEhIFé 0ol d Level

Controls the |l evel of entries (or

i RAW_| RQ_ STeAdTiUsSt er ) . Th-255,al widt hr at

restriction that hardware does not

the depth of the buffer. I f an att

the maxi mumbufefpemh. oA weleue of 0 se

value of 255 sets the threshold f
3.13.716FI FO_TX_TSD

Regi ster Of f set R/ VfDescri ption Reset V

FI'FO_TX_TSD | 2C +WA 3R/ M1 2C Transmit FIFO |01 0000

Bits|Descriptions

[ 31:|Reserved Reserved.

[ 7: 0| TX_TSD Transmit FIFO Threshold Level

Controls the | evel of entries (or
4 RAW_I1 RQ_STeMTiLS er ) . T h2e5 5v,a lwidt hr a
restriction that it may not be se
attempt is made to do that, the a
buffer.

A value of 0 sets the threshold f
for 255 entries.

3.13.717CLR _I RQ

Regi ster Of fset R/ ViDescri pti on Reset

CLR_IRQ | 2C +BA 4R Clear Combined andO0l 0000

Regi ster

Bits|Descriptions

[31:|ReservedReserved.

[ 0] RD_CLR_I|Read this register to clear the com
TX_AIS&®Rgi ster. This bit does not <cl ea3
interrupts. RleX eABR i Btidar 9f orf & i ee xAS

HE N
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3.13.718CLR_RX_UNDER

Regi ster Of f set R/ VfDescri ption Reset
CLR_RX_UNDER |l 2C +BA 4R Clear RX_UNDER I nt{(010000

Bits|Descriptions

[ 31:|Reserved Reserved.
[ 0] CLR_RX_UND|Read t his register t o clear t he
RAW_ | RQ_STeAT LS er .

3.13.719CLR_RX_OVER

Regi ster Of f set R/ VfDescri ption Reset
CLR_RX_OVER | 2C +BA 4R Clear RX_OVER I nte(010000

Bits|Descriptions

[ 31:|Reserved Reserved.

[ 0] CLR_RX_OV|Read this register to cleaRAWhIeR®XS
register.

3.13.720CLR_TX_OVER

Regi ster Of f set R/ VDescription Reset
CLR_TX_OVER | 2C +BA 4R Clear TX_OVER I ntel0l 0000

Bits|Descriptions

[ 31:|Reserved Reserved.
[ 0] CLR_TX_ _OV|Read this register to cleaRAWhIeRQ@XS
register.

3.13.721CLR_RD_REQ

Regi ster Of f set R/ ViDescri pti on Reset
CLR_RD_REQ | 2C +BA §R Clear RD_REQ Inter |0T0000

Bits|Descriptions
[ 31:|Reserved|Reserved.
[ 0] CLR_RD_RERead this register to cleaegilkéeRD_
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313.722CLR_TX _ABRT
Regi ster Of f set R/ VfDescri ption Reset
CLR_TX_ABRT | 2C +BA §R Clear TX_ABRT I ntef0l 0000
Bits|Descriptions
[ 31:|ReservedReserved.
[ 0] CLR_TX_ARead this register to clearRAW. e RIQXS
registelTX_ AMASRyitsher.
This also releases the Tx FIFO from
Tx FI FO.
Refer to TEK tArSERgpo st ehef or anT X xAERtio
3.13.723CLR_RX _DONE
Regi ster Of f set R/ VfDescri ption Reset
CLR_RX_DONE | 2C +BA §R Clear RX_DONE Intel(0OT 0000
Bits|Descriptions
[ 31:|Reserved|Reserved.
[ 0] CLR_RX_D(Read this register to cl|l earRAWh d RRX S
register.

313.724CLR_ACTI VI TY

Regi ster Of f set R/ VDescription Reset
CLR_ACTIVITY |I 2C +BA §R Clear ACTIVITY I ntq01 0000
Bits|Descriptions

[31:|Reserved Reserved.

[ 0] CLR_ACTI VI |Reading this register clears the
anymor e. I f the 12C module is stil
continues to be set. It is automat
and iié theno further activity on |
get status of the ACTRAMW TIYRQ ndTeAyTrls

HE N
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3.13.725CL R_STOP_CHECK

Regi ster Of f set R/ VfDescri ption Reset
CLR_STOP_CHE(QI 2C +BA €R Cl eSalrtOP _ CHIEnGKer r upt |01 0000

Bit|Descriptions

[ 31|Reserved Reserved.

[0O] | CLRETOP_CH|Read this regi s3TeOP_CHE @dleerarru p t h ¢
RAW_| RQ_S AT WS er .

3.13.726CLR_START_CHECK

Regi ster Of f set R/ VfDescri ption Reset
CLR_START_CHE/I 2C +BA R Clear GMERKnterrupt/0I 0000

Bit|Descriptions

[ 31|Reserved Reserved.

[ 0O]|CIR_START _ _ClRead this regi STAeRTCHECKC ¢ enup Pt heb
RAW_| RQ_STeAT WS er .

3.13.727CL R_GENERAL _CALL

Regi ster Of f set R/ VDescription Reset
CLR_GENERAL_dIl 2C +BA R Cl eGGEENERAL _CAtEBrrup/01 0000

Bit|Descriptions

[ 31|Reserved Reserved.

[ 0] |CIR_GENERAL |Read this regi SESNERALo_ dénlLteearrr up b e
RAW | RQ STATWI er .
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3.13.7.28] 2 C_EN

Regi ster Of f set R/ VfDescri ption Reset
| 2C_EN | 2C +WA § R/ |1 2C Enable Registe|(01T 0000

Bits|Descriptions
[31:|Reserved Reserved.

[ 1] ABORT When set, the controller initiates
0 = ABORT not initiated or ABORT do
1 = ABORT operation in progress
The software can abort the 1 2C tr g
software can sEN st hailsr eba dy osnelty; wohtehn
any write to ABORT bit. The softwa
response to an ABORT, the control |l e

completing the curr rTex tABORaln sifnetrer rtu
operation. The ABORT bit is cleared

[ O] EN Contwhdtsher the 12C is enabl ed.
0 = Disables 12C (TX and RX FI FOs 3
1 = Enables 12C
Software can disable I'2C while it i
to ensure that 12C is disabled prog

When 12C is disabled, the foll owing
The TX FIFO and RX FI FO get flusheo
Status bRQOsSTAEWH &t er are still act
I f the module is transmitting, it

buffer after the current transfer |
the current transfer at the end oef
transfer.
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3.13.7291 2C_STATUS

Regi ster Of f set R/ VfDescri ption Reset V

|l 2C_STATUS | 2C +BA 1R | 2€t atus Register |01 0000

Bits|Descriptions

[ 3l :|Reserved Reserved.

[ 6] SLAVE_ACT Sl ave FSM Activity Status.
When the Slave Finite State Machin
0 = Slave FSM is ipatbDL&fstaCei sorn
1 = Slave FSM is not in | DLE state€

Wh
s e
0
1

[ 5] MASTER_ACT|{Master FSM Activity Status.

NotlexC_ST[A@IUBat is, ACI|I Vh&EYOGREDAC
MASTER_IICtTs .

en the Master Finite State Mach
t.

= Master FSM is in | DLE state s
= Master FSM is not in | DLE stat

[ 4] |RX_FI FO_CF|Re

ceive FIFO Completely Full

When the receive FIFO is complete
contains one or more empty |l ocatidd
0 = Receive FIFO is not full
1 = Receive FIFO is full

[ 3] RX_FI FO_NE|Receive FIFO Not Empty.
This bit is set when the receive
when the receive FIFO is empty.
0 = Receive FIFO is empty
1 = Receive FIFO is not empty

[ 2] TX_FIFO_CE|{Transmit FIFO Completely Empty.
When the transmit FIFO is comptehnHt
or more valid entries, this bit isg
0 = Transmit FIFO is not empty
1 = Transmit FIFO is empty

[ 1] |TX_FIEFO_NF|Tr

0
1

Set when
when the FIFO is full
n

ansmit FI FO Not Ful |
the transmit FI FO cont ai

= Transmit FI FO is full
= Transmit FI'FO is not full

[ 0] ACT_ STATUS|I 2C Activity Status.
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3.13.730TX_FI FO_LR

This register contains the number of vali
cl eared whenever:

The 1 2C is disabl ed

There is adthansmst AXOABRIAW iIItRQI_SSTAE U ¢

regi ster

The sl ave bulk transmit mode is aborted

The register increments whenever data i s

when data is taken from the transmit FIFO
Regi ster Of f set R/ VfDescri ption Reset
TX_ FIFO_LR | 2C +BA 7R | 2C Transmit FIFO |010000

Bits|Descriptions
[ 31:|Reserved Reserved.
[ 3: 0| TX_FIFO_LR|Transmit FIFO Level.
Contains the number of wvalid dat a

313.731RX_FI FO_LR

This register contains the number of wvaliic
whenever:
The 12C is disabl ed

Whenever there is a transmit albXrASR aus

The register increments whenever data i s |
data is taken from the receive FIFO.
Register Of f set R/ VfDescri ption Reset
RX_FIFO_LR | 2C +BA 1R | 2C Receive FIFO L{0T0000

Bits|Descriptions

[31:|Reserved Reserved.

[ 3: 0|RX_FI FO_LR|Receive FIFO Level.

Contains the number rcefcevalei &l dat a
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3.13.732SDA_HTLR T
Writes to this relg2G{®N =ucceed only when
The valwues in this 2cr_ecdikstpmpar iarde iTrh eu nviatl
SDA_TX_IkhIsR be greater than t hedomenicnyucm eh
master mode, sevedf cryctllrees v al 5d atve bre diemp |
The programmed SDA hdSIDAA _tTiXmed T&BRMIinmog terxares
time the duration of the | ow part of scl
than N_S€l w6WwWre N_SCL_LOW is the duratio
measur2edcli kh cycl es.

Regi ster Of f set R/ Description Reset

SDA_HTLR | 2C +®WA 7R/ V1 2C SDA Hold Time [07T0001

Bits |Descriptions

[ 31: 2Reser ved Reserved.

[ 23: 1SDA_RX_HTL|Sets the required 20Achlbl deti one, i
receiver.
They e used to extend the SDA tran
receiver in either master or sl av

[ 15: (SDA_TX_HTL{ Sets the required 30Aclhbl gdeti onéd, i
transmitter.
They areonsedl tohe hold time of S
master mode (after SCL goes from

HE N
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3.13.733T X _ASR
This register has 32 bits that indicate t
register is cCeERred_wBBhsesvEe@rRODIhhE@Qhester i s
To clear Bit RESTART shiuS ckbEmb_®H&®Afi xed fir
mu st be RCamTRIB] =(1) | FEXIE€ bT B mu s t be
(TARADDR 1] ) CAL_SMART must TAR_aDamdrjed (
Once the RESTAKRToDISSh&ENDI SEA, then this
t he same manner as ot her bits i n t hi
RESTART _DI S_$ENDoOo$STAiIi xed before attemptin
one cycl e -angerntsed.hen re
Regi ster Of f set R/ VfDescri ption Reset V
TX_ASR | 2C +BA §R | 2C Transmit Abort/{07l 0000 _
Bit gsDescriptions
[ 31]|]TX_UPDATE_CNT|This field indicates the number
due to TX_ABRT interrupt. |t is
Rol @ 2€Cf: WMasanhemi t t-Terra nosrmiStltaevre
[ 30:|]Reserved Reserved.
[ 16]]MASTER_TRANS _|Thi s i s-madoamd gt ebri t . Master has
(Il2CcBAN) .
Rol e of TZ2G:nsMd gtterr
[ 15]]SLAVE_TRANS_A|1 = When the processor side res
transmitted to a remot e RMWshtietr
DATA_QMDi ster .
Rol e of -Tr2a0xsSnhiatvtee r
[ L4]]SLAVE_LOST 1 = Slave |l ost the tbhausa whdmeEeXah
[12] is set at the same ti me.
Not e: Even though the slave ne
wrong on the bus.This is a fai
transmi ssitotmi gh ttrandiotwi on of S
i s not what is tstu@pgp,stelden ol D@ n
Rol e of -Tr2a0n sSnhiatvtee r
[ 13]|]SLAVE_UTXF 1 = Slave has received a read c
so the slave issues a TX_ABRT i
Rol e of -Tlr2aln sSnhiatvtee r
[ 12]]MASTER_LOST 1 = Master has TXsASRibisr at ison
transmitter has |l ost arbitratio
Rol e of -Tlr2atn sSmhiatvtee r
MasfTeansmitter
[ 11]|MASTER_OPER_D|1 = User tri esopteor aitniiotni aniet ha tMag
Role of -R2CeMaster
HE N
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MasfTeansmitter

[ 10]|RESTART _DI S_R|1 The resRESTARBD IBRNCENBRIB] ) ( =
master sends a-brietadadcdonensasn ch gi nilo

Rol e of R2CeMaester

[ 9] |RESTART _DI S_S|To clear Bit BESTARTsDUSc&END_ 9]

first; restalr2CmGHNBRbBdl)REDXECdTdE

be cl eTARe ADDRp)Y, tCHWMe L _ START mu

cledaARdADPDR] ) .

Once the sPOESTCARTOMItShSEND | XTeA ,

can be cleared in the same mann
of REIWRTART _DIS_$SENMOSTA i xed bef
this bit, bit 9 cleamassktotedne

1 = The resRBESTARBD I BERgaGN&RD ( =

user is trying to send a START

Rol e of | 2 C: Master

[ 8] RESTART_DI S_H|1 The resRESTARB iBER a6 NERL (= O
user is trying to use the maste
Rol e of dTe@nbdasteer

Mas®Receiver

[ 7] START _ACK 1 = Master has sent a START Byt
(wrong behavior).
Rol e of 1 2C: Master

[ 6] HS ACK 1 = Master is in High Speed mo
acknowl edged (wrong behavior).
Rol e of | 2C: Master

[ 5] RD_GEN_CALL 1 = 12C in master mode sent a

byte following the GenerRBATACadQN
is set to 1).
Rol e of IT2G@:nsha gtterr

[ 4] |GEN_CALL_NACK|1 = 12C in master mode sent a
acknowledged the Gener al Cal |l
Rol e of IT2G@:nsha gtterr

[ 3] |[TX_DATA_NACK 1 = Thi s-mosleaomdgygt &1 t . Master h
for the address, but when it se

receive an acknowledge from the
Rol e of TZ2@G:nsMd gtterr

[ 2] MASTER_10ADDR|1 = Mast-prtiadidnedd® mode and th
bit address was not acknowl edge
Rol e of T2@G:nsMd gtterr

Rol e adffasHR2®:ei ver

[1] |MASTER_10ADDR|1 = Mast®itiadidned&d mohliet aamdid rt &
not acknowledged by any sl ave.
Rol e of IT2G@:nsha gtterr

Rol e dMfasiR2@:ei ver

[ 0] MASTER_7ADDR_|1 = Mast®diti ®ddnesrsing mode an
acknowl edgkdvby any

Rol e of ITZ2@:nsMd gtterr

Rol e dffasHR2®:ei ver
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3.13.734SL AVE _NACK
Regi ster Of f set R/ WDescription Reset
SLAVE_NACK | 2C +BDA §R/ WGenerate Slave Dat/0l 0000
BitsDescription
[ 31:|Reserved N/ AlReserved.
[ 0] GEN_NACK R/ WGenerate NACK.
This NACK generation only occur
register is set to a value of 1
is received; hence, the data tr
pushed to the receive buffer
When the register is set to a Vv
on nor mal criteria.
1 = generate NACK after data by
0O = generate NACK/ ACK normally
3.13.7.35DMA _CNTRL
Regi ster Of f set R/ VfDescri ption Reset
DMA CNTRL | 2C +BA §R/ VDMA Control Regist{(0l 0000
Bits|Descriptions
[31:|Reserved Reserved.
[ 1] DMA_TX_EN Transmit DMA Enable. This bit enab
0 = TrandmésabD®da
1 = Transmit DMA enabl ed
[ 0] DMA_RX_EN Receive DMA Enable. This bit enabl
0 = Receive DMA disabl ed
1 = Receive DMA enabl ed
3.13.736DMA _T X _ DLR
Regi ster Of f set R/ fDescription Reset V
DMA_TX_DLR | 2C +®WA 8§ R/ VDMA Transmit Data [0l 0000 |
Bits|Descriptions
[31:|Reserved Reserved.
[ 2: ODMA_TX_DLR|Transmit Data Level
This bit field controls the | evel
l ogic. It is equal to the water mar
when the number of valid data ent
t hilsd fval ue, and TDMACE = 1.
HE N
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3.13.7.37DMA _RX _DLR

Regi ster Of f set R/ VfDescri ption Reset V

DMA_RX_DLR | 2C +WA YR/ \DMA Receive Data LOTO0000 |

Bits|Descriptions

[31:|Reserved Reserved.

[ 2: ODMA_RX_DLR|Receive Data Level
This bit field controls the | evel
|l ogic. The wRMATr R4Er#l ;R etvheadt =i s, dm
when the number of valid data entr
this fieldDMAIRX =EN1, Faomd i DMdA aRX el
is 0, then dma_rx_req is asserted
receive FI FO.

3.13.738S DA _SR

Regi ster Of f set R/ fDescription Reset V

SDA_SR | 2C +BWA 9{R/ V]I 2C SDA Setup Regi|/0Ol 0000 |

Bits|Descriptions

Not e: Wr i

tes t o

[ 31:|Reserved Reserved.

[ 7: O)SDA_SR SDA Setup.
It is recommended that i f the2cr e
frequency S®IA_S®oMHZ, be progr ammed

thid 2rCefE0Nst 2r 0 sucog

3.13.739ACK_GENERAL _CALL

Regi ster Of f set R/ \Description Reset
ACK_GENERAL _dI 2C +®WA 9/R/ VI 2C ACK General Ca|0l 0000
BitgDescriptions
[ 31:|Reserved Reserved.
[ 0] |ACKGENERAL ((ACK Gener al Cal Il .
When set to 1, | 2C r esp@nddatwa tohg
receives a Gener al Cal | Wh&ansea
interrupts
Note: This register is applicable
HE N
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3.13.7.401 2 C_ENTATUS

The register is used to deEommN tihse sle2tC fhra
that is, when 1 2C is disabl ed.
| F2CJ[EIN has been set to 1, bits 2:1 are
I F2C[BN has been set to 0, bits 2:1 1is

Regi ster Of f set R/ VfDescri ption Reset
| 2C_BNATUS | 2C +BA 9 R | 2C Enable Status [(0710000

Bits/Descriptions

[ 31:|Reserved Reserved.

[ 2] SLAVE_RXDL|Sl ave Received Data Lost.
This bit i neaiexetievseri foperRltdwe has
data byte received frolmGhBN 2€Cr b meg
When read as 1, I 2C is deemed to
transfer (with matching address)
entered, even though a data byte K
Notelf the remote |1 2C master tern
before the 12C has a dR&n[dN tloa NAK
then this bit is also set to 1.
When read as 0, I 2C is deemed to
involved in the-RdaeavphasteaatfarsSl
NoteThe CPU can safEN_WTAgRBSt t0) si §

[ 1] SLAVE_DWB Sl ave Disabled While Busy (Tr ansmi
This bit indicates if a potenti al
setting IRIGCrEBNgoEtehefromwheam tOhe T
a 0 tol 20 MEND | @f

-1'2C is receiving thelraddmpesabyD

remote master,; OR
- Addr ess andt hdea t-Bak ebeyet veesr odper ati on
When read as 1, | 2C i s dduereimmegd a rnoy K
transfer, irrespective of whether

| 2 GLAVE_ADPRI ster) OR if the tran
| 2C iESN set to O, but has not taken

Notelf the remote |1 2C master tern
before the 1 2C has a chanlc2eC_tEaNs NA €
to O, then this bit wild.l al so be s
When read as 0, | 2C is deemed to h
or when the | 2C bus is idle.

Not eThe CPU can safEN_WTAGAME th)i si &
[ 0] EN_STATUS I2c _en Status.
This bit always reflectsl@heen.val ue
- When read as 1, | 2C is deemed to
-When read as 0, I 2C is deemed con
Not¥ehe CPU can safely read this b
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CPU can sSafAeVlEy RXeDdd 2) and
SLAVE DWBt 1).
HE N
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3.13.741SF _SSLR

Regi ster Of f set R/ VfDescri ption Reset

SF_SSLR |l 2C +BWA AR/ VI 2C SS and FS Spi|0T0000

Regi ster

Bits|Descriptions

[ 31:|Reserved Reserved.

[ 7: O]SF_SSLR This register must be set before
stable operation. This rexi sl &r cye
l ongest spike in the SCL or SDA 1
l ogic; for moreSpinker3napgproenssircr er
Thi s register can be written onl
corresp@Ed®®Nt obeing set to 0. Writ
The minimum valid value is 1; hart
written, and if attempted, resul t g

3.13.742HS _SSLR

Regi ster Of f set R/ VfDescri ption Reset

HS SSLR | 2C +BA AR/ VI 2C HS Spike Suppr{0l 0000

Bits|Descriptions

[ 31:|Reserved Reserved.

[ 7: OJHS _SSLR This register must be set before
stable operation. This rex@i sl &r cy¢q
|l ongest spike in the SCL or SDA 1
|l ogic; for moreSpinKer3Inagproes sircerf er
This register can be written onl
correspacd®Nt obeing set to 0. Writ
The minimum valid value is 1; har
written, and if attempted, resultg

HE N
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313.743CLR_RESTART_CHECK

Regi ster Of f set R/ VfDescri ption Reset
CLR_RESTART_(I 2C +BA AR Cl eREEFISTART _ CIHEtCKr r u 01 0000
Regi ster

Bits|Descriptions

[31:|Reserved Reserved.

[ 0] RESTART Read this regRESTFART oCiHaEICaka m uphe (
RAW_| RQ_STEATWI er .

3.13.744SCL _SLT

Regi ster Of f set R/ VfDescri ption Reset
SCL_SLT | 2C +WA AR/ V|1 2C SCL Stuck at L|{OTFFFF |

Bit|Descriptions
[ 31|SCL_SLT | 2C generates the interrupt to
SCL stuck &CLI| &WT fumBcttshielf pier i o

3.13.7455CL _SLDI R

Regi ster Of f set R/ ViDescri pti on Reset
SCL_SLDIR | 2C +BWA B R Clear SCL Sheatce&kctat/0l 0000
Regi ster

Bits|Descriptions

[ 31:|Reserved Reserved

[ 0] SDA_SALT Read this register to clear t he
RAW | RQ S®eATWS er .
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314 Anatlteipi gi tal Converter (ADC)

3.1410vervi ew

ADQCont ai ndi ton®ud®essi ve -agdpgokxamatcioonveahnal
conver tserviennwi t hchannels. The A/ D converter
pi 8TADREO) 5o0r PWM trigger.

3142Featur es

Two selectable analog input voltage rang
A0~ AVDD analog input voltag.
't has | arge measur.ing range and | ow pr ¢

AR0~VBG analog input voltag

|t has small measuring range and high p
out.put

l1bit resobutiaccandc9 i s guaranteed

Up to seerdtd amalgdbge i npuigaphammpelt s,chamea el

gadi/nput tcCweeemmpdr,at ur esandponeckhahnbalbe/ 4
Maxi mum ADC clock frequency is 32 MHz, a

Three operating modes

N

Single mode: A/ D conversion is perfor mec

Shunt Twod @ f three ADC channels from 0 t

N

data in the sequence of channel [ O, 1]
MODESEL (ADC_SEQCTL[ 3:2])

=)}

PWM sequence mode: PWM continuously tri
selected by SEQ_CH_SELJ[ 2: 0]

An A/ D conversion can be started by:
Software write 1 to SWTRG bit

External pin STADC(PO.5)

o ) S 1]

3t

PWM trigger with optional start del ay p¢
Each Conversion result is held in data r
Conversion results can be compared with

generate an interrupt when conversion re

Support DMA transfer
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Support FHIFFOO ndoedpet h i s 16
Support the function of collecting bias
Support left shift (4bit) function

3.143Bl ock Diagram

o vz | o .
o Sw| @ ) L~
@ ST |2~ B 29
o~ Sy 2
BF S| 58 25| | %
£ e 028185 |23 |eE|| ¢
%3 2o | 82| o O &9 m
52|55 | 8§ S Q9 %O
o [ENa] o 2 N <
o~ QB |a~ = S 2
< <% |
A A
VALID & OV *
<
STADC ADIF
&—) Digital control DMA:REQ
PWM logics & ADC ;
clock generator ADC INT
DMA_ACK < = -
I
] | — i RESULT[11:0] 5
] - |z
2c Successive a
VREF <2 imati =
> x @ | approximations =
T 12-bit |« o g register ke
c R 2
S5 DAC )
£9 88 5 g
g7 = :
AINO~3(CHO~3)| W< ADC BUFFER ~ a
X——p <
: | X + Analog control
AIN5~7(CH5~7) iy | i T
& » S —N 1 logics
—
VBG(CHE—SL} 9 Y| comparator
Viemp(CH4/CHO) || =
VDD/4(CH10) Sample and Analog macro |
VBGR(CHLDD| _ Hold

Fi g8 ®DC Bl ock Diagram
3144Basi c Configuration
The ADC pin functi onxs M&Pxe= Ocroéngfd $gtuerre.d litn iSSY

to disable the digital 1 nput path of the a

di sable the digitalx DPhNOEEPRrR&@YRLPYerconfigur
The ADC peripheral add olckRPBElanClbkI@mMRabAd[ed i n

3145Functi onal Description

The A/ D converter oper at es bbyi ts urcecseoslsuitvieo

changing the analog i nput channel i s enabl
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must c¢clear SWTRG bit to O in the ADC_CTL

conversion immediately and enters idle st

tot a2lc hafnnkl s. ADEAaclkranmseldst® test the exte
8 tests the internlal2 Ve fCdGaenneleed v ®@impaegeat VB
channellhe | inear temperatureesemsdrhecarhimpe
measur eme mt0 ~rf8abnge i s

Channel 10 tests the VDD/ 4 voltage. VDD i s

3.1451ADC Peripheral Clock Generator

The ADC enginePCLK. aTwayADECroimock peripher a
anbBt prescaler with the following formul a
ADC peripheral c¢clock frequency = (ADV+Ad9gr
wherebt heBBZ i s | oc aAtDeCd CiT8r elgi st er

Temperature Sensor

The ADC module contains an internal t empe
CPU and ambient temperature (TA). The tem
ADC_CH9 input channel, which convaerttas tvhad L

The temperature range support-4d~b»>25tA€. int

Battery detection

The ADC module includes a power detection
ADC_CH10 input channel, and uses a const a
coll ect the adc code value of thel g/ dohbDat
VDD. Cal cul ate the current supply voltage

Cal cul at ivwDhD for(m{uGoade * Vbg)/ 4096 ) * 4

CodeDC sampling value of vdd 1/ 4 voltage diwvi
Vbdint ernal constant voltage, the reference v

3.1452ADC Operation

A/ D conversion is performed only once on t

foll ows:

1A/ D conversion will be started when the
or external trigger input.

