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General Description

PAN107x series BLE SoC Transceiver

PAN107x series integrates BLES.3 and 2.4GHz dual-mode wireless SoC transceiver. The transceiver works in the
2.400-2.483GHz universal ISM frequency band. There is a 512KB Flash program memory and a 48KB SRAM
memory. In addition, PAN107x series is equipped with a wealth of peripherals, including up to 26 GPIOs, 8-channel
PWM, one 32-bit timer, two 24-bit timers, one 12C, two UARTS, two SPIs, seven external channels ADC, WDT,
WWDT, USB2.0(Full Speed), 32K RC etc. PAN107x series is suitable for application of wireless mouse, smart home

and electronic shelf label, BLE-AOA indoor locating.

Key Features

e MCU
- 32-bit MCU core running up to 48MHz
¢ Memory
- 512KB flash supporting deep power-down mode
- 48KB SRAM
128B eFuse
- 4KB I-cache
* Low Power
- Active mode RX: 2.5mA@1Mbps DCDC
- Active mode TX at 0dBm: 5.06mA(DCDC)
- Standby mode: 0.28uA
- Standby mode(32K SRAM retention):
1.88uA(GPIO, XTL, RCL can wake up)
- Deep sleep mode: 3.37uA(All Logic Retention,
GPIO, XTL, RCL can wake up)
¢ Clock
32MHz RC
32MHz XTAL
- 32kHzRC
32.768kHz XTAL
DPLL(48MHz)
* RF
- Mode
o BLES5.3 modes:
1Mbps, 2Mbps, 500kbps, 125kbps
o Proprietary.2:4GHz:
1Mbps, 2Mbps, 500kbps; 250kbps, 125kbps,
supporting hardware ACK
- Output power: up to 9dBm
- Receiver
o -99dBm@125kbps
°  -99dBm@500kbps
°  -96dBm@1Mbps
o -93dBm@2Mbps
- RSSI
> Resolution: 0.25dB
o Accuracy: +2dB
o Range: -90 to -15dBm
- Single antenna supported
- Safety regulations: BQB / ETSI/ FCC

- Broadcast and Scan each 37 38 39 Channel per
time in one second. The average power is about 13
uA.

* Peripheral
- Up to 26 GPIOs
- 8-channel PWM
one 32-bit timer, two 24-bit timers
- OneI2C
- Two UARTs
- Two SPIs
- 2-channel DMA
- 12-channel ADC (7 ext, VBG_1P2, VBG VT,
1/4VDD; VBG, 0P6, Temp2)
-/ WDT/WWDT
-. 10 /BOD7POR /LVR / System reset
- "FMC(Support IAP, support the boot loader with
address 0x0)
- Clock measurement and clock calibration
= USB2.0(Full_speed)
- Flash data encryption
* Temperature sensor

- Support temperature sensor

- Test range: -40 to 85°C
* Power Management

- Integrated voltage regulator

- Operating voltage: 1.8 to 3.6V

(DCDC ON: 2 to 3.6V)

¢ Package

- QFN32(4*4) / QFN20(3*3)

- QFN40(5*5) / LGA20

* Operating Condition
- Operating temperature: -40 to 85°C / -40 to 105°C
- Storage temperature: -60 to150°C

Typical Applications

¢ FElectronic Shelf Label
e Wireless mouse
LED light control
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Bluetooth Features

Bluetooth Low Energy Controller

The PAN107x series Bluetooth Low Energy Controller
suppoRTS all low-energy features required by
Bluetooth specification version 5.3. The controller
suppoRTS the following:
¢ Support 1M PHY, 2M PHY and Coded PHY (s2
and s8)
* Support Advertising, Scanning, Initiating and
Connection (both of Central and Peripheral) role

* Up to 6 Link Layer state machines concurrently:

- 1 * Passive Scanning

- 1 * Non-connectable advertising

- 4 * Any other combinations

(Legacy/Extended/Periodic Advertising,
Scanning and Connection)