2When A/ D conversion is finishedprtReFpODes
3The ADIF bit of ADC_STATUS register wildl
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register is set to 1, the ADC int;::upt
4 The SWTRG bi't remains 1 during A/ D conyv
SWTRG bit is automatically c¢cleared to O

5Fig3#8 2hows an example timing diagram for
Not e: | f software enabl es more than one cft

be selected and the ot her enabled channel s

1 N—(4 8192)*T0 (13*(ADCDIV+1)+2)*'D

SWTR(y

sample / \ }
ADC_DATx[11:0] X X:X:X:X x ADC_DATx[11:0]
ADCIF /

Fig3#8®Bi ngle Mode Conversion Timing Diagt

ADC ResuUlt in
RESUILT1: O] Note: Vref voltage
A comes from VREFA\L)
1111 1111 1111
1111 1111 1110—
" eA
1LSBVref/ 1024
000Q 000Q 0010~
0000 0000 0001 — «
0000 0000 0000 } »)) } >
USB Vref-1LSB
Single - end input voltage
vin(V)

Fi g8 Eonversion Result Mappeinndg IDnipaugtr am of AL
31453 xt ernal Trigger I nput Sampling and A/ D Co

A/ D conversion can be triggered by ext e
(ADC_CTLJ[ 81]) bit i s set t o 1 to enabl e
HWTRGSEL (ADC_CTL[5:4]) bits to 00b is to
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pin. Software can set HWTRGCOND to s.;l.ect
An3biitnt esramgll i ng counter is used to degl it
the high and | ow sPRkCdtke nmRwdts eb & hkaetpti sats hloera:
wi | | be ignored.

3.1454PWM Tr i gger
A/ D conversion can also be triggered by PV
tenabl e ADC external hardware trigger func
bits to 11b is to select external hardware
trigger i s DELaAYARA, TREGDLEY[NH: 0] ) bits can i
PWM trigger condition and ADC start conver

HWTRGSEL
HWTRGCOND (ADC_CTL[5:4])
(ADC_cTLe] J\ HWTRGEN
STADG Begiteh & 00 ADC_CTL[g]
trigger gen
resersed — O1 ADC start to
resersed —— 1 10 conversion
PWM trigger — 11 SWTRG
|_— (ADC_CTL[11))
Fi g3#8aDC Start Conversion Conditions
3.1455Conversion Result Monitor by Compare Mode
The ADC controller provides two compare I
monitor maxi mum two specified channels. So
by setting CMPEH})( ACCMPCORD[ bi t i's used to
condition. I f CMPCOND bit is cleared to 0,
the conversion result is |l ess thaiw 1ltéhe v, al
CMPCOND bit is set to 1, the internali omat c
result is greater than or equal to the val
of the channel specified by CMPCH is compl
ti me automatically. When t he rceo mpaarceh rceosunl
i ncrease 1, ot herwise, the compare match ¢
reaches the setting of (CMPMCNT+1) then AL
i's set then an ADC_I NT ifnttvearreu pdamnm ewque sitt
T
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external analog input pin voltage transit.i

Fig3#d8®how detailed | ogic diagram.

CMPCOND(ADC_CMPX[2])
|CMPCH(ADC_CMPX[6:3])|—>
Channel CMPMCNT(ADC_CMPx[11:8])
Addr. [
|CHANNEL(ADC_STATUS[7:4])|—} RESULT<CMP l
T _ DAT |,
AING - 12-hit > Matcher | APCMPFX(ADC_STATUS[2:1]
T cc()aTor:ar RESULT>=CM Counter [ >
E AID APC_DATILLO) PDAT |1
L - Analog| | 4
AIN7! |8 macro| |
— 3l ® |
| | Note:
RESULT=ADC_DAT[11.0]
| CMPDAT(ADC_CMPx[27:16])

Fig3#8®/ D Conversion Result Monitor Logics
3.1456l nt e rMouwpet

There are three interrupt sources of ADC i
conversion, the A/ D conversion end fl ag,
ADCMPI F1 are the compare flags of compare
the settings of ADC_CMPO/ 1, the correspond

ADI F, ADCMPI FO and ADCMPI F1, is set to 1
ADCI EN of ADC_CTL and ADCMPIE of ADCwICIMPO/
be asserted. Software can clear these fl ag

ADIF(ADC_STATUS[0]) ———
ADCIEN(ADC_CTL[1])

ADCMPENO(ADC_CMPO[0])

ADCMPIEO(ADC_CMPO[1]) ADC_INT

ADCMPEN1(ADC_CMP1[0])
ADCMPIE1(ADC_CMP1[1])

ADC_Full

ADCIEN(ADC_CTL[1])

Fi g88@&/ D Controller Interrupt
3.1457Po0l I i ng Mode

There are three flag sources of ADC conver
conversion, the A/ D conversion end fl ag,
ADCMPF1 are the compare flags of compare f
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settings of ADC_CMPO/ 1, the corresponding

3.14585hunt Mo d e

Support sequenti al mode for 2 channels to
(ADC_SEQCTL[ O0]) I S ADEtuntctWhieimg ADCo seqakheéei
enabl ed, two of three ADC channels from O
sequence of channel [ O, 1] or channel [ 1,

(ADC_SEQCTL[3:2]) .
3.1459P WM SequMonde al

PWM continuously triggers a certain ADC <ch
TRGXCTLI[Sl: 0fed ecd PWMpteandgdRGxE€I 31 D] se
PWM c h@mPWMIchannWwhleOn/ 2t/hde/l 6SNEQEN ( ADC_SEQCTL |
enaAD& unct iTohore software should follow the
P WM

1)HWT R G SELLL

2JHWTRGEN=1

3)MODESEL=11

4)SEQ_ONE_EH_EN

55 TRGXx C32Llcfhoose PWM trigger channel

6)TRGXx CIl0OLcfhooses PWM trigger mode

7)SEQEN=1

St art PWM

3.14510DMA Operati on

When fifo_en=1 and DMA _FE®atheantdat hef dht a(
wi || i ssue a request, and the peripheral C
the data in the FIFO is not half full, dma
not reach 8 dwmivreg st lhea , | adhte CPtUa needs t o
FI FO.

3.14511Lef t Shi ft

When the ADC is configurteed ADChcdarhmweerltedd
shiftedbyle#fit bits. | f FI FO mode( ADC_F I F(
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(ADC_LS _CTL[O0]) are set, the data :;;d fr
Left shifted data can be acquired in ADC_L
Eg: There are 4 data in the FIFO. I f you w
to read the FIFO 4 ti mes. Each time you r

corresponding shift wvalue.

3.145.12Col |l ect bias voltage

When sub (hPARG_SUBICTEE0( ADE _BUBsSsCTLPBtLagée]
Read dat @ADEf DADA aSUBe16alis¢spopadli nage .
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3146 ADRegi ster Map
R:xr ead Wowrl iyt, eR/oMiby h read and write

Register‘Offset ‘R/W ‘Description ‘Reset Val

ADC Base Address: ADC_BA

ADC_DAT |ADC_BA+0x|R A/ D Data Register{0x0000_0

ADC_CTL |ADC_BA+0x|R/ W A/ D Contr ol Regi s|0x0000_0

ADC_CHENADC_BA+0x|R/ W A/ D Channel Enabl|{0x0000_0O

ADC_CMPO/ADC_BA+0x|R/ W A/ D Compare Regis/0Ox0000_0

ADC_CMP1|ADC_BA+0x|R/ W A/ D Compare Regis/0Ox0000_0

ADC_STAT|ADC_BA+0x|R/ W A/ D Status Regist|{0x0000_0

ADC_TRGDADC_BA+0x|R/ W A/ D Trigger Del ay|0Ox0000_0

ADC_EXTS ADC_BA+0x|R/ W A/ D Sampling Ti me[0x000000 O

ADC_SEQCADC_BA+0x|R/ W A/ D PWM Sequenti |0x0000_0O
Regi ster

ADC_SEQD ADC_BA+0x|R A/ D PWM Sequential0x0000_0O
Regi ster

ADC_SEQDADC_BA+0x|R A/ D PWM Sequenti|0x0000_0O
Result Register

ADC_CTL2 ADC_BA+0x|R/ W A/ D Control Regis/Ox0101_0

ADC_BV_CADC_BA6t@ x| R/ W A/ Bias Vol tRggi £to{0x 0000 _0

HE N
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3.147ADC Regi ster Description
3.1471ADC DRe @i SARBC_DAT)
Regi ster Of f set R/ W Descripti (Reset Val U
ADC_DAT ADC_BA+0x(R A/ D Data |0x0000_00
Bits|Description
[ 31: |Reser|Reserved.
[ 17]|VALI D|Val i dJ@#dtagactive when fifo_en=0;
This bit is set to 1 when ADC convers
ADC_DAT register is read.
0O = Data in RESULT[11: 0] bits not wvalidg
1 = Data in RESULT[11:0] bits wvalid.
[ 16] |OV Over Rpnush!l aagcti ve when fifo_en=0
I f converted data in RESULT[11:0] has n
to this register, OV is set to 1. It i
0O = Data in RESULT[11: 0] is recent cony
1 = Data in RESULT[11:0] overwrote.

[15: |RESUL

A/ D Conversion Resul't
This field contains conversion result (
Not ‘e

l eft sHWidgub emi=@dfsi femOenr esul-hi ti saqgqasnoram
l eft s, dub emi=dfsi femlenr esul-hi ti sadasfti fao
l eft sHi,dub emizdsi eaxOenresul-bifsagaoashoaei
bitl5 is the sign bit

l eft si,dub emizdfsi feamlenr esul-bi ti sadjat sdt;ibfau
is the sign bit

l eft sHidub emi=&@fsi femOenr esul-hi ti saqgqawsnoram
l eft sHhHi,dub emi=dfsi femlenr esul-hi ti sadasfti fao
l eft shi,dub emizdfsi ffa@Oenresul-bhi ti sadashorm@am
the sign bit

I

eft _ sHidub emi=zdfsi_ femlenresul-bi ti sadasmhoram
the sign bit

PANIXx®Er User
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3.1472ADContRedi ster (ADC_CTL)

Regi ster Of f set R/ W Descripti (Reset Val U

ADC_CTL ADC_BA+0x R/ W A/ D Contr¢0x0800_00

BitsDescription

[ 3218 Reser ved Reserved

[271(BI AS 12bit ADC data left shift to be 1
t hi s f unucstei obni anseiendg curing of hard
default: 0x800

[154]]Reser ved Reserved

[13]]SUB_BI AS_ENO: Il eft shift function disable
l1: 1 eft shift function enabl e

[ L2]|]LEFT_SHIFT _|Sub_bias_en: 0
0: MSB add 4bitO0O ;{406d0,fifo_pop_d
l1: LSBbadd 4 {fifo_pop_data[1l1l: 0]
Sub_bias_en: 1
0: MSB add 4bitoO0 ;{46{sign_bit},h fi
1:LSB add 4bit; {sign_bit, fifo]

[ 11]|SWTRG Software Trigger A/ D Conversion S
SWTRG bit can be set to 1 from tw
SWTRG wi ||l be cleared to 0 by h
compl et e.

0 = Conversion stopped and A/ D co
1 = Conversion start.

[ g FI'FO_FULL_OControl DMA rfeuglule sstt aitne FolrFChal f f u
O: half full state
1:full state

[ FI FO_EN ADC FI FO enabl e or disable
0:di sabl e ADC FI FO
l: enabl e ADC FIFO

[ 8] HWTRGEN Hardware External Trigger Enabl e
Enabl e or di sable triggering of
external trigger is enabl ed, t he
hardware trigger source.
0= External trigger Disabl ed.
1= External trigger Enabl ed.

[ 7] Reserved Reserved.

6] HWTRGCOND Hardware External Trigger Conditi
This bit decides whether the exte
edge. The signal must be kept at
state for edge trigger.

0 = Falling edge.
1 = Raising edge.

[ 5: 4HWTRGSEL Har dware Trigger Source Select Bi
00 = A/ D conversion is started by
11 = A/ D conversion is started by

HE N
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Ot hers = Reserved.
Note: Software should disable TRG
[ 3: 2Reserved Reserved.
[1] |ADCI EN A/ D I nterrupt Enable Bit

0 = A/D interrupt function Disabl

u
A/ D conversion end interrupt requ
t
1 = A/D interrupt function Enabl e

[ O] |[ADCEN A/ D Converter Enable Bit
0 = A/ D Converter Disabl ed.
1 = A/ D Converter Enabl ed.
Note: Before starting A/ D convers
to 0 to disable A/ D converter ana
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31473ADChanbBreéabl e Register (ADC_CHEN)
Regi st |Of f set R/ W |[Description Reset Val
ADC_CH/ADC_BA+{(R/ W |A/ D Channel Enable R{OX0000_ 00
BitsDescription
[ 32]:]Reser|Reserved.
A1 CHEN1 |[VBG_ (chheeErkabl e Bit
0 = VBGhePiksabl ed.
1 = VBGh6EPBabl ed.
[1D |CHENO|1/NDOD cEeakle Bit
0 =vDbh4cbeshkbl ed.
1 =vDhbD4chkeakl ed.
[9] CHEN |VBG_VT Ema&klke Bit
0 VMBG_VT DRiheazkl ed.
1 VBG_VT Emaklked.
[ 8] |[CHEN |(VBGLPRhekrkabl e Bit
0 VMBGP2Z chdckabl ed.
1 VM BGP2A clEaak |l ed.
[ 7] CHEN7{Anal og I nput Channel 7 Enabl e Bit
0 = Channel 7 Disabl ed.
1 = Channel 7 Enabl ed.
[ 6] CHENG6|{Anal og I nput Channel 6 Enabl e Bit
0 = Channel 6 Disabl ed.
1 = Channel 6 Enabl ed.
[ 5] CHEN5|Anal og I nput Channel 5 Enable Bit
0 = Channel 5 Disabl ed.
1 = Channel 5 Enabl ed.
[ 4] CHEN4|  Temd Enable Bit
0O =2mdPp Disabl ed.
1 2md Enabl ed.
[ 3] CHEN3|Anal og I nput Channel 3 Enabl e Bit
0 = Channel 3 Disabl ed.
1 = Channel 3 Enabl ed.
[ 2] |[CHEN2{Analog I nput Channel 2 Enable Bit
0 = Channel 2 Disabl ed.
1 = Channel 2 Enabl ed.
[1] |CHEN1|Anal og I nput Channel 1 Enabl e Bit
0 = Channel 1 Disabl ed.
1 = Channel 1 Enabl ed.
[ 0] CHENO|Anal og I nput Channel 0O Enable Bit
0 = Channel 0O Disabl ed.
1 = Channel 0O Enabl ed.
Not e: I f software enables more than one
selected and the other enabled channel s
HE N
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31474A] D CoRea@i 8t 2r( ADC_CMPO/ 1)
Regi st {Of f set R/ W |Description Reset Val
ADC_ _CM|ADC_BA+0 R/W |A/ D Compare Registe|{0x0000_00
ADC_CM|ADC_BA+0R/W |A/ D Compare Registe|0Ox0000_00O0
BitsDescription
[ 31:]ReservReserved.
[ 27 :]CMPDAT/Compari son Data
The-bl?2 data is used to compare with <co
[15:|ReservReserved.
[11:|CMPMCNCompare Match Count
When the specified A/ D channel anal og
defined by CMPCONDI[ 2], the internal m
counter reaches the value to (CMPMCNT*+
[7 ReservReserved.
[6:3] CMPCH |[Compare Channel Sel ection
Set this field to select which channel
Note: Valid setting of this field is cf
[ 2] CMPCONCompare Condition
0 = Set the compar el gciotn dA/tD omo mwse rt shiad n-
bit CMPDAT (ADC_CMPx[25:16]), the inter
1 = Set the compare -wiotndA/tD oo mwse it hiadn
to t-hiet 1MPDAT ( ADC_CMPx[25:16]), the i
Note: When the internal counter reaches:
be set.
[1] |ADCMPI|A/ D Compare Interrupt Enable Bit
I f the compare function i s enabl ed ar
CMPCOND and CMPMCNT, ADCMPIE bit will &
is set to 1, a compare interrupt reque
0 = Compare function interrupt Disabl e
1 = Compare function interrupt Enabl ed
[ 0] |[ADCMPEA/ D Compare Enable Bit
Set 1 to this bit to enable comparing
conversion results when converted data
0 = Compare function Disabl ed.
1 = Compare function Enabl ed.
HE N
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31475A/ D SRaguGARBE_ STATUS)
Regi st ef]Of f set R/ W |Description Reset Val
ADC_STA/ADC_BA+0QO R/ W |A/ D Status RegisterOx0000_00O0
Bi tfDescri pti on
[ 3JReserved Reserved
[ 3FI FO_HALF_FFIFO half full falg
NotTéntbst can be cleared to 0O by sof
[2P|FI FO_OV_F FI' FO overflow flag.
NotTdhii s bit can be cleared to 0 by
[28FI FO_EMPTY _|FI FO enpty fl ag
FIFO empty flag,this means FIFO is
NotTé:i s bit can be cleared to 0 by
[ 27FI FO_FULL_FFIFO full flag.
NotTdhi s bit can be cleared to 0 by
[2B|ADCMPF1 A/ D Compare Flag 1
When the selected channel A/ D con\y
ADC_CMP1, this bit is set to 1.
0 = Conversion result in ADC_DAT d
1 = Conversion result in ADC_DAT mg¢
Note: This bit can be cleared to O
[25|ADCMPFO A/ D CompageO
When the selected channel A/ D con\y
ADC_CMPO, this bit is set to 1.
0 = Conversion result in ADC_DAT d
1 = Conversion result in ADC_DAT mg¢
Note: This bit can be cleared to O
[2h |ADCF A/ D ConveFlsagon End
A status flag that indicates the e
conversion ends.
Note: This bit can be cleared to 0
[2B|Reserved Reserved.
[22FI FO_HALF_I|FI FO half full interrupt.
NotTéh:i s bit can be cleared to 0 by
[21FI FO_OV_IF |FIFO overflow interrupt.
NotTensbst can be cleared to 0O by sof
[20FI FO_EMPTY |FI FO empty interrupt.
NotTéh:i s bit can be cleared to 0 by
[19FI FO_FULL_I|FI FO full occur interrupt,tihensestf
fifo is full
NotTéh:i s bit can be cleared to 0 by
[ 18 ADCF_ONE_CHPWM sequence in ADC one channel , W
[ 17ADCF_OC_CLRadcf _one_ch flag clear select
0O:software clear
l1: hardware clear
HE N
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[ 1§0V Overrun Flag (Read Only)
I't is a mirror to OV bit in ADC_DA]
[ 15 ADCMPL ADCMPL interrupt MSK
0: msk enabl e;
1: msk disabl e;
Default: O
[ 14ADCMPO ADCMPO nterrupt MSK
0: msk enabl e;
1: msk disabl e;
Default:O
[ 13 ADI F_MSK Adif interrupt MSK
O: msk enabl e;
1: msk disabl e;
Default: O
[ 12FI FO_HALF _Il|fifo_half _if interrupt MSK;
0: msk enabl e;
1: msk disabl e;
Default: O
[1YFI FO_OV_I F_|fifo_ov_if interrupt MSK;
O: msk enabl e;
1: dteEkabl e;
Default: O
[ 1QFI FO_EMPTY |fifo_emptyl _if interrupt MSK,;
0: msk enabl e;
1: msk disabl e;
Default:O
[9l/FI' FO_FULL _I|fifo_full _if interrupt MSK,;
O: msk enabl e;
1: msk disabl e;
Default: O
[ 8]l VALI D Data Valid Flag (Read Only)
It is a mirror of VALID bit in ADC]
[ 44 CHANNEL Current Conversion Channel (Read O
This filed reflects the current <co
it shows the number of the next <co
[ 3]]BUSY BUSY/ I DLE (Read Only)
This bit is mirror of as SWTRG bit
0 = A/ D converter is in idle state
1 = A/ D converter is busy at conve
[ 2]]ADCMP1 A/ D Comptaeklragptl
When the selected channel A/ D con\y
ADC_CMP1, this bit is set to 1.
0 = Conversion result in ADC_DAT d
1 = Conversion result in ADC_DAT mg
Not e: This bit can be cleared to 0
[ 1]]ADCMPO A/ D CompbefRlragtO
When the selected channel A/ D con\y
ADC_CMPO, this bit is set to 1.
HEE
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0 = Conversion result in ADC_DAT d
1 = Conversion result in ADC_DAT mg
Note: This bit can be cleared to O
[ O]l ADI F A/ D Conyvelrrsti efnlr aEgntd
A status flag that indicates the e
conversion ends.
Note: This bit can be cleared to O
HE N
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3.1476A/ D TrDegdgeymt r ol |l er Register (ADC_TRGDLY)

Regi st e|Of fset R/ W |Description Reset Val
ADC_TRG|ADC_BA+{R/ W |A/ D Trigger Delay CqO0Ox0000_00O
BitgDescription

[ 31:|Reser|{Reserved.

[ 7: DELAY

PWM Trigger

Set th

PWM trigger delay time is (4 * DELAY) *

i s f

Del ay Ti mer
el d wil |l daefltaeyr AFDWIM sttrairg g ecro.n

3.1477A/ D Sampl ing

Register (ADC_EXTSMPT)

Regi ster|Of fset

R/ W

Description Reset Val

ADC_EXTS ADC_BA+

R/ W

A/ D Sampling Time C{0x000000 02

Bit sDescription

[ 31:]Reser|Reserved.

[9 O]|EXTSM|Addi ti onal ADC Sample Cl ock
I f the ADC input is wunstabl e, user can
stable ADC input signa0x2ADBE& olédkcakdD C sca
number wil |l be inserted to | engthen the
Set 0 wil |l di sabl e ADC

HE N
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3.1478A/ D PWM Sequenti al Register (ADC_SEQCTL)
Regi st e|Of f set R/ W Description Reset Val
ADC_SEQADC_BA+(R/ W Al D P WM Sequenti a0x0000_00O0
Regi ster
BitsDescription
[ 31:]ReservedReserved.
[ 19:]TRG2CTL |[PWM Trigger Source Selection For TRG2(
00 = PWM Trigger source is PWMO_CHO.
01 = PWM Trigger source is PWMO_CH 2.
10 = PWM Trigger source is PWMO_CH 4.
11 = PWM Trigger &G&ource is PWMO_CH
PWM Trigger Type Selection for TRG2CTLU
00 = Rising of the selected PWM.
01 = Center of the selected PWM.
10 = Falling of the selected PWM.
11 = Period of the selected PWM.

mo d. e

NotRWM trigger sotwwrhauentastdyypZRiuthdaritdyperde

[ 15:|ReservedReserved.

Selection For TRG1(

[11:]TRG1CTL |[PWM Trigger Source
00 = PWM Trigger source i
01 = PWM Trigger source i
10 = PWM Trigger source i
11 = PWM Trigger &ource i
PWMIri gger Type Selection
00 = Rising of the select
01 = Center of the select
10 = Falling of the
11 = Period of the select

S
S
S
S

f

ed
e d
sel ected PWM.

ed

NotRWM trigger soshoecet i-amwWmnth htsly bene. & ha

or TRG1CTL]

PWMO _CH 0.
PWMO _CH 2.
PWMO _CH 4.
PWMO _CH

P WM.
P WM.

P WM.

[ 7] Reserve|Reserved

EN l: enabl e function
O:di sable function

[ 6] |[SEQ_ONE |PWM sequence in ADC one channel

[ 5] |[TRG_SEL |[TRG1CTL or TRG2GThlundelseqtuemdi al mode.

0O = wusing tTrRiCgleCqgTule rttoi a l conversion;
1 = wusing tTrRiICRegTuLe nttoi a l conversion,;
[ 4] |DELAY_EN1shunt and 2/ 3 shunt mode:
ADC del ay time inserted before 2nd cor
0 = ADC def@iay ntsiemd dlehmay ti me
1 = ADC delay time inserted before ead
Not@ne channel pwm sequi@hoeedodet: deth
[ 3: 2MODESEL |[ADC Sequenti al Mode Selection
00 = I ssue ADC_I NT after Channel 0 t he
01 = I ssue ADC_|I NT after Channel 1 the
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10 = I ssue ADC_I NT after Channel 0 t he
11 = reserved

[ 1] |[SEQTYPE |[ADC Sequenti al Mode Type
0 =-shiudt type
1 =shlunt type

[ 0] |SEQEN ADC Sequential shut Mode Enable Bit
When ADC sequenti al mode is enabl ed,
automatically convert analog data in
channel [0, 2] defined by MODESEL (ADC |
0 = ADC sequential shut mode Disabl ed.
1 = ADC sequential shut mode Enabl ed.

HE N
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31479A/ D PWM Sequ RetsiR&lyi Mo ¢e ( ADC_SEQDAT1/ 2)

Regi ster|Of fset R/ W Description Reset Va

ADC_SEQD|/ADC_BA+0|R A/ D PWM Sequential |[O0x0000_0O
Registerl

ADC_SEQD ADC_BA+0|R A/ D PWM Sequenti al 0x0000_O
Registerl

BitsDescription

[ 31:|Reser|Reserved.
[ 7] VALI D|Vvalid FI ag
This bit i s set to 1 when ADC <conversi
ADC_SEQDATXx register is read.
0 = Data in RESULT[11:0] bits not wvalid
1 = Data in RESULT[11: 0] bits wvalid.
[16] 0V Over Run FIl ag
I f converted data in RESULT[11:0] has n
to this register, OV is set to 1. It [
read.
0 = Data in RESULT[11:0] is recent conyv
1 = Data in RESULT[11:0] overwritten.
[15:|Reser|Reserved.
[ 11:|RESUL|A/ D PWM Sequenti al Mode Conversion Resu
This field contains conversion result o
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3.14710ADC CoRegoD3(theDC_QTL
Regi ster Of f set R/ W Description|Reset Valu
ADC_QTL ADC_BA+8 x |R/ W A/ D Contr®l [0X55R00
BitsDescription
[ 33| Reserved|Reserved.
[29:]1I CTL_CMP|ADC_I CTL_OMR ault : 3
[27:]|Reserved|Reserved.
[25:]]1 CTYLCM ADC | CTL, ViCeM aul t : 1
[23:]]Reserved|Reserved.
[21:]}1 CTL_VRE|ADC_|I CTL, VR&EfFaul t : 1
[19]]Reserved|Reserved.
[ 17]]SEWVREF ADC_SEL ,VFEEF aul t : 1
[ 16]]EN_BUFTS|ADCEN_ BUFTSJITefault : 0
[L5]|Reserved|Reserved.
[13:]]CLK_DIV_|ADC Clock Divider
Could not be set as 0. Default : 1
[10 {CLK_DI V ADC Clock Divider
Could not be set as 0. Default : 2
[7]3|Reserved|Reserved.
[2] DMA_EN ADC DMA enabl e, default: O
[1] |SEL_SH 1: External Sample Hold (SH) width wi
0: iSsH SH.
Def aul t 0
[Q] TEST_ MOD|ADC Test enabl e

3.14.7.11ADC BvViod stGiognet r o |

Register ( ADC_BV _CTL)

Regi ster Of f set R/ W|Description Reset Valu
ADC_BV_CTLADC_BAs+t@x |RIF W|A/ Bias Vol tRgegi £{]0x00000 _0
Bits |[Description
[ 31: 9Reserved Reserved
[ 8: 3]]ADC_REFGEN_({UBi as voltage resistance array cor
Def athRD: 6
[ 2] ADC_FLTR_RESChannel voltage test enabl e
Def a@®iot : 1
[ 1] ADC_FLTR_RESADC channel BUF enabl e ;
Def a0t : 1
[0] ADC_REFGEN_HBias voltage module enable signal
Def a0t : 1
HE N
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315 Seri al Peripher al |l nterface (SPI)

3.15.10vervi ew

The SSP is a master or slave interface for

devices t hat have =either Mot orol a SPI,

I nstruments synchronous seri al Il nterfaces.