¢ Support LE Features:

- LL Encryption

- LE Data Packet Length Extension

- LL Privacy

- Extended Scanner Filter Policies

- LE Extended and Periodic Advertising

- Channel Selection Algorithm #2

- Constant Tone Extension
¢ Support Update Channel Statistics
Bluetooth Host

* Generic Access Profile (GAP) with all possible LE
roles
- Peripheral & Central
- Observer & Broadcaster
*  GATT (Generic Attribute Profile)
- Server (to be a sensor)
- Client (to connect to sensors)
¢ Pairing support, including the
Connections feature from Bluetooth 4.2
¢ Non-volatile storage support. for permanent
storage of Bluetooth-specific settings and data
¢ Clean HCI driver abstraction
- 3-Wire (HS) & 5-Wire (H4) UART
- SPI
- Local controller support as a virtual HCI driver

Secure

PAN107x series BLE SoC Transceiver

Bluetooth Mesh

¢ Compatible with Bluetooth SIG Mesh Profile
1.0.1
* Support Mesh Provisioning
* Provisioner: PB-ADV
* Provisionee: PB-ADYV, PB-GATT and PB-Remote
¢ Support Mesh Node Feature: Relay, Proxy,
Friend, LPN
*  Support Mesh Models
- SIG Models: Config Model, Health Model and
Generic Models (Onoff and Light Con-trol Models)
- SIG Developing Models: PB-Remote Model and
SIG OTA Model
¢ Support multiple smart  speakers control
concurrently for BaiDu Xiaodu, ‘Alibaba Ali-
genie and Amazon/Echo
* Support network control: HeartBeat, Subnet,
Secure Beacon and Group.Control
* Support switch control for over 256 nodes
without delay
* Mesh'Security
- Provisioning: FIPS P-256 Elliptic Curve
-/ Message: AES-CCM Encryption
- Network: SEQ Control, IV Index and Key Fresh

Proprietary Radio 2.4GHz Features

* Support 250K, 1M and 2M PHY

e XN297L, PAN1026 protocol compliant

* Support No Acknowledge, Acknowledge and
Acknowledge with payload

* Support CRC8, CRC16 and CRC24

¢ Support whitening

¢ Compatible with Bluetooth frame structure, can
simulate Bluetooth broadcast and scanning

¢ Compatible with Bluetooth CODED PHY S2/S8

* Support 2-byte address

* Support the same spread spectrum function as the
BLE protocol
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PANCHIP PAN107x series BLE SoC Transceiver

1 Naming rule

PAN 10 7x UA 1A

| PANCHIP |

| Bluetooth LE | —

| Performance |

| Package |

U:QFN/G:LGA

| Flash |

A:512K

Pin count

2: 40pin/ 1: 32pin
E: 20pin

| Temperature range|
A:-40~85C
C:-40~105C
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PANCHIP PAN107x series BLE SoC Transceiver
EE N
2  Ordering information
Pack- Pin Temperature .
Partnumber Type 10 FLASH RAM Packing
age Count Range
Tape &
PAN1070UA2A | BLES.3 QFN 40 26 512K 48K -40 to 85°C Reel
ee
Tape &
PAN1070UA1A | BLES.3 QFN 32 21 512K 48K -40 to 85°C Reel
Tape &
PAN1070UA1C BLES5.3 QFN 32 21 512K 48K -40.t0 105°C Reel
ee
Tape &
PAN1070UAEC | BLES5.3 QFN 20 8 512K 48K -40 to 105°C Reel
Tape &
PAN1070GAEC | BLES.3 LGA 20 10 512K 48K -40 to 105°C Reel
ee
S duetion injfor
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PANCHIP PAN107x series BLE SoC Transceiver