The SSP petharms | €¢ricdainhversi on on data rec

CPU accesses dat a, control, and status i n-

transmit and receive paths are guug etre deiwg

bit values to be stored independently in
transmitted on SSPTXD and received on SSPR

The SSP includes a programmable bit rate

output clock SSPCLKOUT from the input cl oc

and higher, subj ect choice of fresquen:
determined by peripheral devices.

The SSP operating mode, frame format, and

CTL_REG_O0O and CTL_REG_1.

Four individually maskable interrupt outpu
TX I NT requests servicing of the transmi
RX | NT rseqwdstisng of he receive buffer
RX_OV_I NT indicates an overrun condition
RX_TM_I NT indicates that a timeout peri o
FI FO

A single combined interrupt, SSP_COM_I NT

i nterrupts are asserted and unmasked.

I n addition to the above interrupts, a set

DMA controll er.

Depending on the operating mode selected,

HI GH frame synchronization output for Texa

or an active LOW s|lave select for SPI and

PANIXx®Er User

MaB ual V1.
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3.152Featsur e
Support 3 SPI device
Support 4wire SPIlI device
The PrimeCell SSP has the following feat
A Compliance to the AMBA Specification ( Re
A Master or slave operation
AProgrammabl e clock bit rate and prescal
A Separate transimmnt-ombdsmeenceyvbufiess, 16
deep
AProgrammabl e choice of interface operat.|
AProgrammabl e data frame size from 4 to
Al ndependent masking of transmit FIFO, r¢
A Support for Direct Memory Access (DMA)
Atransmidtattax i ftiefmo i n MSB/ LSB first order
Aireceive rx fifo data item in MSB/ LSB fi

The features ocfomphaet iMolteo rionltae rSfPalce ar e:
Afull dupwplea,symoouahr onous transfers
Aprogrammabl e clock polarity and phase
The features of the National Semiconduct
Al half-duplex transfer using-Bit control message

The features of the Texas I nstruments sy
Afudupl exvi rfeosiynchronous transfer

Atransmit data pin tristateable when not
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3.153Ti mi ng Parameters
1. SPI I P As Master

SPO=8PH=0
Symbol |Description '\Pﬂ;arr]am_(la_)t/sr Ma x Uni t
T SPlop®rating cycl e 20.83T - ns
tcsLscH CS falling edge to firg- 2T - ns
tscLcsH Fim&LILK falling edge to|20.83T - ns
tscLk SCLK period 2T 2T - ns
tbosu Settuipme, DIN vaild befo]- - - -
toro Holtd me, DIN vaild aftern- - - -

SPO=8PH=1
Symbol [ Description Pfa\rameter Uni t

Mi n Ty p Ma x

T SPlop&®rating cycl e 20. 81T - ns
fcsLscH CsS falling edge to firg- T - ns
fcsLscL CS falling eda¢cetidgegfirg- 2T - ns
tscLcsH Final SCLK falliedgeedggq - 2T - ns
tscLk SCLK period 2T 2T - ns
tosu Settuipme, DIN vaild bef of- - - -
toHo Holtd me, DIN vaild afte]- - - -

SPO=%PH=0
Symbol [Description Pgrameter Uni t

Mi n Ty p Ma x

T SPlop®raychaeg 20. 81T - ns
tcstscH CsS falling edge to firg- 3T - ns
tcstscL CS falling edaéectigegfirg- 2T - ns
tscLcsH Final SCLK falling edg¢qg - 2T - ns
tscLk SCLK period 2T 2T - ns
tosu Settuipme, DIN vaild bef of- - - -
toHo Holtd me, DIN vaild aftel- - - -
HE N
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SPO=%PH=1
Symbol [ Description Pf';lrameter Uni t
Mi n Ty p Ma x
T SPlop&rating cycle 20. 81T - ns
tcsLscH CsS falling edge to firg- 2T - ns
tcsLscL CS falling edgéetiggfird- T - ns
tscLcsH Final SCLK falling edgsgq- 2T - ns
tscLk SCLK period 2T 2T - ns
tbsu Settuipme, Dbl eNf ovrae |SICL K f g - - - -
toro Holtd me, DIN vaild afte]- - - -
2. SPI I P As Sl ave
SPO=8PH=0
Symbol | Description Pfarameter Uni t
Mi n Ty p Ma x
T SPlop®rating cycl e 20. 81T - ns
fcsLscH CsS falling edge to firge6erT 6T - ns
tscLcsH Final SCLK falling edgeg3T 3T - ns
tscLk SCLK period 6T 6T - ns
toHo Holtd me, DIN vaild aftel|3T 3T - ns
SPO=8PH=1
Symbol [ Description P_arameter Uni t
Mi n Ty p Ma x
T SPlop®rating cycl e 20. 81T - ns
fcsLscH Cs falling edge to firg3T 3T - ns
tcsLscL CsS falling edaecetiiggfirg6T 6T - ns
tscLk SCLK period 6T 6T - ns
tscLcs Final f8CLKng edge to C§y{6T 6T - ns
toHo Holtd me, DIN vaild aftel|3T 3T - ns
SPO=3%PH=0
Symbol [Description Pgrameter Uni t
Mi n Ty p Ma X
T SPlop®rating cycl e 20. 81T - ns
tcstscH CsS falling edge to firg- 9T - ns
tcstscL CS falling edaéectigegfirg- 6T - ns
tscLcsH Final SCLK falling edggqg- 6T - ns
tscLk SCLK period 6T 6T - ns
tosu Settuipme, Dbl eNf ovrael |SICL K f g - - - -
HE N
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|tDHo ‘Holtdme, DIN vaild afte‘— ‘ ‘ ‘ ‘
SPO=3PH=1
Symbol | Description Pfarameter Uni t
Mi n Ty p Ma X
T SPlop&®rating cycl e 20. 81T - ns
tcsLscH CS falling edge to fir¢g- 6T - ns
tcsLscL Cs falling edgaé¢etiaggfirg- 3T - ns
tscLcsH Final SCLK falling edggqg- 6T - ns
tscLk SCLK period 6T 6T - ns
tosu Settuipme, Dol eNf ovrael |SICL K f ¢ - - - -
toro Holtd me, DIN vaild afte]- - - -
HE N
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3.154Bl ock Diagram

FIFO Status DMA
—— and Interrupt —1 Interface
' . TxFIFO Generation
APB
Interface > L » TXD
— RXD
— Rx FIFO —— — SPIMODE Out
— DC _ENABLE Out
. — DC Out
Transmit -
l T /Receive  |——» SDIO_OE
Logic - SSPFSSOUT
: > Clock | —— SSPCLKOUT
Rg?;zier Prescaler L——p nSSPOE
CLK —— 1SSPCTLOE
> —— SSPCLKIN
Fi g8 BPI Bl ock Diagram
APB interface
I't generates readceaesses i te seavbdesahorcor
and receive FIFO memories.
Register bl ock
It stores data written, or to be read, acr
Clock prescaler
It provides the serial output cl ock23S8E8PCLK
TX/ RX FI FO
TX/ RX FI FbO ti swiadceh,6 i80 n sl nd e-@&ptr sEFr BO) memor vy
Transmit and receive |l ogic
When working as a master, the transmit | o ¢
converts parallel i nput signals into seri:
external sl ave by SSPTXD pin. fMoomowvleavett
SSPRXD pin and convert seri al signals to
extracted and stored into the RX FI FO.
When working as a slave, the SSPCLKIN cl oc
to time its transmission and reception seq
FI'FO state and interrupt generation | ogic
HEEm
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3.155Functi onal Description
This chapter declk_rateibes the functional
The functions of the SSP are decl k _rateibe
AMBA APB interface
Register bl ock
Clock prescaler
Transmit FIFO
Receive FIFO
Transmit and receive | ogic
|l nterrupt generation | ogic
Synchronizing registers and | ogic
DMA interface on page

3.155.JAMBA APB

nterface

The AMBA APB interface generates read and
registers, and transmit and receive FIFO n
The AMBA APB is a |l ocal spowedarextensi ohat
bandwi dt h AMBA -pAdrvfamrcreadn cHi gbBiu s ( AHB) wi t h
hi erarchy. The AMBRAUAPBemgirphesanarrowavoid
and ipdreosv an i nter fnaacpep ewWsirneggi me @O 1Sy whi ch
programmed control
3.1552Regi ster Dbl ock
The register block stores data written or
3.1553C|1 ock prescaler
When configured as a master, aruninn tnegr mreall oy
serially linked counters, i's used to provi
You can program the c¢clock prescaler, throu
factor of 2 to 254 in steps of two. By no:
register, division by an odd mmemblrearcails (reqtu
space ratio) clock is generated.
The output of the prescaler is further diwv
HE N
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of the CTL_REG_O0 control register, to give

3.1554Tr ans mi t FI FO

The common trandbmit wiFadE®Dt iBesn sa ndle@efipit,r sfte ma 1t
buffer. CPU data written across the AMBA A
out by the transmit | ogic.

When configured as a master or a sl ave par
seri al conversion and transmission to the
SSPTXD pin.

SSP supports converting transmit FIFO data

as tx_ I sb configuration and compatible wit
and sl ave.

As default, tx | sb=0, data item of transmi
I f set tx | sb=1, data item of transmit FIF

3.1555Recei ve FI FO

The common r ec-ei tvewiFodcéa® i8osn-san dlebéuft y snteinrtogty bt

Received data from the serial interface a
across the AMBA APB interface.

When configured as a master or sl ave, ser
registered prior to parallel |l oading into

SSP supports converting receive FIFO dat a
rx | sb configuration and compatible with d
As default, rx _ | sb=0, data item of receiVve
received bit put into MSB, and | ast receiyv
I f set rx_| sb=1, data item of receive FIFO
bit put into LSB, and | ast received bit pu

3.1556Transmrecaendgde | ogic

When configured as a master, the clock to
version of SSPCLK through the prescal er oj
transmit |l ogic successively reands parwdll ed
conversion on it. Then the serial dat a st
SSPCLKOUT, are output through the SSPTXD p
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|l ogic performs serial to parall el convers

stream, extracting and storing values 1 nt

the APB interface.
When configured as a slave, the SSPCLKIN c

to time its transmission and reception se:f
the master clock, successivelogr meapasr al Ivall
conversion, then output the serial dat a s

SSPTXD pin. The sl ave receive | ogic perfor
SSPRXD data stream, exntracittit agr aneai sd oFli A
reading through the APB interface.

31557 nt errupt generation | ogic

Four i ndi vidual maskabl e, active HIGH int
i nterrupt output is also generated as an C
You can use the single combined interrupt
another | evel -pdr imalsekri anlg aens ias .peTThi s al |l ow
that always know where to find.the interru
The individual i nterrupt requests could al
provides masking for the outputs of each p
service routine would be ab enteo wi aad rtelge
system interrupt controll er. This is attr
registers is significant cempreer esdy sttoent.he C
The peripheral supports both the above met
The transmit andfreweineedyonpmsc THEtBNT an
from the status interrupts so that data ca
l evel s.

3.1558DMA i nterface
The PrimecCell SSP provides an interface to
3.1559Synchroni zing registers and | ogic

The SSP supports both asynchronous and sy
SSPCLK. Synchronization registers and hand

active at al | ti mes. Thi s has a mi hopmalof i
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control signals is performed on both dire

SSPCLK domain and from the SSPCLK to the P
3.156SSP operation

The operation of the SSP is declk_rateibed
I nterface reset
Configuring the SSP
Enable SSP operation
Clock ratios
Programming the CTL_REG_0 Control Regi st
Programming the CTL_REG_1 Control Regi st

Frame f or mat

Texas I nstruments synchronous serial fra
Mot orol a SPI frame for mat
National Semiconductor Microwire frame f

Examplmastefr and sl ave configurations
DMA interface

3.156.1l nt er face reset

The SSP is reset by the gl obsapecrigs et rseisg
nNnSSPRST. An external reset controller m
asynchronously and negate it synchronousl.y
for a omgriendoulgh to reset -dahtiep sd ysmeesm, bdrod
HI GH again. The SSP requires PRESETnNn to be

3.156.2Configuring the SSP

Foll owing reset, the SSP logic is disabled
Control registers CTL_ _REG_0 and CTL_REG_1

peri pher al as a master or slave operating
Mot orol a SPI
Texas I nstruments SSI
Nati onal Semi conductor.

The bit rat e, derived from the external S

prescale register CLK_PSC.
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3.1563Enabl e SSP operation

You can either prime the trahsmi vaFuUES®O, wk
Pri mecCel | SSP is disabl ed, or allow the tr
Once enabl ed, transmission or regQgep@amnhidomeat
( SSPRXD) pins.

3.1564Cl ock rati os

There is a constraint on the ratio of the
SSPCLK must be I ess than or equal to that

the SSPCLK domain to the PCLK domane farame
duration:

FSSPCLK <= FPCLK.

I n the slave mode of operation, the SSPCL
synchronized and then delayed to detect ar
on SSPCLKIN. SSPTXD has |l ess setup himbaet o
master is sampling the |ine. The setup a
SSPCLKI N must be more conservative to enst
sampling occurs within the SSPMS. mietebsuan
|l east 8 times faster than the maxi mum expe
The frequency selected for SSPCLK must acc
The ratio of minimum SSPCLK frequency to S
of the sl ave mode is 8 and for the master

To generate a maxi mum bi't rate of 1. 84321
SSPCLK must be at | east 3.6864MHz. Wi t h &
CLK_PSC register has to be programmed with
CTLERBR_O register needs to be programmed as
To work with a maximum bit rate of 1.8432M|
must be at |l east 14. 75MHz. With an SSPCLK

can be programmed with a value of 2egndt eh
can be programmed as 3. Similarly t he r
SSPCLKOUT mini mum frequency is 254 x 256.

The mini mum SISrP&CdKe ncsy gofverned by the foll .

have to be satisfied:

PANIx®r User Mabhual V1. Pag3d tf542



)

[

PANCHIP PANI1IxGR2ri es BLE SoC T

FSSPCLK(min) >= 2 x FSSPCLKOUT(max) [for
FSSPCLK(min) >= 8 x FSSPCLKI N(max) [for s
The maxi mum frequency of SSPCLK is governe
have to be satisfied:

FSSPCLK(max) <= 254 x 256 x FSSPCLKOUT( mi
FSSPCLK(max) <= 254 x 256 x FSSPCLKI N(mir

3.15.656Pr ogramming the CTL_REG_O0 Control Regi ster

The CTL_REG_O0O register is used to:
programrilaé clock rate

select one of the three protocol s

select the data word size (where applica
The Seri al Clock Rate (clk_rate) val ue, i
di visor value (clk_psc), is used to derive
SSPCLK.
The frame format i s programmed through t h.

data_size bits.
Bit phase and polarity, applicable to Moto
cpha and cpol bits.

3.156.6Pr ogr ammi ng the CTL_REG_1 Control Regi ster

The CTL_REG_1 register is used to:
select master or sl ave mode
enable a | oop back test feature
enable the SSP peripheral
MSB/ LSB of tx fifo data item transmit f
MSB/ LSB of rx fifo data item receive fi

To configure the SSP as a master, clear th
(MS) to O, which is the default wvalue on r
Setting the CTL_REG_1 register MSconti gor &
as a sl ave, enabling or di sabling of t he

CTL_REG_1 sl ave mode SSPTXD output disabl e
mu lstliave environments where masters might

To enable the operation of the PrimecCell S
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bit to 1.
To fix the transmit order of tx fifo data

To fix the receive order of rx fifo data i
3.156.7Bi t rate generation

The serial bit rate is derived by dividin
di vided by an even prescale value cl k_psc
The clock is further divided by awhvealeu ec |fkr
iI's the value programmed in CTL_REG_O.
The frequency of the output signal bit clo

"O°YY0D 6 0 0 Gr Y=Y 2.

Qaid O p QAo Q

For example, if SSPCLK is 3.6864MHz, and c
range from 7.2kHz to 1.8432MHz.

3.156.8Fr ame f or mat

Each data frame is between 4 and 16 bits |
is transmitted starting with the MSB/ LSB(
types that can be selected:

Texas I nstruments synchronous seri al

Mot orol a SPI

Nati onal Semiconductor Microwire.

Mot orol a-99RIt()3wi re

For all three formats, the serial cl ock (¢
and transitions at the programmed frequenc
dat a. The idle state of SSPCLKOUTI ndi caat i d
occurs when the receive FIFO still contain
For Motorola SPI and National Semi conduct
(SSPFSSOUT) pin i s active LOWwW, and i s a
transmission of the frame.

For Texas I nstruments synchronous seri al f
one serial clock period starting at its r
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HE N
this frame format h -clbiofp hsltdwee SEPv iana drhiev e |

ri sing edge of SSPCLKOUT, and | atch data f
Unl i ke -duhpel exultlransmi ssi on of t he ot her

Semi conductor Microwiresfavemamessagi mg Stpe
oper at edupltexhallfn this mode,bivwhecona rford a nmee
transmitteadhitp stlheaev eo.f fDuring this transmit,
SSP. After the messafjephasbabeedecede¢es ithe
seri al clock afdert tthatrast masgs agt ptorHen dBe
requested data. The returned data can be 4

anywhere from 13 to 25 bits.

3.1569Texas I nstruments synchronous serial fr ame
FigB88&hows the Texas I nstruments synchror
transmitted frame, tx _ | sb=0 and rx_|sb=0.

SSPCLKOUT/ | . |
e T T
SSPFSSOUTIH
SSPFSSIN

—

1
L

L L L

S A —

R S EN—.

jx

SSPTXD/ | i | !
SSPRXD : MSB i} LSB . i i
| 4————F——4t0 16 bits——————» | |
ol I — pEE——
Fi g8 &exas I nstruments synchronous serial frame f

I n this mode, SSPCLKOUT and SSPFSSOUT are
SSPTXD is tristated whenever the SSP is i
contains dat a, SSPFSSOUT is pulsed HI GH f ¢
trsammi tted is also transferred from the trar
| ogic. As tx_ | sb=0 and rx_|sb=0, on the ne
lébit data frame is shifted outtbe téadeeiSHEE@I
i's shifted onto tdkédi pSBRXDapi sl layetllevofif.
Both the S&SPhigndsetrhealofsfl ave device then c
shifter on the falling edge of each SSPCL
seri al shifter to the receive HFItEO drmhet L&

been | atched.
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Fig3#a8®hows the Texas I nstruments sytnbcahakono
frames are transmitted.

SSPCLKOUT/
SSPCLKIN

SSPFSSOUT/
SSPFSSIN

SSPTXD/ —,

SSPRXD — X XMSBX )( ! )( :)( )( LSB )( X

- ———4 o 16 bits—— —

nSSPOE (=0)

IJE
T

Fi g3#8 %1 synchronous serial frame format (cont i

3.156.103 wire SPI f or mat

|l nnwBr e mode, the distinction between dat a
Data/ Command DOE€ED, bit.i wWwdeonates that the d
i s a command. Wh e n DC=1, it indicates t ha

parameter.

DC DATA

0 command

1 parameter
Ccs

Data are transferred in the wunit of 9 bits
Fi g3 9 @wi re SPI wrijtwel/trhead dadgeratti on

Ccs

DC

Data / Command is recognized with DC pin.
Fi g3 9 Bwire SPI writjgwe/trhead wowmudr ati on
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3.15.6.11Mot or ol a

SPI

The Motorol a

a sl ave
of t he

sel e

frame

PANIxG#®RTr i

f or mat

€S

BLE SoC T

SPWi nemtientfearcfeadc s whdmoart he SS

ct . The main feature of t he Mo

SSPCLKOUT s

i gnal ar e

P

rogsammdhli e

SSPcl k_rateO control regi ster.

cpol, c¢clock polarity

When the cpol clock polarity control bit i
SSPCLKOUT pin. I f the cpol clock polarity
pl aced on the SSPCLKOUT pin when data is n
cpha, c¢clock phase

The cpha control bit selects the clock edg
has the most i mpact on the first bit tran
transition before the first data capture e
When the cpha phase control bit is LOW da
the cpha clock phase control bit is HI GH,
For cont itvaoalk DRIcCktransacti ons, i f cpha-=(
cycle of SSPCLKOUT for each SPI transacti
continuous transmission. | f master transm
bef ore next master transmit fifo tansactio

I f cpol cpha=0,

SSPCLKOUT/ SSPCLKI N,

| f cpol ~cpha=1,

SSPCLKOUT/ SSPCLKI N,

3.15.6.12Mot or ol a SPI
Singhe cont.i
cpha=0,

PANIXx®Er User

MaB ual

tx | sb=0

For ma

master

master

and

and drive

and

and dri ve

t with cpol

nNuous transmi ssi on

V1.

sl ave both
SSPTXD on ne
sl ave bot h

SSPTXD on po
=0, cpha=0

signal sequ

afrd g8X2 hHibgFddF3amre shown in

Pag3e 6542
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EEE
SSPCLKOUT/ SSPCLKIN \j%_/
tCSLSCH tSCLK tSCLCSH
SSPESSOUT/ SSPESSIN | L % L H L y
4 DSU o _y (DHO o
SSPRXD MSB ¢ ° A LB ¥ Q
SSPTXD MSB ) LSB
B 4 to 16 bits
nSSPOE L i
Fi g9 ®otorola SPI frame format (single transfer)
SSPCLKOUT/ SSPCLKI'N—/—\ \_/—\j( / i \
SSPFSSOUT/ SSPESSIN / \ g& / \
SSPRXD LSB MSB ' LSB MSB
SSPTXD ISB MSB | LSB MSB
. 4 to 16 bits
nSSPOE f—\T i \
Fi g3 ®otorola SPI frame format (continuous transfe

I n this configuration, during idle periods
The SSPCLKOUT signal is forced LOW
SSPFSSOUT is forced HI GH
The transmit data | ine SSPTXD is arbitra
The nscpole pad enable signal is forced
When the SSP is configured as a master,
SSPCLKOUT pad (active LOW enabl e)
When the SSP is configured as a slave, t
SSPCLKOUT pad (active LOW enabl e)
I f the SSP is enabled and there is valid d
i's signified by the SSPFSSOUT master si gneé
be enabled onto the SSPRXD inpus HrneeonflL
enabling the master SSPTXD output pad.
T
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One half SSPCLKOUT period | ater, var?a ma s
that both the master and sl ave data have
HI GH after one further half SSPCLKOUT peri
The data is now captured on the rising
SSPCLKOUT signal
I n the case of a single word transmission,
the SSPFSSOUT | ine is returned to its idle
bit has been captured.
However, in the ctatsaec koft rcomsminsusoiusn $,a ctkhe
be pulsed HI GH between each data word tran
the data in its serial peri pbeedl|l i feghet el
|l ogic zero. Therefore the master device m
bet ween each data transfer to enable the

continuous transfer, tohd tSSRRKISXOUT apien oinse
after the | ast bit has been captured.
3.156.13Mot or ol a SPI Format with cpol =0, cpha=1
The transfer signal sequence for Motorol a
rx | sb=1 Hisg3Fheo wn i n
I n this configuration, during idle periods
The SSPCLKOUT signal is forced LOW
SSPFSSOUT is forced HI GH
The transmit data | ine SSPTXD is arbitra
The npapgolka@aabl e signal I's forced HI GH, m
When the SSP is configured as a master,
SSPCLKOUT pad (active LOW enabl e)
When the SSP is configured as a slave, t
SSPCLKOUT pad (active LOW enabl e)

PANIx®r User Mahbual V1.
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EEN
tCSLSCH
—
SSPCLKOUT/ SSPCLKIN i v /_%T\
tCSLSCL tSCLK tSCLCSH
SSPESSOUT/ SSPFSSIN § L &% L L L i
{DHO
—
SSPRXD Q | MSB I &) ISB 1 Q
SSPTXD MSB )(:()\ LSB
. 4 to 16 bits .
nSSPOE i i

Fi g3 #4lot orola SPI frame format with cpol =0 an:

I f the SSP is enabled and there is valid d
is signified by the SSPFSSOUT master signa
LOW, enabling the master SSPTXPPOWKQ@UT peard

both master and sl ave valid data is enabl
same time, the SSPCLKOUT is enabled with a
Data is then captured on the falling edg
SSPCLKOUT signal

I n the case of a single word transfer, aft

i's returned to its i1idle HIGH state one SSP
For cont rtnbuaocuks tbraacrks f er s, t he SSPFSSOUT pi

data words and termination is the same as
3.15.6.14Mot or ol a SPI Format with cpol =1, cpha=0

The transmission signal seqguences for Mot ¢
and rx_| sb=HEi g3%® skhi ogvBi®¥ i n
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EE N
SSPCLKOUT/ SSPCLKIN /_Sﬂ
1SCLK
SSPESSOUT/ SSPFSSIN i i
SSPRXD LSB MSB § (LsB MSB
SSPTXD LSB (MSB § (LsB LSB
. 4 to 16 bits
nSSPOE — i
Fi g3 ®otorola SPI frame format wit lficocnptaln=ulo)uasn d rcapnh
tCSLSCL
SSPCLKOUT/ SSPCLKIN T \Y / \ / \ / \j%_/ Y / \ /
{CSLSCH 1SCLK tSCLCSH
SSPFSSOUT/ SSPFSSIN § i i i g& i /
—» tDHO o
SSPRXD MSB H : D LSB Q
SSPTXD { MSB ¥ b{ b \EX ;)
) 4 to 16 bits .
nSSPOE y /
Fi g9 @®otorola SPI frame format rwi tliishbtngiokt ¥ Anamnercop

I n this configuration, during idle periods
The SSPCLKOUT signal is forced HI GH
SSPFSSOUT is forced HI GH
The transmit data | ine SSPTXD is arbitra
The nscpole pad enable signal is forced
| mpedance
When the SSP is configured as a master,
SSPCLKOUT pad (active LOW enabl e)

When the SSP is configured as a sl ave, t
SSPCLKOUT pad (active LOW enabl e)
I f the SSP is enabled and there is valid d
i's signified by the SSPFSSOUT master signa

PANIx®r User Mahbual

V1.
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be i mmediately transferred onto the SSPRXI
LOW, enabling the master SSPTXD output pad

One half period | ater, valid master data
, t he S
one further half SSPCLKOUT periodl | Thigs enme

and be propagated on the rising edges of t

master and sl ave data have been set

I n the case of a single word transmission,
SSPFSSOUT | ine is returned to its idle HIG
has been captured.