3  Block Diagram

- ANA-Ct|
SWD INT Sys-Ctl | SPI1 | | UART1 | | TIMER1 | | TIMER2| | CLKTRIM |
BDG
l i sys_ctl
LDO AHB2 APB2
™1 APB2
MCU 10_MUX DCDC
[[12co | [ spio | | Apc | | uArTo]
[ woT | |[Pwmo| [TiMERO| | wwDT |
A
r APB1
y Y : \4 BLE5.3/PRI 24G
Memory RCC ' -
5 RX
SRAM [« V€M [ aDC
Clock
W m Matc
QD
FLASH GPIO | [ USB || bmA a% Network
Reset —>| Mod PLL
eFuse

Figure 3-1 Block Diagram

- .= _______________________________________________________________________________|
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4 Pin Information

4.1 Pin Diagram

PAN107x series BLE SoC Transceiver

VSw1

VBAT

PWM_CHO/ SPI0_MOSI / UART1_RX / 12C0_SCL / ADC_CH5 / P07

PWM_CHS / SPIO_MISO / UARTL_TX/ 12C0_SDA / P10

CLK_32K / UARTO_TX/PWM_CH7 / UART1_RTS / SPI0_MOSI / P11

SPI0_MISO/ TIMERO_CNT_OUT / UART1_TX / UARTO_RX / PWM_CH4 / ADC_CH3 / P12
SPI0_CS/ SPI1_CS/ PWM_CH3/ UARTO_RTS / 12C0_SDA / USB_DM / P13

SPI0_CLK / PWM_CH2 / UARTO_CTS / 12C0_SCL / USB_DP / P14

TMO_EXT / UARTO_RX/ SPI0_CS/ PWM_CHS5 / P15

SPIL_MISO/ UARTL_RX / PWM_CH6 / P30

P06 / UARTO_RX/ SPI0_MISO / PWM_CHS / TM1_EXT / AHB_CLK

P05 /UARTO_TX/ SPIO_MISO / PWM_CH4

31| P04 / UARTO_RTS / SPI0_CLK / PWM_CH3/TM0_EXT / ADC_CHO

1| P03/ UARTO_CTS / SPI0_CS / PWM_CH2 / TIMERO_CNT_OUT

31| P02/ UARTO_CTS / UART1_CTS/SPI1_MISO/ PWM_CH3

3| P01/ SWD_DAT / UART1_TX/ 12C0_SDA / SPI0O_CS

RCH /PWM_CH1/UARTO_RX /TM2_EXT /P17 | 03

12C0_SCL / SP11_CLK/PWM_CHO/UARTO_TX/ TIMER2_CNT_OUT / P16 |

« %

3
PR
24 > a
> > d >

*HEHABEAED
]
—
]
=]
QFN 40
E-PAD
HH B HE
5838«
g = X x|
z 0 S

GND | =1

GND | 0

ANT | 3

P00 / SWD_CLK / UARTL_RX/ 1260_SCL / SPI0_CLK

P27/ UARTL_CTS/ PWM, CHS5 / SPI1_CLK / XTH

P26 /UARTL_RTS/PWN_CH4 /SPI1_CS

P25 /SPILLMOSI / UARTL_TX / PWM_CH3 / 12C0_SDA / ADC_CHT
P24/SPI1_MISO/UART1_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 / SPIO_MOSI / PWM_CHO / ADC_CH2

P31/UARTL_TX/ PWM_CH7 / SPI1_MOSI

Figure 4-1 QFN 40 Diagram
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PANCHIP PAN107x series BLE SoC Transceiver

P03 /UARTO_CTS/ SPI0_CS / PWM_CH2/ TIMERO_CNT_OUT

1| P02/ UARTO_CTS/ UART1_CTS/SPI1_MISO/ PWM_CH3

P04 /UARTO_RTS/ SPIO_CLK /PWM_CH3/TMO0_EXT / ADC_CHO

=1 | VDD_FLASH

501 | P06 / UARTO_RX / SP10_MISO / PWM_CH5/ TM1_EXT / AHB_CLK

3 | DVSS/VSS_BK

CZ1| P05/ UARTO_TX / SPIO_MISO / PWM_CH4

= | VOUT_BK

]
]