However, in the ctatsaec koft rcomsminsusoiusn $,a ctkhe
be pulsed HI GH between each data word tran
the data in its serial peripbeerdl i feghet €
|l ogic zero. Therefore the master device m
bet ween each data transfer to enable the
continuous transfer, tohd tSSARRKISXOUT apien oinse
after the Il ast bit has been captured.

3.15.6.15Mot or ol a SPI Format with cpol =1, cpha=1

The transfer signal sequence for Motorol a

rx | sb=0 Hisg3Fho wn i n

I n this configuration, during idle periods
The SSPCLKOUT signal is forced HI GH
SSPFSSOUT is forced HI GH
The transmit data | ine SSPTXD is arbitra
The nscpole pad enable signal is forced
When the SSP is configured as a master,
SSPCLKOUT pad (active LOW enabl e)
When the SSP is configured as a slave, t

SSPCLKOUT pad (active LOW enabl e)
I f the SSP is enabled and there is valid d
i's signified by the SSPFSSOUT master signa
LOW, enabling the master SSPTXPPOWKQ@UWT mpeard

both master and sl ave data are enabl ed ont

PANIx®r User Mabhual V1. PagieO & f5 4 2
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time, the SSPCLKOUT is enabl ed With..a.fall
ri sing edges and propagated on the falling

tCSLSCH

s e A U A W e

ts‘M_. tSCLK tSCHCSH ‘
SSPFSSOUT/ SSPFSSIN % i i gg L —
u%
SSPRXD ——{ MSB ¥ ¥ X f_LSB j——
SSPTXD { MSB ¥ y v S X __LSB
4 to 16 bits
Fi g3 ®otorola SPI frame format with cpol =1 an:
After all Dbits have been transferred, in t
l'ine is returned to its i1idle HIGH state o
captured.
For cont itntwaocuks tbraacrkks mi ssi ons, the SSPFSSOU
state, until the final bit of the | ast wor
decl k _rateibed above.
For cont itnbuaocuks tbraacrks f er s, t he SSPFSSOUT pi:t
data words and termination is the same as
3.156.16Nat i onal Semi conductor Microwire frame fo
Fi g3#3&hows the National Semiconductor Micr
again for a single frame. Figure 9 shows
transmitted.
Mi crowire format is very similardupl é&XPIli rfsot
of -dwpl ex, usdlngyv ea mmeassstaegre passing technic
begins -wit hcamt 8ol word t hathae soMtifrpa rsd mivtet a
During this transmission, no incoming dat a
sent ,chhep efave decodes it and, after- wait
bit control meescpPee nlas whedintdhentrequired
16 bits in | ength, making the total fr ame
T
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Emn
sseoan . LU 4‘ SAVAVAVAVAVAVAVAVAVAUAY ) !“_

SSPRXD Ea-blit meli 0 mss:“_'_:HhDTé?ﬂ
A A T S 0 SRS D vt e S
R e A
Fi g3 ®i crowire frame format (single transfer

I n this configuration, during idle periods
The SSPCLKOUT signal is forced LOW
SSPFSSOUT is forced HI GH
The transmit data | ine SSPTXD is arbitra
The nscpole pad enable signal is forced

A transmission is triggered by writing a ¢
SSPFSSOUT causes the value contained in t
transferred to the serial s hi fotf relhigti Bt @mt rc
frame(tx_| sb=0) to be shifted out onto the
durati on of the frame transmission. The
transmission.

The-cthfifp serial sl ave device |l atches each ¢

of each SSPCLKOUT. After the |l ast bit 1s
decoded duri ngstaatoene acnldo ctkh ewrashlhnasvnd trt @ cimo ldre

the SSP. Each bit is driven onto SSPRXD I

in turn | atches each bit on the rising edg
transfers, the SSPFSSOdTc Isd gk aderiiso ¢ ud fl teedr
| atched Iin the receive seri al shifter, tha

For continuous transfers, data transmi ssic

transfer. However, t he SSPFSSOUT 1|l ine i s

transmission of data occurs back tor datclky

after the LSB(rx_I| sb=0) of the received d

values is transferred from the receive shi
of the frame has been | atched into the SSPF

EEm
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EEN

SSPCLKOUT/ | A m m e mmm e
Nesrruein AVAVAUATAVAVAVAVAVAVAGAUAUAVAV AUAV AV AV AV AN
ssPFssoUT/ | | | || I
SSPFSSIN ; : ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;

! ! ! ! ! ! I ! I ! ! I I ! ! ! ! ! ! ! !
sepo el OO OO0

N N R | I{f—+—%ﬁbhmmm7——k—+p! I

AN T A VR A T T s A Y S S
SSPRXD ~ ———— 0 fussf | ) uss}. oL s

1 1 e e ¥ T T T T T — e e e e

| | | | 4 to 16 bits | | I | | | | | | | | | | | |

| 1 | ‘I I.. | | 1 | 1 1 1 | 1 | | 1 1 |

|y (| ouputdata T oo pob b b b L
nSSPOE e 5 \L i IR

Fi g3#3%®crowir

mode.
I n the Microwire mode,
rising edge of SSPCLKI N

FiggBteon il lustrates th
SSPCLKI N rising edge on

SSPFSSI N must have a setup of at
to the SSPCLKIN ris

operates. Wi th respect

have a hold of at | east

e frame for mat
Setup and hold time requi

(continuous tra f
rements on SSPFS

r ns

the PrimecCell SSP =

after SSPFG66hNiIi hgs
SSPCKLI N must ensure that the SSP&ISEIil Ns swig
respect to the rising edge of SSPCLKI N.

ese setup and hol d
which the first bi

| eaS$Pt wo

one SSPCLKIN perio

Stﬂ.up-{zt SSF'IFLHIN}
tHch.‘I=tSSF'|:ILKlN |
SSPCLKIN | | | T
SSPFSSIN | ﬁ | ! |
SSPRXD { 7 ~ Y |

First Rx data bit to be
sampled by SSP slave

Fi g3 C®Eai crowire frame for

3.156.17TExampl es of master and

Fi g3 GEI g3 GE2nKi g3 ®3how

mat , SSPFSSIN input S

sl ave configuratio

how t he

SSP periphe

to other synchronous seri al peripheral s, w

PANIx®r User Mahbual V1.
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€S

PAN107 configured as

PAN107 configured as

master SSPTXD

nSSPOE

SSPRXD

SSPRXD slave

F nSSPOE
SSPTXD

SSPFSSOUT

SSPFSSIN

ov

SSPFSSIN

SSPFSSOUT

SSPCLKOUT >
nSSPCTLOE

SSPCLKIN

SSPCLKIN

nSSPCTLOE

SSPCLKOUT

PAN107 configured as
SSPRXD slave

/T nSSPOE

BLE SoC T

‘ SSPTXD
SSPFSSIN
SSPFSSOUT
SSPCLKIN
nSSPCTLOE
SSPCLKOUT
Fi g3#r®SP master coupled to two sl aves
FiggXr@dihows the SSP instanced three ti mes,
master can broadcast to the two sl aves thr
one slave drives its nScpolE signal HI GH,
SSPRXIl ine of the master.
HEEm
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| I |
PAN107 configured as ‘ ‘ SPI slave
master SSPTXD ‘ MOSI
nSSPOE—————liifff
SSPRXD } } MISO
SSPFSSOUT
SSPFSSIN—_|
w\ \
SSPCLKOUT ‘ SCK
nSSPCTLOE—————Ji:T// SS
ov
SSPCLKIN __| ‘ SP| slave
ov ‘ MOSI
} MISO
} SCK
g

ov

Fi g3r®2SP master coupled to two sl aves
Fi g3#r=22hows how an SSP, configured as mast e

Each SPI Sl ave Select (SS) signal i's per m:
Similar to the above operation, t hemansasetrer
SSP SSPTXD I ine. I n recpolnse, only one sl

|l i ne of the master.

PANIX®r User Mabual V1. Pagie0 6542
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HEN
SPI master ‘ PAN107 configured as
MOSI ‘ SSPRXD slave
FnSSPOE
MISO I ‘ SSPTXD
_L—ssstsm
oV
SSPFSSOUT
SCK } SSPCLKIN
nSSPCTLOE
vdd
§§————]_ SSPCLKOUT
‘ PAN107 configured as
‘ SSPRXD slave
/TDSSPDE
‘ SSPTXD
rsswssm
ov
SSPFSSOUT
} SSPCLKIN
nSSPCTLOE
SSPCLKOUT
Fi g3rGESPI master coupled to two SSP sl a
Fi g3#r®E8hows a Motorola SPI configured as a
SSP configured as sl aves. I n this case the
and configures it as a master. Théademamatserr
SPI MOS I l ine and in recpolnse, only one s
its SSPTXD data onto the MISO Iine of the
3.15.6.18DMA i nterface
The SSP provides an interface to connect t
SSP is controlled through the SSP DMA con
includes the following signals, for receiyv

PANIXx®Er User

SSPRXDMASREQ

Singharacter

MaB ual

V1.

DMA

transfer

request,
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receive FIFO contains at | east one ;%;ract
SSPRXDMABREQ
Bur st DMA transfer request, asserted by t

FI FO contains four or more characters.
SSPRXDMACLR

DMA request <clear, asserted by the DMA co
DMA burst transfer is requested, the cl ear

in the burst.

The DMA interface includes the following s
SSPTXDMASREQ

Singharacter DMA transfer request, asserte
i's at | east one empty | ocation in the tran

SSPTXDMABREQ
Burst DMA etqruersstf,erasserted by the SSP. Thi

FI' FO contains four or |l ess characters.
SSPTXDMACLR

DMA request <clear, asserted by the DMA cor
DMA burst transfer is requested, the cl ear

in the burst.

The burst transfer and single transfer re
both be asserted at the same time. For exé
|l evel of four in the receivegFeEFOranbteebur
asserted. When the amount of data |l eft in
the single request only is asserted. This
|l eft to be recesvelkdannathberstream is | es
For exampl e, say 19 characters have to be
bursts of four characters and three single
Each request signal remains asserted until
request clear signal i's deasserted, a requ
conditions decl k_rateibed abdové. tAll SS®quec
the DMA enabl e signal I's cleared.

Tab3les hows the trigger points for DMABREQ,

PANIx®r User Mabhual V1. Pagie0 8542
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HE N
Tab3lleDMA trigger points for the transmit a

Burst length

Transmit Receive
Watermark level (number of empty (number of filled
locations) locations)
1/2 . .

Fi g3#rr®Ethows the timing diagram for both a
request with the appropriate DMA clear sig

Lk LUy

DMASREQ | | | | B
DMABREQ | | \
DMACLR /

s

!
H

Fi g3 ®E®IMA transfer wavefor ms
3.156.191 nt errupts

There are five interrupts generated by SSEF
in Table 2. Four of the#lé Gdrentediruipdsals
RX I NT
TX_I NT

RX_OV _ I NT

RX TM_I NT

SSP _COM_I NT
You can mask iemcihviodualhemasokuabl e i nterrupt
in the I NT_MASK register. Setting the appr
Provision of the individual outputs in add
of either a gl obal interrupt service routi
The transmit and receive dynamic datafl ow
separated from the status interrupts, so t
the FIFO trigger |l evels.
The status of the individual interrupt SO

registers.

PANIx®r User Mabhual V1. Pagie0 6542
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Tab3lld nt errupt Signal s
Port Na|lDecl k_ratei|]Asserted condNotes
RX_ I NT SPlI receivelO 4 entries il-
interrupt r
TX_ I NT SPI transrnO 4 entries i|This enables ope
service int foll owing ways:
Data can be writ
FI'FO prior to en
SSP and the inte
The PrimecCell SS
be enabled so th
to the transmit
service routine.
RX_OV_11|SPI receivelRX FIFO is al|Data 4wsiovem in
interrupt rjan additionalregister, but not
recei ved
RX_TM_1|SPI time ou/RX FIFO is noThis interrupt
request SPI has remaj|receive FI FO be
fixed 32 bit |[subsequent reads
received on SSPR
It can also be ¢
RTI C bit in the
SSP_COM|combined si|Any of t he fl An OR function
interrupts allmasked sources
and enabl ed
HE N
PANIx®r User Mabhual V1. Paglel 61542
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LI
3.157SSP Regi ster Map
R:xr ead Wowrl iyt, eR/oMiby h read and write
Register‘Offset ‘R/WDesrciption Reset

SSP Base Address:
SSPO_BA =0x4000_1000
SSP1_BA =0x4001_1000
CTL_REG_|SSPx_BA4R/ VControl Register O 0x 0000 |
CTL_ _REG_|SSPx_BA4R/ VControl Register 1 0x0000 |
v
s

W_R_DATA|SSPx_BA4R/ VReceive FIFO(read) and|Confi gy
STATUS_ _R|SSPx_BA4R Statu Register 0x0000 |
CLK_PSC |SSPx_BA4R/ VClock Prescale Registe|{0x0000 |
r
I

I NT_ MASK|SSPx_ BA4dR/ VI nterrupt C(Maesakr Seetgiasntdg O x 000 0 |
I NT_STUS|SSPx_BA4R Raw nterrupt Status R|{0Ox0000 |
I NT_ _STUS|SSPx_BAA4R Masked I nterrupt Statu|0x0000 |
I NT _CLEA|SSPx_BAA4AW I nterrupt Clear Regist|0x0000 |
DMA_CTL SSPx_BA4R/ VVDMA Control Register 0x 0000 |

PANIx®r User Mabhual V1. Pagiel o f5 4 2
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3.158SSP Register Description

3.158.1Contr ol Register 0 (CTL_REG_DO0)

Register Offset R/W Desrciption Reset Value
CTL_REG 0 SSPx_BA+0x00 | R/W Control Register 0 0x0000_0000
Bits Description

[ 31: 16|/reservedqreserved
[ 15: 8CLK_RA]sSerial Clock Rate.
The val ue culskedpstco generate the tra

bit rate is:
"0
Oad op Ao Q
where cl k_psc is-2&dr,ewemngvammedft ¢
register and cl| k255t e is a value fi

[ 7] CPHA Seri al Clock Phase. For Motorola Si
16b0: Data are captured on the fir
bet ween each spi bus data item.
16b1: Data are captured on the secd
for continuous transmission.

Note: owlyei 8P8 mode, c¢cpha =0 (canngd
this mode)

[ 6] CPOL Serial Clock Polarity. For Motorol g
16bO0: Il nactive state of seri al cl oc¢
16b1: Il nactive state of seri al cl oc¢
Note:iaomwiBye SPlI mode, cpol =0 (canng

this mode)
[ 5: 4] FAE_FOMTFrame for mat:
b0O: Mot orola SPI frame for mat
bo1: TI synchronous seri al frame
b10: Nati onal Mi crowire frame f of
b11: Resefveed operation.
te: onniyr ei nSP3 mode, FRF=] 0, 0] (c
pports this mode)
ta Size Select:
bOOOO ~ 46b0010O0: Reserved.
b OOHIlt: dlat a.
b0 lWiot: ddat a
bO0lwilt: ddat a.
bOZXHiOt: dat a.
a
a

N
o O O

S O O

[ 3: 0]|DATA_ S|

o O o O

b0 1hilt dBat

b1l0owiot ®at .
bl10®1t H&t a.
b10b0t At a.
bl10blilt Hat a.

o O O O

A A, ZDNDNDDN
O

o

PANIx®r User Mabhual V1. Pagleldafs42
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40bl1®0t H&At a.
46b11d1t HWat a.
40bl1b0t HEt a.
4060bl1lbit H&t a.
Not e:immwli3y e mode, the default is 8
supports this mode)

HE N

PANIXx®Er User

MaB ual V1.
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3.15.82Contr ol Register 1 (CTL_REG_1)

Regi st erfOf f set R/ W |[Desrci pti on Reset Val

CTL_REG|SSPx_BA+0/R/W |Control Register 1{0x0000_0C¢

Bits |[Desrciption

[15: 1Reserved |Reserved

[10] |[SPI _MODE |determine the transmission mode of
16bavire SPI (default)
10bdvi r2 SPI

[ 9] DC_ENABLEoONnlyimwi8de SPlI mode, distinguish w
16b0: no DC output line (default)
16bl: exist a DC output line

[ 8] DC_TYPE only uwedei BPB mode, control signa
16b0: Command (default)
16b1l: Dat a

[ 7] WR_TYPE only uwekedei BPB mode, read or write
16b0: read
16bl: write (default)

[ 6] Reserved |[Reserved

[ 5] RX_LSB control receive order of recei ve
CTL_REG_O
16bO0: read data item of receive fi
16b1: read data item of receive fi
For national mi crowire frame for mat
data width of ssp master receive f
Not e: onwiyr ei nSP3 mo d e, rx_|I sb=0(can
supports this mode)

[ 4] TX_LSB control transmit order of transmit
CTL_REG_O
16b0: transmit data item of transm
16bl: transmit data item of transm
For national microwire frame for ma
bit, data width of ssp slave transn
Not e: onwiyr ei nSP3 mo d e, tx_I sb=0(can
supports this mode)

[ 3] SL_OUT _DI|SI aszwoede Output Disable Bit.
This bit is relevant only-siavehsys
possible for a SPI master to broad
ensuring that only one slave drive
the RXD Ilines from multiple sl ave
systbmssltout dis bit can be set i
SSPTXD Il ine:
0 = SPI can drive the SSPTXD outopu
1 = SPI must not drive the SSPTXD

[ 2] MA_SL_SEL Master or Slave Mode Select.
This bit can be modified only when

HE N
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0 = Device configured as master, d
1 = Device configured as sl ave.
Note: owliyei $5P3 mode, MS=0(cannot b

[ 1] SPI _ENABL/Synchronous Seri al Port Enabl e:
0 = SPI operation disabl ed.
1 = SPlI operation enabl ed

[ 0] LOOPBACK |[Loop Back Mode:
0 = Normal serial port operation e
1 = Output of transmit serial shif
internally.
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3.1583Data Register (W_R_DATA)
Regi ster|Of fset R/ WDesrciption Reset V

W_R_DATA SSPx_BA+0x08 R/W | Receive FIFO(read) and Transmit FIFO Di 0x0000_ 0000
Register
Bits|Desrciption
[15: (W_R_DATA |[Transmit/ Receive FI FO:
Read = Receive FI FO.
Write = Transmit FIFO.
You musjtusrtiighytthaet &sSWwhers progr ammed

than 16 bits. Unused bits at the t
automatirastiyfreght
3.1584St atus Register (STATUS_ REG)
Regi ster Of fset R/ W |Desrciption Reset Val
STATUS_RE(SSPx_BA+0x|R Status Register |[0Ox0000_0C¢(
Bits|Desrciption
[15: fReserved |Reserved
[ 4] BUSY SPI Busy FIl ag:
0 = SPI is idle.
1 = SPI is currently transmitting ¢
empty
[ 3] RX_FULL Receive FIFO Ful
0 Receive FIFO is not full
1 = Receive FIFO is ful
[ 2] RX_NOT_ENReceive FIFO Not Empty:
0 = Receive FIFO is empty.
1 = Receive FIFO is not empty
[ 1] TX_NOT_FUTransmit FIFO Not Fulll
0O = Transmit FIFO is full
1 Transmit FIFO is not full
[ 0] TX_EMPTY |Transmit FIFO Empty
0 = Transmit FIFO is not empty.
1 = Transmit FIFO is empty
HE N
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3.1585CI ock Prescale Register (CLK_PSC)
Regi ster Of f set R/ W |Desrci pti on Reset Val
CLK_PSC SSPx_BA+0x10, R/W Clock Prescale Register 0x0000_0000
Bits|Desrciption
[15: |Reserv{Reserved
[ 7: 0|]CLK_PS(Cl ock Prescale Divisor.
Must be an ever drewpretnedri nfgr cooom 2 he fr eq
significant bit always returns zero o0
3.1586l nt errupt Mask Set and Clear Register (I NT
In this register, on a read it gives the
write of 1 to the particular bit sets the
clears the correcpolnding mask.
Regi st erfOf f set R/ W |[Desrci pti on Reset Val
INT_MASK SSPx_BA+0x14 R/W Interrupt Mask Set and Clear Register | 0x0000_0000
BitsDesrciption
[15:|Reserved |[Reserved
[ 3] TX_ I NT_MY§Transmit FIFO interrupt mask:
0O = Transmit FIFO hdlnft eemptpyt drs Imas
1 = Transmit FIFO half empty or | es
[ 2] RX I NT_MYReceive FIFO interrupt mask:
0O = Receive FIFO half full or | ess
1 = Receive FIFO half full or 1|l ess
[ 1] RX_TMI NT |[Receive timeout interrupt mask:
0 = Receive FIFO not empty and no r
1 = Receive FIFO not empty and no re
[ 0] RX_OVI NT |Receive overrun interrupt mask:
0 = Receive FIFO written to while f
1 = Receive FIFO written to while f
HE N
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3.1587Raw I nterrupt ISNTatUTsUReRAWE t er (

Regi ster [Of fset R/ WDesrciption Reset Val
I NT_STUS |SSPx_BA+03JR/ WRaw Interrupt Sta{0Ox0000_0(¢(

BitsDesrciption

[ 15:|Reserved |[Reserved

[ 3] TX_ I NT_RAGives the raw int
[ 2] RX I NT_RAGives the raw int
[
[

rrupntX sltNalt er rppt o
rr upRX sliNaTt ey r ppit o
upRX sTtMitleNTepr up
rrupRX sQ\VaileNTepr upi

1] RX_TMI NT |Gives the raw int
0] RX_ OVI NT |Gives the raw int

@D |D |Dd |D
-
-

3.1588Masked I nterrupt Status Register (I NT_STUS

Regi ster|Of fset R/ W Desrciption Reset Val

INT_STUS SSPx_BA+0x1C R Masked Interrupt Status Register 0x0000_0000

BitsiDesrciption

[ 15:|Reserved Reserved

[ 3] TX_ I NT_FL{Gives the transmit FI FO maskedT X _nlf
interrupt

[ 2] RX_|I NT_FLjGives the receive FIFO mask®&X_iliNiTtee

[ 1] RX_TMI NT_|Gives the receive timeout maskKXxdT M
interrupt

[ 0] RX_ _OVINT _ |Gives the receive over run maBKeOVi]
interrupt

3.1589 nt errupt Clear Register (I NT_CLEAR)

Regi ster|Of fset R/ W|Desrciption Reset Val
INT_CLEAR SSPx_BA+0x20 R Interrupt Clear Register 0x0000_0000

Bits Destrciption

[15: 2/Reserved Reserved

[ 1] CL_RX_TMI NT|Cl earRX _tThMeilnNTer r upt

[ 0] CL_RX_OVI NT|Cl earRX _tOWeilnNTer rupt

HE N
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3.158.10DMA Comtergdlst er ( DMA_CTL)
Regi ster|Of fset R/ W |Desrciption Reset Val
DMA CTL | SSPx BA+0x24 R DMA Control Register 0x0000_0000
BitsDesrciption
[ 15:|]Reserve({Reserved
[ 1] DMA_TX_|Transmit DMA Enabl e.

0 = DMA for the transmit FIFO is disa

1 DMA for the transmit FI'FO i s enabl e
[ O] DMA_RX_|Receive DMA Enabl e.

0 = DMA for the receive FIFO is disab

1 = DMA for the receive FIFO is enabl
HEE
PANIx®r User Mabhual V1. Pagiel 8542



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

HE N
316 UART Controller (UART)
3.16.10vervi ew
The UART is a programmable Universal Asyn
converts parallel input signals into seria
by TX and RX Il ine. UART achi eveasnddadtaau di d eant
3.162Feat ur es
Support 2 wuart device
9bit serial data support
Programmabl e fractional baud rate suppor
Support DMA
Auto Flow Control mode, as specified in

Lodpmck mode that enables gr dat er Fi @ wt iCro¢
features

FI'FO subeodéelptamsmift and$beceive FIFO
Programmabl e seri al data baud rate as ca
baud rate = (serial clock frequency)/ (16*d

Configurablsapptob,d .diricttsop bits

PANIx®r User Mabhual V1. Pagie2 6542
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3.16.3Bl ock Diagram

pelk FIFO
Block
APB_in_signal APB
Interface
APB | out_signal
DMA_out_signal
DMA_in_signal Register
NS\ blcok Rts n
cts_n
Reset_n 4
- Reset Baud clock
blcok Generator
sin Serial o Serial sout
receiver | transmitter
Fi g3#r®®85ART Controller Bl ock Diagram
3.164Functional Description

3.1641JUART (RS232) Serial Protocol

Because the serial communi cation between
addi tional bits (start and stop) are addedc
Utilizing these bits allows ttwwr edewofi cesr.it

accompanied byistaefeanddstopabiiwmg®t@®ar act e

An additional parity bit can be added to

bit and before the stop bit(s) in the char

ability to perform simpla&. error checking

Al | t he bits in t he transmi ssi on ar e tr al

exception tettolpi iits wthtreen Hals5f st op bits
as a Bit Period or Bit Time; one Bit Ti
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[

)

PANCHIP PAN1IXxG®#ri es BLE SoC T
HEBER
Bit Time
’; < ‘ S
Serial Data Start ‘ Data bits & 5-8 X Parity Stop “1,1.5,2%
< One Character »

Fi g3rGe®eri al Data For mat
To ensure stability on the |Iine, the recei
mi dpoint of the Bit Time once the start bi

baud c¢clocks is known for whichheamhdpotin:
sampling is not difficult; that i s, every
start bit. Together with serial i nput debo

false start bits.uBhbytdgbbtuobesgaraenti hbe
the Iine. 1 f a glitch is wide enough to av
However, a start bit is detected only if t

el apFsieglBtr &¥hows the sampling points of the

Serial Data Start Data Bit O(LSB) Data Bit 1
In

8 16 16

Fi g3 ®Eeceiver Seri al Data Sample Point
3.1642UART-b®t Data Transfer

The UART can be edanfidppuraed rtamsifaeve ih both

The 9th bit in the charact eparaiptpye abbist aifnn etr
By enablitngdga®a transfer moddr opARYystams bwl
masteonmected to multiple slaves in a syst
slaves. When the master wants to transfer

byte to identify the target sldatea byhtee aldy
the 9th bit of the dtad a0 byttleen ot He dliart et ¢
byte. Al the sé avkbesgdtdemss cbmpa wddhess
target slave (in which the addfe®ssm has ma
The master then starts transmi tatdidmge sdatda s

systems ignore the incoming data wuntil a n
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3.1643UART Fractional Baud Rate Support

UART supports fractional baud rate that er
di vi sor value to generate fractional baud
UART interface usage has been eabkevispgets

UART needs to be software configurable to
The BaudARdt ¢ sofc oRCL Ko lalneld tthye Di viDstddind at c

DL} .
The baud rate is determined by the foll owi
Serial c¢clock operating frequency

The desired baud rate.
The baud rate generator diDlLikDblkegl seer ®
The acceprathd ee Braamrd, %ERROR

The programmable fractional baud rate divi
the conventional integer divider. The prog
the programmability of both amomnentgefhdi a

frequency of the baud clock from the fract
i nteger divisor and the fractional compon

verage frequency of the baud cl ock.