VSW1
VBAT

PWM_CHO / SPI0_MOSI / UART1_RX / 12C0_SCL / ADC_CHS / P07

PWM_CHS / SPIO_MISO / UART1_TX/ 12C0_SDA / P10

CLK_32K / UARTO_TX/ PWM_CH7 / UART1_RTS / SPI0_MOSI / P11

SPI0_MISO/ TIMERO_CNT_OUT / UARTL_TX / UARTO_RX / PWM_CH4 / ADC_CH3/ P12
SPI0_CS/ SPI1_CS/PWM_CH3/ UARTO_RTS / 12C0_SDA / USB_DM / P13

SPI0_CLK / PWM_CH2 / UARTO_CTS / 12C0_SCL / USB_DP / P14

PO1/SWD_DAT / UARTL_TX/ 12G0_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/SPIL_MOSI / PWM_CHT.

P20/ XTL1/SPI1_MISO /PWM_CHS.

P23/SPIL_CS/12C0_SCL /PWM_CH1/ADC_CH1/DPLL_DIV8

P22/ SPIL_CLK/ SPI0_MOSI /PWM<CHO / ADC_CH2

ANT

QFN 32

E£pAD

HHBEBHBERA ®
HHEEHHBHHEA

XCl |

DVDD | oo
NRSET | oo
VCC_RF | 31

RCH /PWM_CH1/UARTO_RX / TM2_EXT /P17 | 1

12C0_SCL / SPI1_CLK/PWM_CHO0/ UARTO.TX / TIMER2_CNT_OUT / P16 | CT3

TMO_EXT / UARTO_RX/ SPI0_CS/PWM_CH5/ P15 | 1

Figure 4-2 QFN 32 Diagram
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H E N
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()
O‘
o
(7]
<
[a)
w
O‘
O
o
3
'_\
Ll
=
©
<
o]
v
Sz 0
w
x3 92
12 o
253q2
23283
> > 0 > a
[ )
REHHE
VBAT | C1 P00 /SWD_CLK /UART1_RX /12C0_SCL / SPI0.CLK
SPI0_CS/ SPI1_CS/ PWM_CH3/ UARTO_RTS/ 12C0_SDA /USB_DM /P13 | CZ1 23 | P21/ XTLO/ SPI1_MOSI / PWM_CH7
SPI0_CLK / PWM_CH2 / UARTO_CTS/ 12C0_SCL / USB_DP / P14 | CZ1 QFN 20 I3 | P20 / XTLL/ SPI1_MISO / PWM_CH6
NRSET | 3 EPAD P23 /SPI11_CS/12C0_SCL /PWM_CH1 /ADC_CH1/DPLL_DIV8
DVDD | 51 013 | P22 / SPI1_CLK'/ SP10_MOSI! / PWM_CHO / ADC_CH2
< 9 A Ww
O O
XX 5oz
O
>

Figure 4-3 QFN 20 Diagram
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M8 SSAISSAd

Mg LNOA

TMSA

LvaA

LXd TAL/ XY 0LdVN/ THD WMd/ HOY / L1d

€HO DAV /¥HO WMd /XY 0LYVN /XL 119vN/LNO LND O¥HINILL / OSIN 0IdS / TTd
aana

MOSI / UARTL_TX /PWM_CH3/12C0_SDA/ ADC_CH7

P01 /SWD_DAT /UART1_TX/12C0_SDA /SPI0_CS

P00/ SWD_CLK /UART1_RX/12C0_SCL /SPI0_CLK

—
o
w
%
n
s
&l [ [=]
= I
B & A
H- N[5
0 < o
] ]
] o
B EE ®
- O LW
O O x
XXC_
O
>

12d/ ZHD NMd/ ISOW TIdS / 0T1LX

02d/9HD WMd / OSIN TIdS / TTILX

¥2d /9HO™0QaV / LNO LNO THIWIL / ZHD WMd / Xd TLYVN /OSIN TIdS
€2d/8AId 11dd/ THO 0QV / THO WM /10S 0021/ SD TIdS

22d [2HO 0aV /OHO WMd/ ISOW 01dS / X1 TIdS

aNo

INV

Figure 4-4 LGA 20 Diagram
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4.2 Pin Descriptions

Detail pin descriptions see Table 4-1.