Baud Rate Divisor = 8Reduilr eCd oRaRUsF PRBgiyee)n cy
Wher e,

BRP-Ilnteger part of the divisor.

BRb-Fractional part of the divisor.
Calculating the Fractional Valwue Error
Foll owing is a sample for calculating the
Consider the following values:

Required BBRdAd1IR20D6 (
Ser i alPCCIK)6chkH z(

DLFSI ZE = 4
Then, as fde,r BgwdtRaotne (Di vi sor (BRD) is as
BRD= ﬂ =34.72222
16x115200
(2)
I ) ( the integer and fractional parts are
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|l nteger NDpada#ft (BRD
Fractiona) Op &r2t22@2BRD
Therefore, Baud Rate DDWJ} siog dsatfcdl IFovas:it i o

DLF = BRD; x 2P -8 = 072222 %16 = 12(roundoff value) (3)

The Generated Baud Rate Divider (GD) is as
DLF 12

(4)
Therefore, the Generated Baud Rate (GBR) i

R:ﬂzllilﬂ’;’ﬂm
16x34.75
(5)
Now the error is calculated as foll ows:
|RBR—GER|
Error=————=0.000799
REFR
(6)
The error percentage is as foll ows:

Error?e = 0.000799 <100 =0.0799
3.1644F1 FO support

Data can be written to the transmit FIFO
i n this mode noamdltbperaboidat hal eade t he
written tdltFDe ctamamemirtead back with the T
which when read givebBethepcafrehée ttaadasmit
Similarly, data can be read from the recei
t eARTs halted in this mode, data must be
read Dmacak.is written to the receive FIFO u:

The upper tWw@ibitregostéeheare used to writ

detection informatifodltoowst:the receive FI FO,
RFW[ 9] indicates framing error
RFW[ 8] indicates parity error

Al t hough these bits cannot be read back t
checked by reading the Line Status Regi st
data in quesotfi otnh ei sr eacte itvhee FtloFpO.
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3.1645UART I nterrupts

Assertion of t he UART diantpadietpiéV eoduaddpoiut rr s

whenever one of the sever al prioritized i
i nterrupt occurs, ItRegi snet er accesses the
The following interrupltEReygpiesst ecraan be enabl

Receiver Error

Receiver Data Availabl e

Character Timeout (in FIFO mode only)
Transmitter Hol di ng Regi ster Empty at
THREMPTYt errupt mode)

Busy Detect I ndication
These interrupt typesTaddled covered i n more

Tab3led nt eTypet

I nterrupt Priority Leglnterrupt Type

0001 - None

0110 Hi ghest Receiver line s

0100 Second Received data a

1100 Second Character ti meo

0010 Third Transmit hol din

0000 Fourth Modem status

0111 Fi fth Busy detect ind

3.1646Aut o Fl ow Contr ol

Figgdt@e8hows a block diagram of the Auto F

SEND_REBQ@ BULRoOSEBNER enabled, the rts_n outp

receiver FIFO |l evel FKFERT:he]s. tWhen hrrtess hro |l ids

cts_n input of anot her UART devi ce, the o

receiver FIFO has available space.

When BSEND® REQ enabl ed, the rts_n output [
ei ver rklakcMelse w ehle R QR7e:s6h]o.| dO tsheet r big's en, o u

forced inactive (high) when the EwBOawveaiadla

rec

sl ots in the FI FO. When rts_n is connect et
ot her UART stops sending serial data until
itcompl etely empty.

The selectable receiver FI'FO threshold val
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i

2 |l ess than full
Since one additional chaUAmRHAfererc amt shen tha
i nadtdiueet o data already having entdesreetdt itrhge
t tehreshold to fi2 |l ess than full o all ows m;
char ®octert he receiver FIFO becomes compl et
Regi KBRrt ¢ _n again becomes active (Il ow),
sending dat a.
When GBURoOSHENMD enabl edJ AR a tainwsan)i ,t ttehre i s di s a

ctsi_nput becomes inactive (high); this pre
UART. Il f the cts_n input I's not i nactivat
characttensimstted before the transmitter i s
the transcnaint tsetri IHI FoG@ wr i tten to, and even
Therefore, when using this mode, the follo

UART status register can beUSRAd ¢$eot cthe c
Current FIFO | evékbegastlkee read using
Progr ammREIMPTYWt errupt mode must be enab
status using LU Status Register (

When using the AFIFO full o status, softwar
FI FO
UART1 UART2
Receiver| Transmitte
< - , sin sout - <
Receiver FIFO«— (Seriato-|¢ (Paralletto-[<] Transmit FIFOl«
Paralle) Seria)

A

A 4

Threshold
Detection ||

Auto RTS |rts n| |ctsn| Auto CTS
Flow Contro Flow Contro

Y

rts

[ cts

Fi g3#r®8uto Flow Contr ol Bl ock Diagram
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AutSEND_ REBQ@ BURoOSHENMER described as foll ows:
AutS&END_ _RB®comes active when the foll owin
A SEND_RMQR 1] bMCGR mjnkdit are both set)

AFI FOs ar ECRORYPI| Mt (i s set)

AutCd R_SENPcomes active when the foll owin

AAFC_BACRS5] bit = 1)

AnFI FOs are enabled thrFCR®Hh BIEO Contr ol I

//—This character —
:’ was received because rts_n was not detected before next \
\_character entered the sending-UART’s transmitter "‘-y
=T o e S D e e T % |
sin \ start/ Character T| stop N start /" Character T+1 | stop [’
B ey i i s i J
rts_n 4 5 .\ /
o i
RX FIFO Read Zn TR ) lt'— o=
/AN \ /3N« / T\ LN\ L
- | S A |
T = Receiver FIFO Threshold Value

Fi g3r®utSEND_ RE@@I ng

< < <5
sout  \start /Data Bits|stop ’S\ start /Data Bits|stop )S\ start /Data Bits|stop  ~

Disabled

cts_n

Fi g3r1eutC R_SHNDMI ng
3.1647Pr ogr amimaPREMPTYt errupt

When ProgTHRBEEMPT Yt errupt mode is selected,
I nterrupt Eh B[R7l]e) . RéhgeinsTRREM® Mmdme are enabl
THREMPTIYWt errupt s and dma_tx _req_n ar e ac
transmitter FIFO empty threshold | evel, a ¢
Fi g8lilel
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Clear intr [€ A

Fi g®3rlal owchart of I nterruptl HREMPITadttiear ufpar Mdrdoeg o
The threshold | e¥€RS5i 4] prAgaialmanelde i empt y t

Empty

2

1/ 4

1/ 2

Selection of the best threshold wvalue de
transmi ssiiom asefgumalcy manner . However, on
optimal f or i ncr eabsyi npgr esvyesnttei nm gp etrhfeo rt maanncsem

empty. For threshoF@Rsetting details, refe
I n addition to the interruwpP@PR5]chaagso sWwet
i ndi cat itnrgantshnaitt ttehre FI FO i s empty to the F
fill t he FI FG efgaure necaeclhiSyR5rpaonbsentinotg e wr i t i ng
The flow then allowe théledawdmnever BNhFON

i's data to transmit, r actohneprl etthealny weampttiynng W
FIFO i s empty cause® ahreecwetriisa i el ors yopudsre/fmot r
i mmedi atel y. Further system effi @wioanwbd ynhaits ¢

with Auto Fl ow Control
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3.1648DMA Support
DMA I nterface Signal
The UART supports DMA signal i hagb3®d®th use o
Tab3i2e2J ART DMA Signal Description
Port Name I / O Description
dma _t x_ack_n |[I DMA Transmit Acknowl edge (Act
dma_r x_ack_n |I DMA Receive Acknowledge (Acti
dma_tx_req_n |O Transmit Buffer Ready (Acti ve
dma_t x_singl eO DMA Tr ansmi t( AdtFiOv & i Hhigd te)
dma_rx_req_n |O Receive Buffer Ready (Active
dma_r x_singl eO DMA Receive FIFO Single (Acti
Example DMA FIl ow
The extra handshaking signals ardARRe!l ai nce
bl ock flow control devi ce, the DMA Contro
numbedratoaf i tems (block size) thaUARTet hios bi
progr ammehde iBlLtGCK_TS fi el dTbe bheckKTLx3% be:q
number of transactions, ART D tGoantterdo | blye r
al so be programmed with thdaARFIMb&t roife sd)a tte
transferred for each DMA request. This 1is
programmed into the SRC_MSIDVMACDEST rMyli ZE e
Sour cdee satnidnati on, respectively.
Fi g8&Tle2hows a single block transfer, where

Controlaned tihse 1b2ur st

transacti

on |l ength 1is

12 Data Iltems

DMA
Multi-block Transfer
Level
|

12 Data Items

|
DMA
Block
Leyel

|

DMA Burst
Transaction 1

DMA Burst
Transaction 2

4 Data Iltems 4 Data ltems

DMA Burst
Transaction 3

4 Data ltems

Fi g3#rleBr eakdown of

PANIx®r User Mahbual V1.
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Bl ock Size DMA. CTLx. BLOCK_TS=12
Number of data items per source burst transactic
UARFCR : 6] = 01 = FIFO 1/74 full = DMA. CTLx. SRC_M
I n this case, the block size is a multiple
bl ock dcormnisdtes of a seri e$A Piha kbeusr sat ttrraannssnai
to this diaamanelt emso @WrAKkfTwansmen +oé FOhARST mi |
makes ar ecgewesitvet o this channelUARATewrei dvaet & i
Three sepgaestse must be made to this DMA cl
written or read.
When the block size programmed into the D
transactasons Hemgdtliia3 a series of burst tran
transacti oncso mplee tnee etdneed tloock transfer.
15 Data ltems
DMA
Multi-Block Transfer
Level
1SDatL1Items
DMA
Block
Level
1 ,
I I I |
DMA Burst DMA Burst DMA Burst DMA Single DMA Single DMA Single
Transaction 1 Transaction2 Transaction 3 Transaction 1 Transaction 2 Transaction 3
4 Data ltems 4 Data ltems 4 Data Items 1 Data Item 1 Data Item 1 Data Iltem
Fi g3#reBr eakdown of DMA Transfer into Single a
Bl ock Size DMA. CTLx. BLOCK_TS=15
Number of data items per burst transaction D M/
UARFCR5: 4] = 10 =FIFO 1/ 4 full = 4 = DMA. CTLx. DE
Transmit Water mark Level and Transmit FI FO

PANIXx®Er User

Dur iUARS er i al

numb

of |

er of

ength

entr i

CTLx.

es i

transfers,

t he
Transmi Tr iIEgigpXl T)RI|I &fF CtRheegi st er
wat er mar k MAxwveeslp.o nTdlse by
DEST_MSI ZE.

n

transhiAwhfeInfe@ erre ¢ |

wr it

ng

transmit

(bits

a

bur st

FI FO

5:4)

MaB ual

V1.
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Data should be fetched from the DMA often

transdretrisnuous!ly; that is, when the FIFO b

be triggertelkde FRIith@rrwimse out of data (under
must set t hecaraneactmay K | evel

Choosing Transmit Watermark Level

Consider the example where the foll owing a
DMA. CTLx. DEST_MS|I ZEUARFCR®D:_DOEPTH

The number of data items to be transferred
Transmit FIFO. Consider two different wate

Casdg&ClR5: 4]0 ccecOoldes t o 2

FIFO_MODE = 16 A

FIFO_MODE - decoded level
Transmit FIFO EMPTY | | of UART.FCR[5:4] = 14
Watermark level

4 UART.FCR[5:4] = 01
Data Out ' FULL

UART Transmit FIFO

DMA
Data In Controller

Fig3rldase 1 Watermark Levels
Transmit FIFO watermar k HGRbeld]= =decoded
DMA. CTLx. DEST_MSI| ZEUARARKFQGR5Q 4MODE 14

UART transmit FIFO_MODE = 16

DMA. CTLx. BLOCK_TS = 56
Therefore, the number of bur st transactio
number of data items per burst:
DMA. CTLx. BLOCK_TS/ DMA. CTLx. DEST_MSI ZE = 56
The number of burst transactions in the DN
decoded | eWwe&€IR504] UART.quite | ow. Therefor ¢
underfl ow is high where the UART serial tr
i's no data |l eft in the transmit FIFO. This
the DMAstedefore the transmit FIFO becomes
Case&eCR5: 40 = FRAQ 1/ 2 full (decodes to 8)
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. EMPTY FIFO_MODE - decoded level
Transmit FIFO * t 7
Watermark level of UART.FCR[5:4] = 8
FIFO_MODE = 16 FULL , < | DMA
UART.FCR[5:4] = 8
[5:4] Datain | Controller
Data Out

UART Transmit FIFO

Fi g3rlGase 2 Watermark Level s

Transmit FIFO watermar k HGRbeld]= =deBcoded
DMA. CTLx. DEST_MSI| ZEUARFGR5Q _4MODE 8
UART transmit FI FO_MODE = 16
DMA. CTLx. BLOCK_TS = 56
Number of burst transactions in Bl ock:
DMA. CTLx. BLOCK_TS/ DMA. CTLx. DEST_MSI ZE = 56

I n this bl ocksetvreann sdfeesrt,i ntahteiroen abruer st trans
but the wateemadled!| éeekCIRS b4]s UARTG.h. There

probability of a UART wunderflow is | ow be
service the destination burst transaction
empty.

Thus, the second case has a | ower probabi
transactions per block. This provides a po
and worse bus wutilization than Case 1.
Therefore, the goal in choosing a water mar
per bl ock, whil e at the same time keeping

acceptable | eveflundtni @m aafaittelreeo frt dKARIT i cdlfa:d a
rate of DMA response to destination burst
For example, both of the following increas

to Hurammtsacti on request s:

Promoting channel to highest priority <c¢h
Promoting DMA master interface to highes
This in turn enables the user to decrease
wi t lcountpr omi sing the probability of an unde

Selecting DEST_MSI ZE and Transmit FIFO Ove
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As can beFisg@mES pomgr ammi ng DMA. CTLx. DEST
greatehetwaner mark | evel that triggers the

I's not e n otulhgehrTA @acemiitn FI FO to service th

Therefore, use theofdl bswrhgown order to

DMA. CTLx. DES¥_MABRZERI| FQl exxboRdTeld | eW@R5 ¢64] UART.

I n C&LRS524pPp FH FIAA 1/ 2 ful l (decodes to 8),
FI FO ati mehet he bur st request i s made i s

DMA. CTLx. DEST_MSt iZ&n s mihtusk|l F@Gecan be full,
compl etion of the Thersftor eé,ranfs@arcti opt i
DMA. CTLx. DEST_MSI ZE shoul d be stetamamittheD]!
request; that i s:

DMA. CTLx. DEST UARTZE | FAQl exxboRdTeHH | e @R5 @04] UART.
Adhering to equation (2) reduces the numb

which iimprt@Qatha s utilization.

Receive Watermark Level and Receive FI FO C
Dur iUART er i al transfers, recei WAwWRkeR@®veequ
number of entries in the receive FIFO i s

(RCVR_TRIGFCRAe 6] . This is known MAsr etstpeo nwiast
by fetchingfraomutrtse rodc eliavea FI FO buffer of
Data should be fetched by the DMA often e

transbetsnuousl! y; t hat i s, when the FIFO
requested. Otfhielrlws swi,t h hckatFd FOCover fl ow). T
correctly set the watermark | evel

Choosing the Receive Watermark Level

Similar to choosing the transmit water mar
| edelcodedFCRWte§hodl d be set to minimize th
a tohatlebetween the number of DMA burst tr

probability of an overfl ow occurring.

Selecting SRC_MSI ZE and Receive FIFO Under
As can Fd g4 &6 prnogramming a source burst
t he wat evemhr kan cause underfl ow when there

burst requeguatThber ¢éBorboegl ow must be adher
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EMPTY

Receive FIFO
DMA
Watermark level Data Out - Controller

- FULL UART.decoded level
Data In of FCRI[7:6]

UART Receive FIFO

Fi g3 ©6ART Receive FI FO
I f the number of data items in the receive
the burst iPMAeC@TLX sSRi@dkeSIrZeeEcei ve FI FO car
not G hoewed,coartpl eheon of t he bur st trans
DMA. CTLx. SRC_MSI| ZE watoaurdl amhle Isevelat that i
DMA. CTLx. SRC_MSI| ZE FFCRI7Tecsdd BB )l evel of
Adhering to equation (3) reduces the numbe

turn cacPlbmsr awvte | i zati on.
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3.165Programing Exampl e

3.165.1F| owchart for UART Transmit Programming EX

!

Write to MCE to program l

awto flow, loopback,

modemn control outputs
¢ Writeto IER 1o
erahle moired
intermpts
Write 1 to
LCR[7YDL AR hit | ¢
¢ Writecltaracters to be
transrritted to transmit
Write to DLL, DLH FIFO by waite to THR.
to setup divisor for
required band rate l
Wait for Transmit Holding
Regster empty
irternupt TR [30]=4"h 0010
Write 0 to
LCR[7YDL AR hit

'

Writeto LCE.to set up transfer
charactenstics such asdata

length nraher of stop bits,
parity bits, and s0 on
Clear THE ermpty internt
by reading [ reqster
IfFFO is eratled write

to FCR to enable FIFO
and zet Transmit FFO
threhold 1eswel

Fi g8l owchart for UART Transmit Progr ammi
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3.1652F owchart for UART Receive Programming Exa

'

IfFIFO modeis enakles,
write to FOR.to enable

YWrite to WMICE to program FIFOz and set Feceiwe
auto flow, loopback, FIFO threshald 1ewvel
modern cortrol oputs *

¢ Whrite to [EE. to enable

Write 1 to LCR[T] requited intermapts
(DLAE it

l Feception begin swhen start
hitistecewed on s iningat

Write to DI IDLH to setup

divisar for required taud rate mn
i Wait for Feceived data
. ilahle
Write 0 to LCR[FYDLAB) . AL A ,
it irternap I IR [5: 0]=4"b01 00)

i v

To dear intenupt:

Writeto LCF.10 set up transfer Read RBRGf FIFO mode disatled
charactedstics suchas das Fead data fiom FIFO until FIFO
lmgth,_mn_lher of stop bits, lesrel dimps bel ossr Fleceiwe Trigger

parity bits,and so an Levd(ifFIFO mode enatled)

Fi g3r1eBl owchart for UART Receive Programmir
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3.16UART Regi ster Map

R:xr ead Wowrl iyt, eR/oMiby h read and write

RegisteﬂOffset ‘R/M/‘Description Reset
UART Base Address:

UARTO_BA = 0x4010_0000

UART1 _BA = 0x4010_1000

RBR UARTXx_ BA +0]R Receive Buffer Reg 0x0000 |
THR UARTX_ BA +0]W Tr ansmi tRerja lsdienrg 0x 0000 |
DLL UARTXx BA +0]JR/ W |Divisor Latch (LowO0Ox000O0 |
DLH UARTXx BA +0]J]R/ W |Divisor Latch (Hi g0Ox0000 |
| ER UARTXx_ _BA +0]J]R/W |I nterrupt Enable ROx000O0 |
I'I R UARTXx BA +0]R I ntelrdemptti fi cati onfOx0000O0 |
FCR UARTX BA +0]W FI'FO Control Regi sf0x0000 |
LCR UARTXx BA +0]JR/ W |[Line Control Regi sf0x 0000 |
MCR UARTXx_ _BA +0]R/ W |Modem Contr ol Regi|0Ox 0000 |
LSR UARTXx BA +0]R Li ¢ atus Register |[0Ox0000 |
MS R UARTXx BA +0]R Modem Status Regi sf0x0000 |
SCR UARTXx_ _BA +0]J]R/ W |Scratchpad RegisteO0Ox0000 |
USR UARTXx_ BA +0]R UART Status Regi st|0Ox0000 |
TFL UARTXx BA +0]R Transmit FIFO LeveOx0000 |
RF L UARTX_ BA +0]R Receive FIFO Levell 0x0000O0 |
HT X UARTXx BA +0J]R/ W |Halt TX 0x0000 |
DMASA UARTXx BA +0]W DMA Software Ackno0x0000 |
DLF UARTXx_ _BA +0]J]R/ W |Divisor Latch FracOx0000 |
RAR UARTXx_ _BA +0]R/ W |Receive Address ReO0Ox0000 |
TAR UARTXx_ _BA +0]J]R/ W |Transmit Address ROx0000 |
LCR_EXT|UARTx_ _BA +0]J]R/ W |Line Extended Cont/0Ox0000 |
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3.16.7UART Regi ster Description

3.16.7.1Re c eBwfeRe gi KRBRr (

This register can DleValcATeGH eMICRMN]l )y iwsh emnl & diree d.

Regi st erfOf f set R/ W |Description Reset Val
RBR UARTXx _BA4R Receive Buffer Reg/0x0000_0C¢(
x = 0, 1

Bits|Description

[ 31:|]Reserved Reserved.

[ 8] RBR Receive Buffer register (MSB 9th b
Data byte received on the serial

[ 7: Q RBR Receive Buffer Register (LSB 8 bit
Data byte received on the serial i

input (sir_in) in infrared moRATA TR
bitSRKRO]) is set.

I f FI FOs BE€EROJenadt etdo (1), this regi
FI FO. I f the receive FIFO is full
character arrives, then the data a
data are |lo8h andoanocecer s.

3.16.72Tr ansmit Hol dHRg Regi ster (

This register can DleV alcATeGH eMCRMN]l )y iwsh emnl & diree d.

Regi st erOf f set R/ W Description Reset Val
THR UARTX _ BA4W Transmit Holding ROX0000_0C¢
x = 0, 1

Bit|Description

[ 31|Reserved Reserved.

[ 8] | THR Transmit Holding Register (MSB 9th
Data to be transmitted on the seri
9hit .

[ 7: | THR Transmit Holding Register (LSB 8 b
Data to be transmittseditdgn itnhd AREr im
infrared output (sir_out _n) in inf

THREMPDBYLSRS5]) is set.

I f FI FOs BE€ERBOlenabHREMRTY set, X nuri
of data may ThHRefr ot é¢éemheé oFtER® i s fu
is determined by the value of FI F(
attempt to write data when the FIF
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3.16.7.3Di vi sor L@aktlch Low (

This register can DleV alcATeGH eMiCRMN]l )y iwsh emnl & dree d .

Regi st erfOf f set R/ W |Description Reset Val
DLL UARTX_BA4R/W |Divisor Latch Low |0x0000_0(¢(
x = 0, 1

BitsDescription

[ 31:|]Reserved Reserved.

[ 7: O DLL Divisor Latch (Low)

Lower 8 biitts ofeaad/W i t e, Divisor L
divisor for the UART.

Nottehat with the DiDulilasnddL HL sstedh tRe i,
is disabled and no serial DRblimsmuséct
8clock <cycles of the sl owest UART
transmitting or receiving data.

3.16.7.4Di vi sor LRBLERh High (

This register can DleValcATeGH eMCRMN]l )y iwsh emnl & diree d.

Regi st erOf f set R/ W Description Reset Val
DLH UARTXx BAA4R/ W Divisor Latch Highl0Ox0000_0(
x = 0, 1

Bits|Description

[ 31:|]Reserved Reserved.

[ 7: O DLH Divisor Latch (High)

Uppebri t8s -mift @ rMéad/ writ e, Divisor L
di visor for the UART.

Nottéhat with the DiDdldilasnddL HL asstedh tRe (i,
idi sabled and no serial c oDnbntiue | T att i
cl ock cycl es of the sl owest UART
transmitting or receiving.
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3.16.75 nt errupt EnlabR e Regi ster (

This register can DleV alcATeGH eMiCRMN]l )y iwsh emnl & dree d .

Regi st e|Of f set R/ W [Description Reset Va
I ER UARTX_BA+0|R/W |Interrupt Enable HFOx0000_O
x = 0,

BitsDescription

[ 31:|]Reserved Reserved.

[ 7] THREMPTYER|Progr amMmd&EM® TYt errupt Mode Enabl e.
This is used to enadHREWMPI Xhlee rtutpe
Oidi sabl ed
lienabl ed

[ 6: 4 Reserved Reserved

[ 3] MS_ RE Enabl e Modem Status I nterrupt.
This is used tge reenraabtliedndiosfabMoed e rh eS
fourth highest priority interrupt.
Oidi sabl ed
lienabl ed

[ 2] RLS ER Enabl e Receiver Line Status Interr
This is used to enable/disable the

i s htibgghest priority interrupt.

Oidi sabl ed

lienabl ed

[ 1] THREMPTYR|Enable Transmit Holding Register E
This is used to enable/disable the
I nterrupt. This is the third highe
Oidi sabl ed

lienabl ed

[ 0] RDAI_ER Enabl e Received Data Available I nt g
This is used to enable/disable the
and the Character Timeout I nterrupt
the second highest priority interr

Oidi sabl ed
lienabl ed
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3.16.76l nt errupt I dénhNRity Register (
Regi st e|Of f set R/ W [Description Reset Va
I I R UARTX _BA+0|R Interrupt I dentityOx0000_0O
x = 0,
BitsDescription
[ 31:|]Reserved Reserved.
[ 7: 6 FI FOS_EN FI FOs Enabl ed.
This is used t oFliFnQdsi caartee ewhaebtl heedr otr
00di sabl ed
lienabl ed
[ 5: 4 Reserved Reserved
[ 3: 01 D_1RQ I nterrupt | D.
Thi s indicates the highest priori
foll owing types:
00G@GfMmodem status
0O0Gho inpendupy
OOITHRMPLt Y
0l1Gbeceived data availabl e
0OlliIbeceiver |line status
11G6haracter timeout
The interrupt priorities ar eTap32élt
Tab32el nt errupt Contr ol Functions
I D_I (Prior|flnterrupilnterrupt Sourc|lnterrupt Reset
Level
0001]- None None -
0110|Hi ghe|Recei swd alOverrun/ parity/|Reading the 1
break interrupt|ln additSRrrad,
interrupt Receiver |line g
when RX_FI FO i
0100|Secon|Received|Receiver dathl BBReading t he r
avail abl {mode or FIFOs diregistd&r FQ nano
FIFO trigger |l ¢§FI FOs di sabl ed
mode and FI FOs |below the trig
mode and FI FOs
1100|Secon|{Characte|No characters i|Reading t he r
indicati ({RCVR FIFO durinregister
character times
1 character in
0010|Third|{Transmit|Transmitter hol|Readi hgrRechiest er
regieampeary|( ProgHREMPTYMod| of interrupthHR
di sabl ed) or XI(FI FOS§ HREMP TWo d
bel ow threshol dnot selected o
HE N
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(ProgHREMPTYMod|FI FO above thr
enabl ed) THREMP MY de

selected and e
0O0OO0O|Fourt|{Modem st{Clear to send (Reading t he

ring indicator register

Note that i f au
i s enabl ed€lL Ra SE
(t hal_ dLsR_ SENID)

not cause an in
0111|Fifth|{Busy det {UART _16550_COMP/Reading the UA
indicati (NO and master h

the Line Contro
UART i SRO}Y( s
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3.16.77F1 FO Contr cFICRRegi st er (
Regi st e|Of f set R/ W [Description Reset Va
FCR UARTX _BA+0|W FI'FO Control Regi g0x0000_0
x = 0,
BitsDescription
[ 31:|]Reserved Reserved
[ 7: § RCVR_TRI G|RCVR Trigger.
This is used to select the trigger
Data Available Interrupt is gener at
to determine when-atbertéd. nl sigha
dma_req_n signal is asserted in ce
0G1 character in the FIFO
OXFI FO 1 full
1GFI FO | full
1IFI'FO 2 less than ful/l
[ 5: 4TXE_TRI G TX Empty Trigger.
This is used to select tTEREMBTY¥t &h
are generated when the mode is act
signal is asserted when in certain
OGFI FO empty
0iI2 characters in the FIFO
1G6FI FO 1 full
1iFI FO | full
[ 3] Reserved Reserved
[ 2] XMI'T_FI FO|XMIT FI FO Reset.
This resets the control portion of
This @alsserdese the DMA TX request an
Nottédhat t hi-csl ebarti ng' ." sletl fi s not necg¢
[ 1] |RCVR_FI FO|RCVR FIFO Reset.
This resets the control portion of
al seasderts the DMA RX request and
Notténat t hicl ebarti ng' ." sletl fi s not nec¢
[ 0] FI FO_EN FI'FO Enabl e.
This enables/ di sables the transmit
the value of this bit is changed bo
i s reset.
HE N
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3.16.78Li ne ContrbCRRegister (

Regi st e|Of f set R/ W [Description Reset Va

LCR UARTXx_ BA+0|R/ W |Line Control Regi §0x0000_0

x = 0,

BitsDescription

[ 31:|]Reserved Reserved

[ 7] DI'V_LATCH |Divisor Latch Access Bit.
This bit is used to enabl e rreegaidsiltegr
DLH to set the baud rate of the UA
rate setup in order to access othe

[ 6] BREAK_CNTREBreak Contr ol Bit.
This is used to cause a break cond
set to 1, the serial out put is for
When notbacnk LMoodpe, aMCReltler mihee d oluy
until the Break bit is cleared.
When i mal&kopMode, the break condit
receiver and the sir_out_n |line is

[ 5] STI CK_PARI|Stick Parity.
This bit i s used tBARIOTYXRERIaTY tS/E L4
Stick Paritypariet yselhi tt oi s1,ttrha&ns mi t
PARI TYarEdN Stick Par iPARI d¥eSE&t @Eb o
parity bit is transmitted and chec
di sabl ed.

[ 4] |PARITY_SELUEven Parity Select.
This is used to select between even
parity IPAReéTX¥DERNIt ¢ 1) .
Oiodd parity
lieven parity

[ 3] PARI TY_EN |Parity Enabl e.
This bit is used to enable and dis
and received serial character resp
Oiparity disabl ed
liparity enabl ed

[ 2] NUM_STOP Number of stop bits.
This is used to select the number
transmits and receives.
0il stop bit
171. 5 st opDATAt sL EWNfLeSsRL: 0] ) i s 0, el g
Nottdhat regardless of the number of
first stop bit.

[1: QO DATA_LEN_SData Length Select.
Whe DATA_LEN_SENLCREXHEHXST set to 0, thig
the number of data bits per charac
number of bits that may be selecte
0G5 bits

HE N

PANIx®r User Mabhual V1. Pagled 6 54 2




[

)

BLE SoC T

PANCHIP PANI1IXG®ri es
HEBER
016 bits
107 bits
118 bits
HEN
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3.16.79Modem Contr MICRRegi ster (

Regi st e|Of f set R/ W [Description Reset Va

MCR = O UARTXx_BA+O0

R/ W |ModeCmntr ol Regist|0x0000_0

BitsDescription

[ 31:|Reserved Rese

rved

[ 6] |SI R_EN SI R

Oil r DA SI'R Mode disabl ed
1il r DAMSIdR enabl ed

Mode Enable. (Write Protected)

[ 5] |AFC_EN Aut o

OiAut o Fl ow Control Mode disabl ed
liAut o Fl ow Control Mode enabl ed

FI ow Contr ol Enabl e.

[ 4] LOOP_BACK |LodBmck Bit.

This is used to put the UART into
I f operating in UART mode ( SMRRMOD
0), data on the sout Iine is held
sin |ine, internally. I n this mode
back mode, the modem control i nput
and the modem control outputs (dtr |
i nput s, internally.
[ 3] OUTPUT2 OUTPUT?2

This is used to -deseghbyedoOutpiut?®
The value written to this |l ocation

Oiout 2-amssckeated (logic 1)
liout2 _n asserted (logic 0)
Nottehat bRrRckoMER&]( set to 1), t he

hi gh

high

while thelwvalate oof ishisaternally | o
[ 2] OUTPUTI1 OUTPUT1

This is used to dierse gtnlay edo roturt @lut t

value written to this | ocation is

Oiout l-amsssckketed (logic 1)
lioutl n asserted (logic 0)
Nottehat ibrackoMoRe]( set to 1), the

while the value of this | ocat

[ 1] SEND_REQ Requ
Thi s
Send
to e
Wh e n
sign
Cont
cont
(rts
is d

fial most full o refers to two avail a

est to Send.

is used to directly control t
(rts_n) output is wused to inf
xchange dat a.

BEND_RHQ®@w Control MCR5hotseénal
al is set MER1IBENDrRE®ammi hg gH
MERS5]( set to 1)FG@RW] Fd&tOst cewnfajb
rolled in the same way, but is
~n is inactive high when above
i sabl ed; ot her wi se it -fiusl |g aitheed
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above the thresholals)s e rTthek@ R fse ms ss 4
Note thakhacikn M@fPep] ( set to 1), t he
high while the value of this | ocat
[ 0] DATA_TERM_ |Data Ter mi nal Ready.
This is used to directly c)onauwtopgutt.
written to this |l ocation is invert
Oidtr -ansgdeerted (logic 1)
lidtr _n asserted (logic 0)
The Data Ter mi nal Ready output 1is
UART is ready to establish communi
Not e t hahtacikn Mgpep] ( set to 1), t he
high while the value of this |l ocat
HE N
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3.16.7.10Li ne St at LSRRegi ster (

Regi st e|Of f set R/ W [Description Reset Va
LSR = O0O|UARTx_BA+0|R Line Status Regist0Ox0000_0

BitsDescription

[ 31:|Reserved Reserved

[ 8] ADDR_RX Address Received bit
| f-bi9t datl&Rm&d0d =(1) i s enabled, tthh
9th bit of the receive data is set
incoming character is an address o
l1-lndi cates that the character is a
O-lndicates that the character is d

In the FIFO mode, since the 9th bi
revealed when the character with t
Readi bRt rars the 9th bit.

Not eYou must ensure that &lsRiegt esrtre
t mneext address byte arrives. | f the
wi | | not be able to distinguish be
[ 7] RX_FI FO_EHReceiver FIFO Error bit.

This bit is only rel eaCROt] whdn tel R
indicate if there is at |l east one
FI FO.

Oino error in RX FIFO

lierror in RX FIFO

This bit is LcSIRsarred dwhaend tththee char a
of the receiver FIFO and there are
[ 6] TX_EMPTY Transmitter Empty bit.

I f in FIFO mode FLIRO] FsEEOstendbhl ed h
Transmitter Shift Register and the
bit is set whenever the Transmitt
Register are both empty.

[ 5] THREMPTY Transmit Holding Register Empty bi
I THREMPmMYde i s IEfREhbsetd (o 0) and
i mpl emented/ enabled orTHRTt, TXhFsFDB
This bit is set wheneVdERrdadaXaFi & Ot
transmitter shift register THRd AX
This al sToHRcEaMiPsTe¥ist ear r upt THRBMRTY?E e
i s enabl ed.

THREMPTMODE_USER = Enabl ed anhd&Rblot
o0 1IFCROd set to 1 respectively), t
r
h

ansmitter FIFO i sTHREMPTaAn@rmanplt
en cont FERbed] byhtbesehold setting,
[ 4] BREAK_|I RQ|Break Interrupt bit.

This is used to indicate the detec
in UART mode (SI R_MODE = Disabl ed)
held in a logic '"0' state for | ontgog
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bits. A break condition on serial i
of all Os, to be received by the U
I n FI FO mode, the character associ
the FIFO and is revealed when the
LSRIl eaBREAKe b IRQ.
Notelf a FIFO is full when a break
The break condition and abdpatheyia
errddrss di scarded; any information t
[ 3] FRAM_ERR Framing Error bit.
This is used to indicate the occur
error occurs when t he NUdc &SiThdeRr idrm ets
data.In the FIFO mode, since the
received, it is revealed when the
FI FO. When a framing error octcudrose,s
assuming that the error was due t
conti mrues nrgec he other bit; that i
noted that t HFRAM RBIGR3Hr)r oirs (set

N —. (N

has occurred, as i n®BiREaAKed RIRINSIRBT k
happens because the break characte
the sin input to |l ogic O for Il onge
Oino framing error

1iframing error

Readi hRli ea FRAMh EbDRR .

[ 2] PARI TY_ERRKRParity Error bit.

This is used to indicate the occur
EnatPIAKRI (TY_ HBNCER3() is set.

I n the FIFO mode, since the parity
reveal ed when the character with t
should be noted PANRALT Yt) EdRRRR2r{i )t yc aEnr
break interrupt has occur rBRREAK I Ri
(LSR4]1). I n this situation, the Pari
i s enla®R3FE]d=1L) and thelLERA] £90)i s set
Oino parity error

liparity error

Readi h&BRil e@aPARt M¥ bERR

[ 1] OVER_ERR Overrun error bit.

This is used to indicate the occur
character was received bef orFd FRCh emof
OVER_EWRRt is set when a new char acd
previous characRBR Waenr eadsf ha pRBEH
i s overwritten. In the FI FO mode,

a new character arrives at the rec
in the sbcektvregister is | ost.

Oino overrun error

lioverrun error

Readi h&Rtl ea OVERh &RR .

[ 0] DATA_RDY Data Ready bit.

This is used to indicate that t HReBR
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or the receiver FI FO.

Oino data ready

lidata ready

This bit is cleared when the recei
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3.16.711Modem St at uMSHRegi ster (

Regi st e|Of f set R/ W [Description Reset Va
MSK = O UARTx_BA+0|R ModeSmatus Registe|0x0000_0

BitsDescription

[ 31:|Reserved Reserved

[ 7] DATA_CAR_DData Carrier Detect.
This is used to indicate the curre
the complement of dcd_n. When the
is an indication that the carrier
Oidcd_n imapstriteddd ! ogi c 1)
lidcd_n input is asserted (logic 0)
| n Lboaocpk ME&®Rer]( s DIATAo CAR] BET he MER B
(Out 2) .

[ 6] RI NG_I NDI Ring I ndicator.
This is used to indicate the curre
the compl ement of ri_n. When the H
indication that a telephone ringin
set .
Oiri _n i mpwteritseddg | ogi ¢c 1)
1iri _n input is asserted (logic 0)

I n Llboacpgk MERel ] ( st NGo |l NP] CheMGRMhE @
[ 5] DATA_ _SET_RData Set Ready.

This is used to indicate the curre
the compl ement of dsr_n. When the
indication that the modem or dat a
UART.

Oidsr _n i-apserteddél ogic 1)

lidsr _n input is asserted (logic 0)

I n LoopbavwtkiR Mo deeDipATtAo SEY | RDY he MER D
(DATA_TERM_.RDY

[ 4] CLR_SEND Clear to Send.

This is used to indicate the curre
the complement of c¢cts_n. When the
indication that the modem or dat a
Oicts_n i-apserisddel ogic 1)

licts_n input is asserted (logic 0)
I n Lbapk MOGIRe4 ] ( =CL R) SEIND t he MGREnE
(SEND_REQ

[ 3] D DATA_CARDelta Data Carrier Detect.

This is used to indicate that the
| ast tMiSfea st hree ad.

Oino change on dcdMSR since | ast rea
lichange on dcd_MSfince | ast read o

Readi M@ Rtlheea Ds DAMA_ CARIDET backodpde
(MCR 4] D DATA CAReDEBct sMERBHgdé Duonr
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Notei D DABA_CARIDETs not set and t}
(low) and a reset occur®d OAAt @ARe
is set when the reset is removed i
[ 2] TERI Trailing Edge of Ring Indicator.

This is used to indicate that- @wch
i nachtiigthe st ate) has occM3Rvad siemade
Oino change on riMSR since | ast read
lichange on ri_m™MSRKRince | ast read of
Readi MSRtlheear s the TBREKDbMCHReAI] O =L ol
refl ecMGR¥he@Out 1) has changed st at
[ 1] D DATA_SET Delta Data Set Ready.

This is used to indicate that the
| ast tMiSiea st hree ad .

Oino change on dsMSR since | ast rea
lichange on dsr_MSRince | ast read o

Readi M@ Rtlheea Ds DAMA_SEDi RDYbackobdpde
(MCR 4] D_DOATA_SETeRD¥ct sMCER®&®hges on
(DATA_TERM_.RDY

NoteiD_DABA_SEDi RDYs not set and tH
(low) and a reset occur®d OAOAt @EDE

is set when the reset is removed i
[ O] D CLR_SENLODelta Clear to Send.

This is used to indicate that the

ti meMSRvas read.

Oino change on ctMSR since | ast rea

lichange on cts _MSRince | ast read o

Readi M@ Rtlheea Ds CL Re ShEIND. backoMERe ] (
1)D,_ CLR_SEND ect sMERAGSEND_BREBQ

Noteib C€bR_SOEND i s not set and the
a reset occurs (sof DW&LK_SEINDtihse rswe
reset is removed if the cts_n sign
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3.16.7.12Scr at chpa®&CHRegi ster (
Regi ster|Of fset R/ W [Description Reset Va
SCR UARTX BA+|R/ W |Scratchpad Registeg0Ox0000_0
x = 0, 1
BitsDescription
[ 31:|]Reserved Reserved
[ 7: O SCR This register is for programmer s
defined purpose in the UART.
3.16.713UART St at u®¥JSRegi ster (
Regi ster Of fset R/ W|Description Reset Va
USR UARTX _BAA4R UART Status Regis|0Ox0000_0O
x = 0, 1
BitsDescription
[ 31:|]Reserved Reserved
[ 4] RX_FI FO_FUReceive FIFO Full
This is$ndsedteothat the receive FI
OiReceive FIFO not full
liReceive FIFO Full
This bit is cleared when the RX FI
[ 3] RX_FI FO_NEReceive FIFO Not Empty.
This is used to i ndiomdtag ntsh atn et toe
OiReceive FIFO is empty
liReceive FIFO is not empty
This bit is cleared when the RX FI
[ 2] TX_ _FIFO_E |[Transmit FIFO Empty.
This is used to indicate that the
OiTransmit FIFO is not empty
l1iTransmit FIFO is empty
This bit is cleared when the TX FI
[ 1] TX_FI FO_NHTransmit FIFO Not Full
This is used to indicate that the
OiTransmit FIFO is full
1iTransmit fFAIFIO i s not
This bit is cleared when the TX FI
[ 0] Reserved Reserved
HE N
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3.16.7.14Tr ansmit FTKFJO Level (
Regi st e|Of f set R/ W [Description Reset Va
TFL UARTX _BA+0|R Transmit FIFO LevgOx0000_O
x = 0,
Bits Description
[ 31: 5] Reserved Reserved
[ 4: 0] TFL Transmit FIFO Level
This indicates the number of da
3.16.7.15Recei ve FRF Level (
Regi st e|Of fset R/ W [Description Reset Va
RFL UARTXx BA+0|R Receive FIFO LevellOX0000_O
x = 0,
Bits |Description
[ 31: yReserved Reserved
[ 4: O]l RFL Receive FIFO Level
This indicates the number of data e
3.16.7.16Hal t HT X (
Regi st e|Of f set R/ W [Description Reset Va
HT X UARTXx _BA+0|R/ W |Halt TX 0x0000_O
x = 0,
BitsDescription
[ 31:|Reserved Reserved
[ 0] HT X This register is use to halt trang
béilled by the master when FI FOs a
0 Halt TX disabled
1 = Halt TX enabl ed
Noteif FIFOs are implemented and n
has no effect on operation.
HE N
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3.16.7.17DMA Software BMRBAWI edge (
Regi st e|Of f set R/ W [Description Reset Va
DMASA UARTX _BA+0|W DMA Software AckngOx0000_0O
x = 0,
BitsDescription
[ 31:|Reserved Reserved
[ 0] DMASA DMA Software Acknowl edge.
This register is use to perform a
be terminated due to an error con
channel , then the UART should cl ea3q
single,stRXamedgRX si mglserdi.gnal s to
Nottéwnat t hicsl eébarti ng' ." sletl fi s not nec
3.16.7.18Di vi sor Latch BL¥&ction Register (
Regi st e|Of f set R/ W [Description Reset Va
DLF UARTX _BA+0/R/ W |DivisoFr daticthtn Reg/OX0000_0
x=0,1
Bits Description
[ 31: 4] Reser|Reserved
[ 3: 0] DLF Fractional part of divisor.
The fractional value D& Hxldld erdr atcot iiorn
determined by (Di \WiLFE®H ZEEhacti on val
This tabl eDIldEa&slcuae D etso tthheDph FSHEZEBmMMed
DLWMal yFracti on Fractional
0000 0/ 16 0.0000
0001 1/ 16 0.0625
0010 2/ 16 0.125
0011 3/ 16 0.1875
0100 4/ 16 0.25
0101 5/ 16 0.3125
0110 6/ 16 0.375
0111 7116 0.4375
1000 8/ 16 0.5
1001 9/ 16 0.5625
1010 10/ 16 0.625
1011 11/ 16 0.6875
1100 12/ 16 0.75
1101 13/ 16 0.8125
1110 14/ 16 0.875
1111 15/ 16 0.9375
HE N
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3.16.719Recei ve AddrReAslRs Regi ster (

Regi st e|Of f set R/ W [Description Reset Va

RAR UARTXx_ BA+0/R/ W |Receive Address Reg0Ox0000_0O

x=0, 1

BitsDescription

[ 31:|Reserved Reserved

[ 7: O RAR This is an address matchi nagt hr ebgiits ti
i ncomhagacter themi ttshewirlelmabeni ailge &
val ue. I f the matglehappgpdratshachietn ss
be treated as data byte unti/l t he
Not e
Thi s register i s MAJCHI ADDIRR B MWT Y
‘DATA_LEN_SELCHEXHXT ) bits are set t

3.16.7.20Tr ans mi t

AddTARs Register (

Regi st e|Of f set R/ W [Description Reset Va
TAR UARTX_ _BA+0/R/ W |Transmit Address HOx0000_O
BitsDescription
[ 31:|Reserved Reserved
[ 7: O TAR This is an address matching regist
DATA_LEN_SHICREXENOT ) bit is enabl é&d
characttelm it hs@®t t il asardd rseesmt iwh il
regi st erSENDO AIDDRI 'ANCTRRILEXT ) bit is
Not e
This register is used only to sen
programihR egi ster.
‘Once the address is started to se
'SEND_ADDR_'CNOIRtL wéll ¢ abed aluy ot he h g
HE N
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3.16.721Li ne Extended CE&€MRt EXIT Regi ster (

Regi st e|Of f set R/ W [Description Reset Va
LCR_EXT|UARTX_BA+0|/R/ W |Line Extended Cont0x0000_O
x=0, 1

BitdgDescription

[ 31:]Reserved Reserved

[ 3] | TX_MODE_CN71Transmit mode control bit.
This bit is used to contrhilt tchat a vy
1 = I n this mode of operTaHR obd, t9Twia
must ens urH&R etghiastt etrhei s wri tten cor
Addr ess: 9t h bit is set to 1,
Data: 9th bit is set to 0.
NoteTransmit ddARr éss nomegiaptpern c@bl g
0O = In this mode of operBlHRoabefls

The user needs to program theTARda
dat a IiTmtRoe gtihset er .

SEND_ADDR_KNTTRILS used as a control
to send the address.

[ 2] |SEND_ADDR_(Send address control bit.

This bit is used as a control knob
during transmit mode.

1 =Hi%* character wid4h beéettsansimiot {1

bits will match to what is being p
0 =Hi* character width beéttsansmiot 10
bits wildl be RKFlak@nwhHirom itdep rFxgt a
THRSTHR register.

Not e

1.Thi s bictl eiagy eadlutboy t he har dwar e, af
User is not expected to program t

2This field is ®DAPAiL CLED| SHBOHREXTSwIis
TX_MODE_CiNSTRdet to O.
[1] |[MATCH_ADDR |Address Match Mode.

This bit is used to enable the add
1 = Address match mode; UART wi | -t §
bit set to 1. and, further check
programmed in "Receive Address Mat
sequent characearsdwaslvalid data
0O = Nor mal mod e ; UART wi l-bi tstamar 4
formed and writtEhFONntbséhei secesiy
and differentiate b/n address and
NoteThis field i sDATRApILIENaILlSIEds dEMITy
[ 0] [ DATA_LEN_SHExtensDhATA flLoBEN_SEL

This bit is-busedata éoablteasmit 3
1 = 9 bits per character

0O = Number of daATaA HiEtNs Sskdl ect ed b
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317 Ti mer Cont rld)I2l er ( TMR

3.17.10vervi ew

ThRN1O7i nbl pdeamd moedey, | eTsMRO, TMR1 and TMR2,
to easily i mplement aTMRMelt ocahesol nfapbap

TMR1 and TMR2 | ocat€&hd nt iamper2z carmsgygesit for m
frequency measurement, delay timing, clock
and interval measurement by external captu

3.17.2Feat ur es

Eaclkt odquiweekkbi24 up cou-bt erpapedcahe 8ouU
|l ndependent c¢clock source for each ti mer
Provi dsehsoto,neper-o wtdp €tt dmdjgd @nti nuous coun
24it up counter value is readabl e throug

Supports event counting function

241t capture value is readable through C
Supports intefroeralt emaeas$ urc ageé n3 2K bz nc leovcekn t:
Supports external caAptuup pounet®gent to r

Supports-ughhigon mwea k e gneankeei autped r upt si gnal

3.17.3Bl ock Diagram

The timer controller block &i @&f®k&nkEdmgd rel c
3120
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WKEN
2a-bitcmppatr  (CTL23D

(CMP[23:0]) TWKE TMR
RSTCNT(CTL[26]) Reset Counter NeTeND _Wakeup
I

nterrupt

CNTEN(CTL[30]) l l ,T'_ -’U\r
(INSTS[2)

V TMO_CNT_GBJ0/P16
8-hit 24-bit TM1_CNT_GBI7
= Prescale up counter TM2_CNT_OGB04
TMO_INPO7/P10
TM1_INP20 _,
TM2_INP21 TMR Flag
CAPF
CNTPHASE EINTST
(EXTCTLIO]) S[1)
T™MR
Interrupt

(CTL[29]

V
24-bit CAPDAT CAPFUN
CAP[23:0] XTCTL[4]

Internal 32K CLK —

CAPSRC

(CTL19D CAPEDGE _ TMR
(EXTCTL[21) Capture CAPIE
Flag (EXTCTL[B])
Fi g3rXRi mer Controller Block Diagram
TMR2SEL (APB2_CLK_CTRL{11:10])
TMR1SEL(APB2_CLK_CTRLQ9:38])
TMROSEL (APB1_CLK_CTRL(19:18])
TMR2CKEN(APB2_CLK_CTRL(5])
TMRICKEN(APB2_CLK_CTRL(A4])
APBLCLK —) TMROCKEN(APB1_CLK_CTRL{12))
RCUXTL —pf —} TMR2CLK
TMR1CLK
GPIOPin  —pp TMROCLK
GPIOPIn —

Fi g3 20l ock Source of Timer Controll er

3174Basi ¢c Configuration
3.1741Cl ock Source Setting

TMRx ¢l ock source can be cARB1gGLEKACDORL T
APB2 CLK_C&gLSOter. You <can c¢h&dsoer fTrMxm | AR
APB_CLK siudsaypli em cl ock source. RCL/XTL ref
i's input from G6PQRB®Tr2O N, showed in

Wh e n choose apb subsystem <c¢cl ock as T MR x
configlihmdadwlne TMRO is belong to APB1l subs
bel ong to AFBZ2 sddbys yesntadorh.e TMRx(x refer to
1 to APB1 CLK_EN or AMMBPBQRL ICLEERINS tienr resp
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SeconfMRyckemMMPB1 CLK_CEBLGBt er wi || enabl e

TMRclk em TMRAPB2 CLK rrCadqRiLDt er wi ll enabl e 1

respectively.
3.1742Ti mer FI| ag

The timer controller supports two fl ags,;
counter value CNT (CNT[23:0]) matches the
and the other is CAPF (EINTSTS[1]) whni ch i
'S cons i CAPEDEGEWICITL) 2sdtjti ng.

3.1743Ti mer I nterrupt FIl ag

The timer controllerr supports two interrup
One is TIF (I NTSTS[O0]) which is set while
the timer compacC®é[ »)8 od ICNMPEDMWT( CTL[ 29] ) i
The other is CAPIF (TIMERXx_EINTSTS[O0]) wh
TMX EXTipinn acCREDGWEI t(hREXTCTL[ 2: 1]) set |
(EXTCTL[5]) is set to 1.

The only difference between timer flag and
signal is set or not.