Table 4-1 Pin Descriptions

Pin No. Pin Name Pin Description
QFN40 | QFN32 | QFN20 | LGA20 Type
DCDC internal power switch (switching
1 1 20 13 VSWI P frequency is about 650kHz), an external inductor
is required when using
2 2 1 14 VBAT P Power input (VDD)
P07 /O General-purpose digital.input and output
UART1 _RX I UART1 RX
12C0_SCL /O 12C0 SCL
’ ’ . . SPI0_ MOSI 1/0 SPI0 MOSI
PWM_CHO o Channel 0 PWM output
ADC CHS5 Al Channel.5 ADC input
P10 /O General-purpose digital input and output
UART1 TX O [UARTI1 TX
4 4 - - 12C0_SDA 1/0 12C0 SDA
SPI0_ MISO 1/0 SPI0 MISO
PWM_CHS (¢} Channel 5 PWM output
P11 1/0 General-purpose digital input and output
UART1 RTS 0] UART1 RTS
SP10_MOSI 1/0 SPI10 MOSI
: . i \ PWM_CH7 o Channel 7 PWM output
CLK 32K O 32kHz Clock Output
UARTO TX (0] UARTO TX
P12 1/0 General-purpose digital input and output
UARTO RX It UARTO RX
TIMERO CNT _OUT |O Timer0 output
6 6 - 16 UART1 TX (0] UART1 TX
SPI0_MISO 1/0 SPI0 MISO
PWM_ CH4 o Channel 4 PWM output
ADC _CH3 Al Channel 3 ADC input
7 7 2 - P13 /0 General-purpose digital input and output
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UARTO_RTS (0] UARTO RTS
12C0_SDA 1/0 12C0 SDA
PWM_CH3 () Channel 3 PWM output
SPI1_CS 1/0 SPI1 CS
SPIO_CS 1/0 SPIO CS
USB_DM AI/AO |USB dm
P14 1/0 General-purpose digital input and output
UARTO CTS It UARTO CTS
12C0_SCL I/O 12C0 SCL

° ° . PWM_CH2 (0] Channel 2 PWM output
SPI0_CLK /O SPIO clock
USB_DP AI/AO |USB dp
P15 1/0 General-purpose digital input and output
SPI0O CS 1/0 SPIO CS

9 9 - PWM_CHS5 o Channel § PWM output
TMO_EXT It Timer0 external input
UARTO RX It UARTO RX
P30 1/0 General-purpose digital input and output pin
UART1_RX 1 UART1 RX

0 ) ) PWM.. CH6 o Channel 6 PWM output
SPI1_MISO 1/0 SPI1 MISO
P16 1/0 General-purpose digital input and output
UARTO TX 0] UARTO TX
PWM_CHO (0] Channel 0 PWM output

" 1 | |sPIl_CLK 0 |SPII clock
12C0_SCL /0 12C0 SCL
TIMER2 CNT OUT |O Timer2 output
P17 1/0 General-purpose digital input and output
UARTO RX It UARTO RX

12 11 15 TM2 EXT 1 Timer2 external input
PWM_CHI (0] Channel 1 PWM output
RCH (0] RCH output