3.175Functi onal Description

3.17.51Ti mer Counting Operation Mode

The Timer controll er pr ovisdheost ,f oPuerr -ctai tnpecrt c

and Continuous Counting operation modes as

Onshot Mode

I f the timer cont ssdloltermoide OPMOIDdU r( edr Lg t2 8c
CNTEN (CTL[30]) is set, the timer counter
value reaches CMPDAT (CMPR]2)3:wWi]l)l vbad useget tth

and CNTEN bit i's cleared automatically by
stops. I n the meanti me, i f the I NTEN (CTL
generated and sent to NVIC to inform CPU a
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OPMODE
(TIMERx _CTL[28:27])=00

|

CNTEN
(TIMERx _CTL[30])=1

Y

TIF=1
CNT and CNTEN are cleared

Y

STOP andlInterrupt signal
is generated and sent to STOP

NVIC to inform CPU

Fi g3 2Qn-shot

Periodic Mode

| f the ti mer

(CTL[30])

reaches

S set | t he

CMPDAT (CMP[ 23:

Mo d e

controller is configured at

ti mer counter start

P])) widlluebe tsheet TR (

be cleared automatically by timer controll
meantime, if the I NTEN (CTL[29]) bit is en
sent to NVIC toni nhosmmoOHlUY,|aelr$ @.pteirmdre sc cro
compares with CMPDAT value periodically wun
T
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OPMODE
(TIMERx _CTL[28:27])=01

|

CNTEN
(TIMERx _CTL[30])=1

Y

TIF=1
CNT and CNTEN are
cleared

Y

Interrupt signal is
generated and sentto [ [ gTop

NVIC to inform CPU

Fi g3#r2R2eriodic Mode

Tog®lue put Mode

I f the timer controbtputi modent{Cgufead: av]t
(CTL[30]) is set, the timer counterost@aut s
mode i s al most the same-oas$ pp¢hraimo dhiescs oRfoi daet , e
~ TRR pin to output IFsi(dnMd]lg TvBIfso!l sents.i hdliBE WO ¢
( CTL[nR2u9s]t) bBler mahd yt,,oggpat siRgnN@NT 6 &EIOM 1, 2

pin is high and changing bFeook handduoboyt loyw
firstly, do not c¢clear TIF flag in your | SR
for example, if you want to get a 75% or 2
TF flag reach 2 Itaigmewsh,ent hTeFn fcllaega rr eTalcFh f1 t

and P16 are corresponding to TMRO, P17 an
respectivel y.
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Continuous Counting Mode T
I f the timer controller is configured at c
CNTEN (CTL[30]) is set, the timer counter
value reaches the CMPDAT (CMP[ 23: 01] )a nvda | tuhe
CNT value keamd idp2rdée@audim iZnhge meant i me, i f
is enabled, the timer interrupt signal i s
change different CMPDAT val ure dowuretdii mg ed ryd
timer counting in this mode.
For example, CMPDAT value is set as 80, fi
to 80, the timer counter is kept counting
count 81, "B4L2, 63, &1 624 agaénoand2 again. Ne

the CMPDAT

reaches

value as 200 and <clears TEF, t h
t, userTFpr adpreams WMPDAS

200. At | as

| insY o & o ® ta imro

system de:

when CNT value reaches toumtdiOng
update CMPDAT continuously when
value in your | SR function.
TF=1 and TF=1 and TF=1 and
Interrupt Interrupt Interrupt
Generation Generation Generation
Set Clear TIF as Clear TIF as Clear TIF as
CMPDAT=8( 0 and set 0 and set 0 and set
1 CMPDAT=20p CMPDAT=500 CMPDAT=8
CNT=0 CNT=100 CNT=200 CNT=300 CNT=400 CNT=500 CNT=+1

1

1

r 1

r 1 f

\

//

From 241100
Fi g3#r2Bontinuous Counting Mode
3.1752Event Counting Mode
The timer controller also provides @GRI @ppl
I nputrh® number of event wild/l reflect to CI
event counting function. 24n] )t hshso Uludh chi @ osne

peripher al

User

PANIXx®Er User

can

MaB ual

cl ock AP8ulrkc.e shoul d

V1.

en alRx ep icbmo udnecsea kcli e cTuM t

be set as

by setting
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The input event freq®@da€BXLyK sihfo uTlHdbo wpeic @ edséss a
or | es APiBhlakh iRk 8pMbnoudnece enabl ed to assure

i's correct, and wuser can Bxd spoi ns edye cste tetdigreg
(EXTCTL[O]) bit.
I n event counting mode, the timer edwrt in

periodic and continuous counting mode to
TMX pin.

31753 nput Capture Function

The input capture or reset function i s pr.
capture funcouobhi wwgt bapt erececoumadengancdaptt ruir ¢
configured by CAPSEL -cOEXTCHhIg[ 8]a)p.t uTelsee inford e
counter modentingggaeptur e moden paurte cdaepstcurrieb
can both capture TMRx_EXT GPI O input pin s
set in CAPSRC(CTL[19]) register. piohl owpao
s

i gnal as instruction.

Fre€Cowunting Capture Mode

The event capture function is used to | oad
value while edge tRxarEXTtl+(2x pgien eclCA®SkERibhs T
(EXTCTL[GAPFUM@SXTCTL[ 4] ) sThhoeu | elx pbeec taesd Ot r
TMXx EYTwittdi gger eventTheatpitmere penmicphemal ¢
be sfRBCAK.

User can enablRe_ BEXT dibhicnamde dMrc CAPDBEN se
(EXTCTL[6]) . The traRxsiBXTonpifnr egfhenmlcy bé
APBLE& i Rx TBWT -pobnonnde ,HesabttAePdBDL K /i8Rx EMT

pi rtbadence enabled to assure the capture fu
select edge tramsi EXDnpideCRrgEBD@BEX To@TDQLT[M : 1]
I n event capture mode, user does not consi
the capture event occurRxed&EXadanlpy ni fi sedlgd etctt
Users must consider the Timer wild@ keep r e
val ue, i f the CCAPItEBEENTSDS[ €]l east athes . T h e
descr iFbgal 244
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TIMRCAT 5 X 6 X 7X 8X 9X 10X 11X 12X 13X 14X 15><

TN EXT |

( CAPEDEE-0%02 dear by
sof tware

il ll_l L
10 X 13

MRCoe XXX 6 X

Fi g3r2@r €eunting Capture Mode

External Reset Counter Mode

The timer controller also provi d2a23%: Or]Je)seval
while edge trans&tEXhl-@¢t edctned hos T™dde, m ¢
the same as event capture mode except CAPF
TMX EXT transition is wusing to trigger re
descr Fbg3rZ22Whe di ff erfFrn€eu mteitwge@ampd uExt Mo
Reset Counter Mode is whether the TMR_CNT

meor S DD X DK X

™ BXT

(QBPEIIE:OXOZA_E Qear by (
software
CAPF </

Fi g3r25xt ernal Reset Counter Mode
Tri g@oeunti ng Capture Mode
| f CAPSEL (EXTCTL[8]) is set to 1, CAPEN
(EXTCTL[4]) is set to 0O, the CNT wil!l be r
TMX _EXT1~2XY=pin trigger cRRAdEXKkprcdtedunrbege.
chosen by CAPEDGE (EXTCTL[2:1]). ThEahllled ai
322
FirshndnwRWMEXkpect edcetdge TMRx CNT will star
Secondly TMRx_EXT exXxple¢t d EIIPNWEEFEf ebocdr, a
interrupt siidn&IAPil £ Ng € reTaliDdatdd | TAPNA®B ) S|
i's detected, you need dihsea BBMEXTAPYd EWNr den dj
frequency shouARBCh& FesguthaRx IHXH odseablkee oT
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|l ess tARPBRLHK/ 8requency Ri fEXeFbhadoenceg TM al s
TMX EXT enabl ed orbdadumadlfedn actaipdrurtey d@APDB
Tab3l22 nput Capture Mode Operation

FunctiorCAPSEL CAPFUNGQCAPEDGE Operation Descript
(EXTCTU(EXTCTL( EXTCTL]
A 1 to 0 tmRanEXTH@
0 0 00 pin i s detected.
CAPDAT.
A 0 to 1 tmRanEXTH@
Freeunt |O 0 01 pin i s detected.
Capture CAPDAT.
Either 1 t o 0 or
0 0 10 TMX _EXT1~2XY=pin is
is captured to CAP
0 0 11 Reserved
0 1 00 A.l t.o 0 tRanBEXTI@
pin is detected. C
A 0 to 1 tRanEXTH@
0 1 01 . .
Ext e rReasl pin is detected. C(C
Counter Either 1 t o 0 or
0 1 10 TMX _EXT1~2XY=pin is
iseset to O.
0 1 11 Reserved
Falling Edge Trigg
The 1st 1 to Bx_tEX
1 0 00 (xE=2) pin is deted
and then starts co
0O transition stops
Ri sing Edge Trigge
The 1st 0 to 1Rxt rEa
1 0 01 (xE=2) pin is deted
and then starts co
Trigger ( 1 transition stops
Capture EitheTriegger :
An 1 to O transilt?P
1 0 10 piins detected to r
starts counting, w
counting.
EitheTriegger :
A 0 to 1 transi tl+d
1 0 11 pin is detected to
starts counting, w
counting.
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HEN
3176 TMR Regi ster Map
R:xr ead Wowrl iyt, eR/oMiby h read and write
Register ‘Offset ‘R/W‘Description |Reset Val
TRM Base Address:
TMR1_BA = 0x4001_4000
TMR2_BA = 0x4001_5000
TI MER1 _CT|TMR1_BA+(R/WTimer1l ContRegi snd/ 0x0000 _0(
TI MER1_CMTMR1_BA+(R/WTimer1l Compare Reg|/0x0000_0(
TI MER1 | NNTMR1_BA+(R/WTimer1l Interrupt S/0x0000_0(
TI MER1_CNTMR1_BA+ (R Ti mer1 Data Regist|0x0000_0(
TI MER1_CA/TMR1_BA+(R Ti mer1 Capture Dat|0x0000_0(
TI MER1 EX/TMR1 BA+(R/WTimerl1l External Co|0x 0000 _0(
TI MER1_EI|TMR1_BA+(R/WTimer1l External |1 n/f0x0000_0(
TI MER2 _CT|TMR2_ _BA+(R/ WTim&€ontrol and Sta0x0000_ 0(
TI MER2 _CMTMR2_BA+(R/ WTi m€Compare Registe0x0000_0(
TI MER2 | NNTMR2 _ BA+(R/WTinmémterrupt StatuOx0000_ 0(
TI MER2 _ CN TMR2_BA+ (R Ti m®drata Regi ster O0x 0000 _0(¢(
TI MER2 _CA|TMR2_BA+ (R Ti m€apture Data Re0x0000_0(
TI MER2 EX/TMR2 BA+(R/WTi m&Ext er nal Contro0x0000_ 0
TI MER2 _EI|TMR2_BA+(R/ WTi m&xt ernal I nterrf0x0000_0(
HEE
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3.1727TMR Regi ster Description
3.17.71Ti mer Contr ol Register (CTL)
Regi st erOf f set R/ WDescription Reset Val
TI MER1_ (QTMR1 BA+(R/WTimerl Control and J0x0000 _0(
TI MER2 _(QTMR2_BA+(R/WTi mer2 Control and §0x0000_ 0 (
Bits Descriptions
[ 31] | CEDEBU(I CE Debug Mode Acknowledge Disabl e
0 = I CE debug mode acknowledgement
TI MER counter willhebae bgld CEhi |l e C
1 = I CE debug mode acknowl edgement
TI MER counter wil| keep going no m
NoteThis bit is write protected. R
[ 30] CNTEN Ti mer Counting Enabl e Bit
0O SStops/ Suspends counting.
1 = Starts counting.
Not:elln stop status, and t henrbistetutpi
to keep counting from the |l ast sto
Not:e2Thi s -bliegarned aliy osaodwamodei § Cah
when the timer interrupt flag TIF
[ 29] I NTEN Ti mer I nterrupt Enabl e Bit
0O = Timer I nterrupt Disabl ed.
1 = Timer I nterrupt Enabl ed.
Notelf this bit is enabled, when t
interrupt signal wi || be generated
[28: 27]0OPMODE Ti mer Counting Mode Selection
00 = The Timer contsholt|l enmdies oper a
01 = The Timer controller is opera
10 = The Timer c amtgmdlelpant modeper a
11 = The Timer controller is opera
[ 26] RSTCNT Ti mer Counter Reset
Setting this #iit wipl lcomued etr tvlad uz/
force CNTEN (CTL[30]) to O if ACTS
0 = No effect.
1 = Resetiitntperesalad i@ cwpndceunt €r4 v
[ 25] ACTSTS Ti mer Active Status (Read Only)
This bit i-hdtcapesotuhteelR4dstatus.
O =bRk2#®# up counter is not active.
1 =bi2¥d up aotuinte.r i s
[ 24] EXTCNTEIlIEvent Counter Mode Enable Bit
This bit is for external counting
0O = Event counter mode Disabl ed.
1 = Event counter mode Enabl ed.
Not eWhen timer is used as an event
APBCLK as timer c¢clock source
HE N
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[ 23] WK E N Wakwep Function Enable Bit
I f this bit is set to 1, while the
(CTL[29]) is enabl ed, the timep tir
evenaPU.o
0 = Wepkdunction Disabled if timer
1 = Wepkdunction Enabled if timer |
[22: 20]Reserve(Reserved.
[ 19] CAPSRC Capture Pin Source Select Bit
0 = Capture sRxuEXdIl-(2%)=fprionm TM
1 = Capture sourtle csoftkomounterna
[ 18: 8] |Reserve(Reserved.
[ 7: 0] PSC Prescale Counter
Ti mer input clock or event source
up counter.
I f thi g PfSiCel=d 0i)ss & hen there is no
HE N
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3.17.72Ti mer Compare Register (CMP)

Regi st erOf fset R/ WDescription Reset Val
TI MER1 (TMR1 BA+(R/WTimerl Compare Regi §0x0000_0(¢(
TI MER2 _(TMR2_BA+(R/WTi mer2 Compare Regi §0x0000_0(

Bits Descriptions

[ 31: 24]]Reserve(Reserved.

[23: 0] |CMPDAT Ti mer Compared Value
CMPDAT tbs ta codmpared value register
When the -bhtewpalcoéater value i 3F
(I NTGTadl F (I NTSTS[10] ) will set to
Ti noeu t period = (Period-bbft PE@erbi
CMPDAT) .
Not:eINever write O0x0 or Ox1 in CMPIL
state.
Not:e2When ti mer i s operating-bat aa@r
wi || keep counting continuously e
field.
But i f timer is opethati ngp Ztouotker
from O and using newest CMPDAT val
writes a new value into the CMPDAT
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3.17.73Ti mer I nterrupt Status Register (I NTSTS)
Regi ster |Of f set R/ W |Description Reset Val
TI MER1 | [TMR1_BA+QR/W |[Timerl Interrupt 90x0000_0C¢(
TI MER2 | [TMR2_BA+0QR/W |[Ti mer2 BhatusuPRegi|lOx0000_0(
Bits Descriptions
[ 31: 3] |[Reserve{({Reserved.
[ 2] TF Ti mer FIl ag
This bit indicates the i nbietrrtuipme rf
CNT (CNT[23:0]) value reaches to C
0 =eNbect.
1 = CNT value matches the CMPDAT v
NoteThis bit is cleared by writing
[ 1] T WKF Ti mer -uWa kFd a g
This bit indicatpsfltde sSthdteus upft tw
0O = Timer does -npt cause CPU wake
1 = CPUpwdkem | dlloevno moRl@weofutt ii mdre
generated.
NoteThis bit is cleared by writing
[ 0] TI F Timer I nterrupt FIl ag
This bit indicates the i nbhietrrtuipme
CNT (CNT[23: 0] )CMPaDIATe (CeM®P¢ R8s 0] 9 v
0 = No effect.
1 = CNT value matches the CMPDAT v
NoteThis bit is cleared by writing

PANIXx®Er User

MaB ual
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3.17.74Ti mer Data Register (Tl MERX _CNT)

Regi st erOf f set R/ WDescription Reset Val
TI MER1_(TMR1_BA+(R Ti mer Repadtsa er 0x0000_ 0
TI MER2 _(TMR2_BA+(R Ti mer 2 Data RegistefnO0Ox0000_ 0 (

Bits Descriptions
[ 31: 24]]Reserve({Reserved.
[ 23: 0] |CNT Ti mer Data Register

This fi elcdhurnaf Iveachtt er2itedtz mocrl oecxkt e r n &
TMX (x=0wkRi)clpi.inEXBE@NTiEddl d .

3.17.75Ti mer Capture Data Register (Tl MERXx _CAP)

Regi st erfOf f set R/ WDescription Reset Val
TI MER1_(TMR1_BA+(R Timerl Capture Data|0x0000_O0(
TI MER2 (TMR2_BA+(R Ti mer2 Capture Data|0x0000_ O (

Bits Descriptions

[ 31: 24]]Reserve({Reserved.

[ 23: 0] |[CAPDAT Ti mer Capture Data Register
Whe@APENEXTCTL[ 3]) bit i s skxt_ EXdmd
internal IaKHKh eRAREDGEXTCTL[ 2: ICIAP I
(EI NTSTS[O0]) wi Il set to 1CNMTANTIhZ
will beadedointo this CAPDAT field
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3.17.76Ti mer Exter nal Control Register (EXTCTL)

Regi ster Of f set R/ WDescription Reset Val
TI MER1_EX|TMR1_BA+ R/ WTimer1l External Co|0x0000_O0(
TI MER2 EX]|TMR2 BA+ R/ WTi mer2 External Co|0x0000 _ 0(

Bits Descriptions
[ 31: 9] |[Reserved|Reserved.
[ 8] CAPSEL Capture Mode Select Bit

0 setfrf-eeunti ng coamituegrnanodmesdet of
capture function.
1 sset rfggeunti ng mode of timer cap

[ 7] CNTDBEN Ti mer CouwtoamcRi rEnRdl|l e Bit
0 =bdenicxrabl e
1 =bdemcaebl e
Notelf this bit is efffaMxl_eEdXTotphienn
32KHz icsl odkcekt ech ednove t i deui t .
[ 6] CAPDBEN Ti mer ExternaboCrapé uEealPli @ Bit
0 =bdenicxrabl e
1 =bdemceaebl e
Not:ell f this bit i's enaRxl_&X,Totphden
32KHz icsl odkcekt ech ednove t i deui t .
[ 5] CAPI EN Ti mer External Capture I nterrupt

O dFsabl e
1 emabl e

Notlkf CAPI EN enabl ed, ti mer wi ||

(EI NTSTB[Qh) is

For exampl e, whil e CAPIEN = 1, CA

transiti dRk_BHTdrmeinifitMer naivi BRKEaus

to be set then the interrupt sign
[ 4] CAPFUNCS|Capture Function Select Bit

O ext eremsa&ldt unbddekiaiml ed
1l ext eres@®ldunbdamaml| ed.
Not:elWhen CAPFUNCS i sRx0 EXTol~@2)sipiin
to sav-eit hei @dr counter value to
Not:e2When CAPFUNCS is 1, t+2AA)hspitn (
save -bihte 2idmer counter amd utehsteant -bG
ti mer counter value.

[ 3] CAPEN Ti mer Capture Enable Bit

O=di sabl e

1 enmabl e

[ 2: 1] CAPEDGE Ti mer Capture Edge Detection

00 = A fallRngXelogpdinoheTkMawi BR Kble
01 = A riITMxgEXdgmiiomt ernaii BRKbe
10 = Either ricimMx _EXToplihnbhgr pdl
wi || be detected.

11 = Reserved.
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[ 0] CNTPHASE|Event counting mode setting
This bit indiceaxpsctted TIMa & dpaam
0 = A falling eddeawnd poaded!| {t ob@
1 = A rising edgandaf | piardewi Itlo KNT

PANIx®r User Mabhual V1. Pagle7r 6 f5 4 2



[

PANIx®ries BLE SoC T
HE N
3.17.7.7Ti mer EXxter nal |l nterrupt Status Register (
Regi ster Of f set R/ W Description Reset
TI MER1_EI|TMR1_BA+QR/ W Timerl External 1 n{0x0000 |
TI MER2 EI|TMR2 BA+0QR/ W Ti mer 2 External Il nfOXx 0000 |
Bits Descriptions
[ 31: 2] |[Reserve|(Reserved.
[ 1] CAPF Ti mer External Capture Flag
This bit indicates the timer exter
Not:eldlThis bit is cleared by writin
[ 0] CAPI F Ti mer External Capture I nterrupt F
This bit indicates the timer exter
Not:dldedCARItENTHI s bit is cleared b
HE N
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318 Ti mer Cont ol |l er (TMR

3.1810verview

ThRN1O7i nbl pdeamd moedey, | eTsMRO, TMR1 and TMR2,
to easily i mplement aTMRMelt ocahesol nfapbap

TMR1 and TMR2 | ocat€&hd nt iamper2z carmsgygesit for m
frequency measurement, delay timing, clock
and interval measurement by external captu

3.182Featur es

Eaclkt odquiweB8Bbit up cou-bterpapdcahe 8ouU
|l ndependent c¢clock source for each ti mer
Provides oneshot periodic toggleoutputand continuousounting operation modes

3dit up counter value is readable throug
Supports event counting function

3dit capture value is readable through C
Supports intefroeralt emaeas$ urc ageé n3 2K bz nc leovcekn t:
Supports external 3dptuup oouneeent to r
Supports-ughhigon mwea k e gneankeei autped r upt si gnal

Supports multiple comparators (only in c
3.183BI ock Diagram

The timer controller bl ock HiigldgrieEmgatima7 cl o
anki g3l 28
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EEN
Reset Counter AL ALLES
Three Compare M—
CNT TM_CNT_OUT
,—(>
- - TMR_Flag
—| &bit ; 32-bit TF
Prescale up counter
TM_IN TMR Flag
CAPF
TMR
Interrupt
Internal 32K CLK 32 bit CAPDAT
CAPSRC TMR
CAPEDGE Capture
Flag
Fi g3 Zb6i mer Controller Block Diagram
TMRSEL
APB1 CLK—p|
RCL/XTL— TMRCLK
GPIO Pin —p|
GPIO Pin —»|
Fi g3 2Cl ock Source of Timer Controller
WKEN Three Compare .
CMPDAT2 Wakeup
:D_(> TWKE2 interrupt
\_.> TM_CNT_O
1S TF2
CMPDAT1
iD—!> TWKF1
1. TF1
CMPDATO TMR Flag
:D—> TWKFO
>
>l TFO
CNT — -
TF
Fi g3#rZBhree Compar e
EEE
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3.184BasCocnf i gurati on

3.184.1C1l ock Source Setting

You can choose from APB_CLK, RCL/ XTL or TI
sour ce. RCL/ XHZ cledek ssowr G&. TM | i's 1 npt
Fi g3 27

3.1842Ti mer FI| ag

The timer controbherwbBupporsssewowhihbhgstim
mat ches the timer compared vwhuehCMPDAEB,{t @
transition oni $theoilMCAPEDIGEWISteh t i ng.

3.1843Ti mer I nterrupt FIl ag
The timer controllerr supports two interrup
One is TIF which is set while timer counte

CMPDATMd | NTEN is set to 1.

The other is CAPIF which iR EsXelti pvimem & dhceo rti
CAPEDGE setting, and CAPIEN is set to 1.
The only difference between timer flag and

signal i's set or not.
3.185Functi onal Description
3.185.1Ti mer Counting Operation Mode

The Timer controll er pr ovisdheost ,f oPuerr -ctai tnpecrt c

and Continuous Counting operation modes as

Onshot Mode

I f the ti meonfciogumedlaetmoadmra O MOMEEN i s set
counter starts up counting. Once the CNT \
to 1, CNT value and CNTEN ©bi't i s cleared
counting operation stolNsi.slaeanalhleedieamnhe mti,

i's generated and sent to NVIC to inform CP
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OPMODE=00

CNTEN=1

A

CNT=CMPDAT

Y
TIF=1
CNT and CNTEN
are cleared

Y

STOP and Interrupt v
signal is generated andg
sent to NVIC to inform STOP
CPU

Fi g3 20n-shot Mode
Periodic Mode
| f ttihmeer <controller is configured at perio
starts up counvtalnuge rCenacceh eésh eCNCANDIAT val ue, t

val ue wil |l be cleared automatically by ti:1
agai n. I n the meanti me, if the I NTEN bi't
and sentC te NVYform CPU al so. I n this mode

and compares with CMPDAT value périaoegidc dblyl
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OPMODE=01
CNTEN=1
Y
CNT=CMPDAT>—
Y
TIF=1

CNT is cleared

Y

A 4

Interrupt signal is
generated and sent to STOP
NVIC to inform CPU

Fi g3r3&¥eriodic Mode

Tog®lue put Mode

I f the timer controbdbeputi smachbenfamgdr ENTEN
counter starts wup count i rgu.t pTunte nrtoaduentiisngalo
as periodic modde puexamopte th@l gtaBIsSMpci inatteod ol
signal whiFl @ sSqgeecicdn. f yh NS EMns d e Ner snaHd yt,-oggl e
out put siRgQEGAT_ _@uWmMTMs high and changing ba
cycHoer. toougtgloeut put PULSE mode, wheefhohmeveb
adjusting the CMPDATA value in the interru

Continuous Counting Mode

I f the timer controller is configured at c
starts up counting. Once the CNT value r1ec¢
and the CNT value keeB& .up ncathret inmega nun tmel,
enabl ed, the timer interrupt signal I's gel
change different CMPDAT value i mmedi ately
timer counting in this mode.

For example, CMPDAT value is set as 80, fi
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to 80, the timer counter is kept counting

count 8llt,o"82, 83|10 2222 AZagain and again. Ne
the CMPDAT value as 200 and clears TF, t h
reaches 200. At |l ast, user programs CMPDAT
when CNT value heaschwdetoth@0.t imert count. i
update CMPDAT continuously wheor sygd @tme dEI
value in your | SR function.

The continuous mode in this TIMER modul e s
wor k at the same -2hone, pgeonri obduNME Racadméti onggg |
although there are three CMPDATA, theéedhe tw
CNT counter after counting to the target
actually wval i d.outs pneocdiealrleyq utihree st oigngtleer r upt
corresponding mask_tifx must be set to 1.

TF=1 and TF=1 and TF=1 and
Interrupt Interrupt Interrupt
Generation Generation Generation
Set Clear TIF as Clear TIF as Clear TIF as
CMPDAT=80 0 and set 0 and set 0 and set
1 CMPDAT=20p CMPDAT=50p CMPDAT=8(
CNT=0 CNT=100 CNT=200 CNT=300 CNT=400 CNT=500 CNT=2-1

rt+ *r t 1 1. 1
~ I

From 221100

Fi g3#r*ontinuous Counting Mode
3.1852Event Counting Mode

The timer controller also provides an appl
i nput pin..The number of event will refl ec
function. I n this function, E XhTeQ NaTl E Nc | sohcoku |

should be set as APB_CLK or 32kHz.

User can enabl e -boudceabilecdTIMR bynsdeting
frequency should be | essbobhaoe ldiBsaPBe€LKr
APB_ _CLK i f -BMRneeé nema&bl ed to assuret,t hend e

user can also select edge detection phase
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I n event counting mode, the timer edwrt in

periodic and continuous counting mode to c

31853 nput Capture Function

The input capture or reset function i s pr.
capture funcobuobi wwgt bhapt ercecoumadengancdapttruir g
configured by <CARSELnhgTleapfuee modmeodeext
tri-ggenting capture mode are described as
capture TMR_EXT GPI O input pin signal and
CAPSRC register. Foll owing operatisdam undd es

Fre€munting Capture Mode

The event capture function is used to | oad
detected on TMR_EXTAPSIERL. alnmd tChAIPF UNCEe ,s hou
expected transition on TMR_EXT pin will tr

clock source should be set as APB_CLK.

User can enable or -dosabéeci T MRUEXTbypi sede
transition frequency of TMR_EXT pin shoul d
ddébounce disabled or |l ess th-boubht8®8 ARBDCEH

thapcture function can be work normally, an
of TMR_EXT pin by setting CAPEDGE.
I n event capture mode, user does not consi
the capture event occurred only if edge tr
Users must consider the Timer wild/l keep r e
value, i f the CPU does not clear thki §APEF
3132
TIMRCANT 5 X 6 X 7X 8X 9X 10X 11X 12X 13X 14X15><
TN EXT |
( CAPEDGE=0X02 dear by \
sof tware
CAPIF l
TI MERc_CAP X X 6 X 10 X 13

Fi g3r3>Rr€eunting Capture Mode
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External Reset Counter Mode
The timer controller also provides reset
transition detected on TMR_EXT. I'n this m

capture mode except CAPFUNCS should khe as
trigger reset counter value. FhgBb®E rTahtei o
di fference -Chatnwe ey FKragped ure Mode and Exte

whet her the TMR_CNT value wil/l be cl eared
TIMRCANT 5% 6X 0X 1X 2X 3X 0 1)(2)(3?0%
™CEXT

(O°PEIIE=0X02)‘§ Qear by (
sof tware
CAFF </

Fi g3r®E¥xternal Reset Counter Mode
Trig@oeunti ng Capture Mode
I f CAPSEL is set to 1, CAPEN is set to 1 &8
to O then captured into CAPDAT register wl
The TMR_EXT expected edge can be chosen by
i's desdab3ded i n
Firstly when TMR_EXT expected edge occur s.
Secondly TMR_EXT expected edge reoccur, C ¢
generated i f CAPIEN is enabled. Once RCAPI F
function. The TMR_EXT source operating fr
frequency i f dibvamlcee TOMR IEXT deéhan 1/ 8 APB.
TMR_EXDbodace. It also provides TMRbEUIC e n
fuhon by CAPDBEN

Tab32e8 nput Capture Mode Operation

Function |CAPSECAPFUN(CAPEDGOperation Description
0 0 00 A 1 to 0 t rRaBZXftn oins od
CNT is captured to CAF
A 0 to 1 trRaBXTtpobon D=8
i {0 0 01 -
Freeunti CNTciaptured to CAPDAT.
Ca p tMiordee
0 0 10 E!thgr 1 to O orR_CEXtTo_
pin is detected. CNT i
HE N
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0 0 11 Reserved

A 1 to O trRaBXTtpobn D8
CNT is reset to O.

A t0o 1 tr ankRiEXiTomion i B
CNT is reset to O.

Either 1 to 0 orR_(EXtTo |
is detected. CNT is r ¢

0 1 11 Reserved

Ext eRensad t| 0 1 01
Counter I

Falling Edge Trigger:
The 1str dngiot ROOENX To np i ThM
detected to reset CNT
while the 2nd 1 to 0 t

Ri sing Edge Trigger:

The 1st 0 to 1R tExXdn Pii tr
detected to resetc@&Nit
whi e the 2nd 0 to 1 t

Tri cCcpaimt
Capture |1

Eit
An
re

efriegger :

to O transition o
t CNT as 0O and the
ansition stops cou

n
- ® +— =

heTr iegger :

to 1 transition on
et CNT as 0 and the
ransition stops cou

>
—~ n O
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3186 TMR Regi ster Map
R:r ead Wowr iyt, eR/oMMby h read and write
Regi ster ‘Offset ‘R/W‘Description Re s\atl u e

TRM Base Addr ess:
TMR_BA =8 0000

TI MER_CTL|TMR_BA+0Xx| R/ Ti mer Control and 0x0000 _
TI MER_CMP|TMR_BA+0x|R/ W|Ti meirCempare Registf0x0000_

=

TI MER_I NTITMR_BA+0Xx|R/ W|Timer I nt&®emgupt et (0x0000 _
TI MER_CNT|TMR_BA+0Xx|R Ti mer Data RegistefOx0000_
TI MER_CAP|TMR_BA+0Xx|R Ti mer Capture Data|0x0000_
TI MER_EXT|TMR_BA+0Xx| R/ Ti mer External Con{0x0000_
TI MER_EI NNTMR_BA+0Xx| R/ Ti mer External I ntq0x0000_

TI MER_CMP|TMR_BA<€0X|R/
TI MER_CMP|TMR_BA2® x| R/

Ti meec Comampare Regi §0x0000 _
Ti mehriGodmpare Regis|{0x0000 _

SRR
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3.187TMR Regi ster Description
3.18.71Ti mer Contr ol Register (CTL)
Regi st erOf f set R/ WDescription Reset Val
TI MER_CTTMRO_BA+(R/WTi mer Control and S§t0x0000 _0(
Bits Descriptions
| CE Debug Mode Acknowledge Disabl e
0 = | CE dedkumgo wiloeddegement effects TI
TI MER counter wil/| be held while CP
[31] ICEDEBU‘l = | CE debug mode acknowledgement
TI MER counter wil/ keep going no ma
NoteThis bit is write protected. Re
Ti mer Counting Enable Bit
0O = Stops/ Suspends counting.
1 = Starts counting.
[ 30] CNTEN Not:elln stop status, and t he3nbistetup
tokeep counting from the | ast stop
Not:e2Thi s -bli ¢aiesdaliy otsdrod wanoa ei mwheme
interruptflag TIF is generated.
Ti mer I nterrupt Enable Bit
0 = Timer Interrupt Disabled.
[ 29] I NTEN 1 = Timer I nterrupt Enabl ed.
Notelf this bit is enabTleld,i svheeat tth
interrupt signal will be generated
Ti mer Counting Mode Selection
00 = The Timer conssholtl|l enodies oper at
[28: 270PMODE 01 = The Timer controller is operat
10 = The Timer contowualtlpanr imodeper at
11 = The Timer controller is operat
Ti mer Counter Reset
Setting this3zZbit wpldouvrmrtset ¢aleue C
[ 26] RSTCNT i ACTSITS 1.
0 =eNbect.
1 = Resethiitntpe e a3ldd i@ cwopndceunt er va
Ti mer Active Status (Read Only)
[25] ACTSTS This.bit 32)dtcapespuh9er sta_tus.
0O it up counter is not active.
1 it up counter is active.
Event Counter Mode Enable Bit
This bit is for external counting p
[24] EXTCNTEO = Event counter mode Disabl ed.
1 = Event counter mode Enabl ed.
Not eWhen timer is used as an event
APBCLK as timer c¢clock source
[ 23] WK E N Wa kiep Functian Enabl e Bit
HE N
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If this bit is set to 1, while the
t htei mer i nterrupt siugpnalriwiglelr gereart
0 = Wepkd ubDictalobhed i f timer interrup
1 = Wepkdunction Enabled if timer in

[22: 20JReserve|Reserved.

Capture Pin Source Select Bit
[ 19] CAPSRC 0 = Capture sROREXdepi®w.from TM
1 nm0 use.

[ 118% Reserve|Reserved.
Wakeup Flag2 Signal Enabl e
[ 13] MASK_WK|When MASK_WK2 = -up afnldag2 e= wla,k e

the -wpkel ag2 can be output.
Wakeup Flagl Signal Enabl e
[ 12] MASK_WK|When MASK_WK1l = -up afnldagl e= wla,k e
the -wpkel agl can be output.
Wakeup FlagO0O Signal Enabl e

[ 11] MASK_WK{When MASK_WKO0 = -up afnldagt e= wla,k e
the -wpkel ag0 can be output.
Ti mer interrupt flag2 signal enabl e
[ 10] MASK_TI1 |[When MASK_TIF2 = 1 and Timer interrtr
the Timer interrupt flag2 signal ca
Timer interrupt flagl signal enabl e
[ 9] MASK_TIl |[When MASK_TIF1 = 1 and Timer interrtr
the Timer interrupt flagl signal <ca
Timer interrupt flagO signal enabl e
[ 8] MASK_TI {When MASK_TIFO = 1 and Timer interr
the Timer interrupt flag0O signal ca
Prescale Counter
[7:0] |Psc Ti mer input clock or event sour ctei m
ugount er.
I f this field is 0 (PSC = 0), then
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3.18.72Ti mer Compare Register (CMP)

Regi st e|Of f set R/ WDescription Reset Val

TI MER_C|TMR_BA+0XR/ WTi meirCempare RegisteO0Ox0000_0C¢C

TI MER_X|TMR_BAHO XR/ WTi meec €Cmdnpare Registi0Ox0000_0G¢(

TI MER_Z|TMR_BA2M YR/ WTi mehiGodmpar e RegistqgOx0000_0C¢

Bits Descriptions

Ti mer Compared Value

CMPDAT3®s ta compared value register
When the3zZhint eupaédbuaeties equal tToFa €
TIWi |l |l 1lset to

Ti rAoeu t period = (Period-boft PiS@exhi
CMPDAT) .
[310] CMPDAT Not &léver write Ox0 or Ox1 in CMPDAIT
state.
Not &hen timer is operating 3aditcouap
wi || keep counting continuously eve
But if timer is opkdating abuotieer
from O and using newest CMPDAT val (
writes a new value into the CMPDAT
HE N
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3.1873Ti mer I nterrupt Status Register (I NTSTS)
Regi ster|Of fset R/ W |Description Reset Val
TI MER_|I NTMR_BA+O0O R/ W |Ti mer Interrupt Stg0Ox0000_00
Bits Descriptions
[ 371 : Reserve|Reserved.
Ti meg FI a
This bit indicates the i3ndbietrr uptef
CNVvValue reacha2vsaltue .CMPDAT
[6] TR
0 = No effect.
1 = CNT value m&vehesg.t he CMPDAT
NoteThis bit is cleared by writing
Ti meg FI a
This bit indicates the i3ndietrrtuptert
CNT value reathalsue .o CMPDAT
[ 5] TF1
0 = No effect.
1 = CNT value malvehese.t he CMPDAT
NoteThis bit is cleared by writing
Ti meg FI a
This bit indicates the i3ndietrr tuptert
[ 4] TFO CNT value reabha&lsue o CMPDAT
0 = No effect.
1 = CNT value malwehes.t he CMPDAT
NoteThis bit is cleared by writing
Ti mer -uWa kZd ag
Thi g nkdiitcat es t huep ifnltaegr rsutpatt uwsa koef t i
(3] T WKE 0O = Timer does -npt cause QPU V\{.ake
1 = CPUpwdkem | dlloevhomoReweofutt ii mdre
generated.
NoteThis bit is cleared by writing
Ti mer -uWa kikd a g
This bit indicatpsfltde sthateus upft twi
[ 2] T WK E O = Timer does -npt cause QPU V\{Iake
1 = CPuUupwdkem | dloavho moR@waeofutt ii mdre i
gener ated.
NoteThis bit is cleared by writing
Ti mer -uWa kbd ag
This bit indicatpsfltde sthateus upft itwi
[ 1] T WKE 0O = Timer does -npt cause QPU V\{Iake
1 = CPuUupwdkem | dloavho moR@waeofutt ii mdre i
gener ated.
NoteThis bit is ¢c¢hteared by writing
Ti mer I nterrupt FIl ag
[ 0] TI F This bit indicates the i3ndbietrr uptef
CNT value reaches to CMPDAT value.
HE N
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0O = No effect.
1 = CNT value matches the CMPDAT v
NoteThis bit is cleared by writing
HEE
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3.18.74Ti mer Data Register (Tl MER_CNT)

Regi st gO0ff set R/ Wi Description Reset Val
TI MER_(TMR_BA+0|R Ti mer Data Register O0Ox0000_ 0O
Bits Descriptions
Ti mer Data Register
[310] CNT This fi elcdournetf |veacitu eBrRicmd mbo c& xt er n a
TMpiwhi ch EXTEBTTENl d.

3.18.75Ti mer Capture Data Register (Tl MER_CAP)

Regi st §Of f set R/ W Description Reset Val
TI MER_(TMR_BA+0|R Ti mer Capture Data R{(0x0000_00
Bits Descriptions

Ti mer Capture Data Register

When CAPEN bit is sRtEXAmopi @ ntkdla ma i
matched theeCAPBDGECAPI F will set
valGQNewi || beadetdointo this CAPDAT f

[310] CAPDAT
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3.18.76Ti mExt ernal Control Register (EXTCTL)

Regi ster |Of fset R/ W/ Description Reset Val
TI MER_EX|TMR_BA+0|R/ W Ti mer External Cont{0Ox0000_00

Bits Descriptions
[ 31: 9] |[Reserved|Reserved.
[ 8] CAPSEL Capture Mode Select Bilt

0 ssetf f-@e@eunting coamittuerenandodmesdet o
capture function.
1 ssetrfiggedunti ng mode of timer cap

[ 7] CNTDBEN Ti mer CouitoamcRi rEn@dl e Bit
0 =bdendicrabl e
1 =bdemceaebl e

Notelf this bit i s fIrvMB bHXeTdgp itnhretkigkz
cl ocsk detechednwe thi deui t .

[ 6] CAPDBEN Ti mer ExternaboCapée uEralPi @ Biet
0 =bdedcsabl e
1 =bdemcebl e

Notelf this bitdeitse cetniRobE Xeddigp Ttihretkiez
cl odcsk detechednaoe thi deui t .

[ 5] CAPI EN Ti mer External Capture Interrupt
0 dfsabl e

1 emabl e

Notlef CAPI EN enabled, timer wilhi g

For exampl e, whil e CAPIEN = 1, CA

transiti oRNEX® opphe ntMrnawi B2KHauesk

to be set then the interrupt sign
[ 4] CAPFUNCS|Capture Function Select Bit

O ext eremsa&ldt unbddekiaml ed
1 ext erems&ldunbdemaml!| ed.
Not:elWhen CAPFUNCS i sR @XTtpansi si (
24€it daduretrer value to CAPDAT regi
Not:e2When CAPFUNCS is 1.,pitr drssiutsie
240t ti mer counter waldudadeet -CAPRPO
counter value.

[ 3] CAPEN Ti mer Capture Enable Bit

O=di sabl e

1 enmabl e

[ 2: 1] CAPEDGE Ti mer Capture Edge Detection

00 = A fallRnegXTeapg en otk zZTrivawio I8BIR b e
01 = A risMigEXadbge nonkdz nawiol8l be
10 = Either riosiMRgEXT offiah hikdg neawig
be detected.
11 = Reserved.

[ 0] CNTPHASE|Event counting mode setting

n
This bit i ndicexpscttehd TdMRa rpsintiiomn
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0 = A fallingceoeddi¢eecod poaded!| i ob€
1 = A rising edgandf | piardewi Itlo KaNT
HE N
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3.18.7.7Ti mer Exter nal |l nterrupt Status Register
Regi ster Of f set R/ W Description Reset
TI MER_EI NNTMR_BA+0x R/ W Ti mer Hwmtterrmallpt St{0x0000 |
Bits Descriptions
[ 31: 2] |Reserve(Reserved.
[ 1] CAPF Ti mer External Capture Fl ag
This bit indicates the timer exter
NoteThis bit is cleared by writing
[ O] CAPI F Ti mer External Capture I nterrupt F
This bit indicates the timer exter
NotNeedCARIKENTREIi s bit i s cleared by
HE N
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319 CLKTRI M
3.19.10vervi ew
ThRAN1GEXx i es chip has an analog RC oscill a

| osvpeed RC32K cl ock. Because the 32k clock
of supply voltage or temperature. TR&refor
whem!| tage or tef@pppatuslkeaaddwgicsilngdrautioon
functionality with CLKTRI M.

3.192Featur es

3.19.2.1Measur ement

The software triggers the start.

The measurement period can be configured
can be configured.

Two interrupt flag: measurement compl ete
Polling mode and interrupt mode.

The clock to be measured can be RC32K, R

3.19.22Cal i brati on

Divided into-bcoar s éi-thietn)t ngarfd prbeicti)s.i on
The clock to be calibrated is RC32K, and
|t can be wused to find the opti mal conf
accuracy requirements.

The search range can be configured.

The measur ement period can be configured

can be configured, and the increase/ decr
thieme errupt flag: coarse tuning complete
overfl ow interruption.

Polling mode and interrupt mode.
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3.193Bl ock Diagram

Top

—apb_signals—

hw trg

regfile/pelk

—done—
——code—>
—count—>

¢ S3UT]]95—

¢ _qIB1S—

ref clk

cal clk

binary_search counter

J

tuner/ref clk
AN S

o

Fi g3#r3®@LKTRI M Bl ock Diagram
3194Functi onal Description

3.1941Cl ock source

The cab_o@lrlovided by the RCC modul e. cal _c
Soft ware can configure cal _c¢clk to rc_32m o

the clktrim module through a Gate uhitl kWh

is gated. When the software or hardware i s
the Gate uint first, wait for the cal _cl Kk
—7rc_32m
CLKDIV ——div_clk—— 1
—ext_clk GATE +——-cal clk——
rc_32k 0
sell1]
sel[0]

Fi g83#r 3Bl ock Source
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3.1942Measure Principle

The measur ement uses a stable clock (REF

(CAL_CLK). The frequency of the clock to
reference clock is Fref. Within M cylRdes o
a total of N cycles. Then the frequency of
M / Fcal = N / Fref
Fcal = Fref * M/ N

marker a b

s | | | |
_

cal_cnt 0 X 1
= | ) L] L ] L] [ [

X
25 O G S GRS SR GRS SR G O

Fi g3r3Measure Principle

The measurement method introduces two kind
of the reference clock. The more stable tF
the clock to be measured,; t hen chrcaomidz aitsi ot
entering the modul e, the cl| oeskt atgoe bsey nnecehar sou
the clock period to be measured is not an
measurement wil | prodawmceo®rareqalmdolt ot ® ner rsd re
following proves that the measurement erro
For end a, thda,r®duylting error is |
For terminal b, the resulting error is |
The total error is the sum of the eTroT]s. a
Therefore, the absolute error <=T.
For this solution, the accuracy of wusing 3

of measuring ten 32K cycles is 1/10000. To
|l east 20 clock cycles need to be measured.
As shown in the figure bel ow, the first RC
cycles, and the second RC32K clock cycl e i

i ntroduced by the measurement met hod wil/

PANIx®r User Mabhual V1. Pagie9 @542



[

)

PANCHIP PANI1IxGR2ri es BLE SoC T

marker a b

oo | | | |

N o S s e A s ()
| |

ref_cnt ><:>( 0 X 1 X 2 >< 3 X 4 X ] >< 6 X 7

cal_clk_sync

Fig3#r3Measure Principle
The clock to be measured can also cause er
mul tiple measuremeetss| wsl | Thet |l dndgéer ehe
small er the difference between multiple m

obtained.
3.1943Cal i bration Principle

The binary search method is used for calib
the target value has the following charact
value; b) First determine Bheihiggbibstjnahn

equal to the target value, exit the search

—P Increase - - > Decrease
INCR=1 INCR=0

Fi g3r3*@al i bration Principle
The abobeti binady search phiotceGGDE IhHad sams:s

relationship with the corresponding value.
small er than the target valmreespdhrdnexa ftcha
the |l eft in the figure; i f the correspond
which corresponds to the branch on the ri
confirmed. I n theecadakuébatoonmnepponceissg i 6
the target value, the search ends.

CLKTRI'M uses the binary search method to

divided into three grades, namely coarse t
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RC clock itself is unstable and the freque

to search a code that the corresponding fr
|l ook for an optimal value tocemake ot B&Kcorr
I n the process of binary search for the op
CODE and the minimum error value respecti:
freqguency value correspondi ngmatlo etrh et hcaunr rte
in the register, replace the value in the
value. After the search is over, the wvalu

mi ni mum error value.

Currently, we can use the binary search me
is a shortcoming in the method: the case w
I mprovement: when the final CODEevabtuees$pod
frequency when CODE=0, if the current erro
is the optimal wvalue.
For -bat4 CODE, it takes at |l east 4 times to
search method, and 5 thiime s iatt tnaoksets. altf |tehaes
the optimal value. I'f n iswrélabevegregalerg
spent wi l |l be | onger. There are the foll ow
1) Search in a smal/l range

Take -btihte ddi chot omy as an example. Based o

know that the opti mal, vtahere twhd | f ifradtl e
0100 instead of 1000. I f thel»o»ptydialeatally
start the search from 1100.

2) Add the judgment condition for ending th
Generally, there i s an accuracy requirem
accuracy regquirement can be used as the
I f the error value corresponding tangéae
the search i s ended early and no | onger

3) Reduce the measurement period
A CODE value corresponds to a frequency
section 3. 2. I n order to reduce the mea:
increased, and the time corresponding to
users need to weigh the relationship b
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L
measur ement error requirements ar e rel at

reduced, and an optimal value can be qui
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3195CLKTRI M Regi ster Map
Register ‘offset ‘R/W|Descripti0n Reset Val
CLKTRBMSE 'ald4d0r01 -6X49001_6FFF
Cl ktri mEnReCLKTRI M_BASE|R W 0gRO00O0_0O0O
Clktri mCode CLKTRI M_BASE|R W 0x0007_80
ClktrimCtl RCLKTRI M_BASE|R W 0ROOf2 0F O
CCktrimlnt RCLKTRI M_BASE|R W 0R0O0001000
Cl ktri mCal CCCLKTRI M_BASE|R W 0R84001e00
Cl ktrimldeaCLKTRI M_BASE|R W 0RO0O 752f
Clktri mRef CCLKTRI M_BASE{R 0OROO0O_O00O
HEE
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3196 CLKTRI M Regi ster Description

3.196.1Cl1 kt ri mEnReg

Regi ster Of f set R/ W DescriptionReset Va
Clktri mEnR|CLKTRI M_BAS|R/ W Enable regi|Ox0000_0
Bits Descri pti on
[3 B Reserved| Reserved
[2 ] FI NEN 1. Start fine tuning

O This bit wi || be cleared aut oma

overfl ow happens
Reset value: {1b0}
Because CLKTRIM retains software
wi shes to disable hardware timing,
calibration, and then enabbkedFLELHE

successful | ®BleNBUENM maitli cally cl eafi
When software enables calibration,
and setting FINE_EN=1 will affect
timing dalibration

[1] COARSE_H 1S acraaatrsmi ng
00 This bit wildl be cleared aut omat

overfl ow happens
Reset value: {1b0}
Because CLKTRIM retains software
wi shes to disable hardware timing,

calibration, and then enadhlase@OARY
successful ,wiClOARWBeE &Nt omati cally ¢
When software enables calibration,
and setting COARSE_EN=1 wil/l affe
hardware timing calibration.

[0] MEAS _EN |1. Start clock measur e
0: This bit wi || be cleared autom

REFCNT overfl ow happens
Reset value: {1b0}
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3.19.6.2CI kt ri mCodeReg
Regi ster of f set R/ W Descri ption Reset Valuy
Cl ktri mCo|{CLKTRI M_BAS|R W 0x 00808
Bits Descri pti on
[31:P Reserved| Reserved
[ 218p Bl T_WI DT/ Deci#dé tnbinary search, n=BIl T_WI DTH
Coarse -bubhing: 4
Fine tdbmitng: 8
| Bl T_WI DMH /=RC32_FIMRCB2KhGul d be sg¢
m{ 16b0gt.HTehre bits are decided by us
Reset value: {0x7}
[ 3 8] RC32K_F Fine tuning code
Reset wval u0e0:0{086b1000
[7 4] Reserved/ Reserved
[ 30] RC32K_C |[Coarse tuning code
Reset value: {46b1000}
3.196.3CI ktri mCtl| Reg
Regi st er|of f set R/ W Descri ption Res¥dl ue
Cl kt tRenl°C|CLKTRI M_BAS|R W 0ROO0Ff2 Of
Bits Descri pti on
[31: 16]]ERR_RANGE Deciadeur acy range
ERROR = abs{BREKCQNT}
I f ERROR < ERR_RANGE, binary sea
Reset wvalffue: {0x000
[15: 8] CODE_STEP When selecting calibration, it
subtracted from the previous ca
Reset ' {&d huGkf }
[7: 3] Reserved Reserved
[21] HW_FAI L_CAL|L hardware calibrate fail fl ag
0 hardware calibrate not fail
This bit is cleared by writing
Reset value: {16b0}
[ EARLY_TERM_EH1IL Early termination binary sea
Odi sabl e
Reset value: {1b1}
[0] DECR The relation ship between tunin
Ol ncrease relation
1. Decredsaeion
Reset value: { 0x0}
HE N
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3.19.64CI ktri ml nt Reg

Regi sterjoffset R/ W |Description Reset Va
Clktri m|CLKTRI M_BASER/ W I nterrupt fl ag 0x0000 _O
Bits Descri ption
[311]1 Reserved Reserved
[10] OVF_FLAG REFCNT overflow fl ag.
1. REFCNT is overflow
0: REFCNT is not overfl ow
This bit is cleared by writing
[9] OVF I NT REFCNT overflow interrupt
1. REFCNT overflowAinterrupt is
0: No change
Al ways 0O when intercueparéed mhmns
[ 8: 7] Reserved Reserved
[6] FTUNE_ _STOP_F/Fine tuning stop flag
1 Fine tuning is stop
0: No change
This bit is cleared by writing
[5] FTUNE_ _STOP _I|Fine tuning stop interrupt
1. Stop interrupt is triggered.
0: No change
Al ways O when interrupt is mas
[4] CTUNE_STOP_F Coarse tuning stop flag
1 Coarse tuning is stop
0: No change
This bit is cleared by writing
[3] CTUNE_STOP _ I|Coarse tuning stop interrupt
1. Stop interrupt is triggered.
0: No change
Al ways O when interrupt is mas
[21] MEASTOP_FLA(QCI ock measurement stop fl ag
1 Clock measurement is stop
0: No change
This bit is cleared by writing
[1] MEASTOP_|I NT |[Cl ock measurement stop interru
1: Stop interrupt is triggered.
0: No change
Al ways O when interrupt i s mas
After the measuremenéri gpttoimypl
interrupt is triggered, the m
cl edr ed.
[0] | NT _EN It erirelnmtb | ed
O:nt erirswapstk e d
Default value is 1.
HE N
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3.19.65CI kt ri mCal Cnt Reg

Regi ster of fset R/ W/Description Re s\eatl ue
Clktri mCall]CLKTRI M_BASHR/ W Measurement pen0Ox04086_0

Bits Description

[ 31: 24]WAI T_CN1You must wai t N calibration c¢clock
register can not be set to zero.
N WAI T _CNT

Reset value: {0x4}

[ 23: 0] |CAL_CNT |Decide the number of <calibration c
be set to zero.

Reset value: {0x64}

O |n

3.1966C|1 ktri mldeaCnt Reg

Regi ster of fset R/ W |[Description Reset Va
Clktriml deCLKTRI M_BASKER/ W |l dea