13 13 - NRSET I Reset pin

EEE
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14 12 5 17 DVDD P Hldo output , typical value 1.2V
15 14 6 18 XC1 AO External 32MHz clock source output
16 15 7 19 XCO Al External 32MHz clock source input
17 16 9 20 VCC RF p \R/l:) l??j;; input, can be directly connected to
18 - 8 2 GND P Ground (VSS)
19 - - - GND P Ground (VSS)
20 17 10 1 ANT ALAO RF antenna , an external/antenna is required for
use
P31 1/0 General-purpose digital input and output pin
UART1 TX (0] UART1 TX
2 ) . . PWM_CH7 o Channel 7 PWM output
SPI1_MOSI /0 SPI1 MOSI
P22 1/0 General-purpose digital input and output
SPI1_CLK 1/0 SPI1 clock
22 18 11 3 PWM_CHO o Channel 0 PWM output
SPI0_MOSI /O SPIO‘MOSI
ADC_CH2 Al Channel 2 ADC input
P23 1/0 General-purpose digital input and output
SPI1_CS 1/0 SPI1 CS
PWM. CH1 o Channel 1 PWM output
23 19 12 4
DPLL DIVS8 0] DPLL_DIV8 output
[2C0_SCL 1/0 12C0 SCL
ADC_CHI1 Al Channel 1 ADC input
P20 1/0 General-purpose digital input and output
XTL1 AO External 32.768kHz clock source output
24 20 13 6
SPI1_MISO 1/0 SPI1 MISO
PWM_CHG6 o Channel 6 PWM output
P21 1/0 General-purpose digital input and output
XTLO Al External 32.768kHz clock source input
25 21 14 7
SPI1_MOSI 1/0 SPI1 MOSI
PWM_CH7 o Channel 7 PWM output
P24 1/0 General-purpose digital input and output
2 . ) : UART1 _RX 1 UART1 RX
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SPI1_MISO 1/0 SPI1 MISO
PWM CH2 o Channel 2 PWM output
TIMER1 CNT OUT |O Timerl output
ADC _CH6 Al Channel 6 ADC input
P25 /O General-purpose digital input and output pin
UART1 TX (0] UART1 TX
SPI1_MOSI 1/0 SPI1 MOSI

27 - - 9
PWM_ CH3 o Channel 3 PWM output
12C0_SDA /0 12C0 SDA
ADC CH7 Al Channel 7 ADC input
P26 /O General-purpose/digital input and output pin
UART1_RTS (0] UART1 RTS

* ) . . PWM_CH4 o Channel 4 PWM output
SPI1_CS 1/0 SPI1 CS
P27 1/0 General-purpose digital input and output pin
UART1_CTS 1 UART1 CTS

29 - - - PWM_CHS5 o Channel 5 PWM output
SPI1_CLK 1/0 SPI1 clock
XTH (0] XTH output
P00 /O General-purpose digital input and output
SWD CLK It SWD clock input

30 23 15 8 UARTL_RX 1 UART1 RX
12C0_SCL 1/0 12C0 SCL
SPI0_ CLK 1/0 SPIO clock
PO1 1/0 General-purpose digital input and output
SWD DAT 1/0 SWD data input and output

31 24 16 10 UART1 TX (0] UART1 TX
12C0_SDA 1/0 12C0 SDA
SPI0_CS 1/0 SPIO CS
P02 1/0 General-purpose digital input and output
UARTO_CTS 1 UARTO CTS

32 25 - -
SPI1_MISO 1/0 SPI1 MISO
PWM _ CH3 () Channel 3 PWM output

EEE
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UART1_CTS I UART1 CTS
P03 /O General-purpose digital input and output
UARTO_CTS 1 UARTO CTS
33 26 - - SPI0_CS 1/0 SPI0 CS
PWM_CH2 0] Channel 2 PWM output
TIMERO CNT_OUT|O Timer0 output
P04 1/0 General-purpose digital input and output
UARTO_RTS o UARTO RTS
SPI0_CLK 1/0 SPIO clock
34 27 - -
PWM_CH3 (0] Channel 3 PWM output
TMO EXT It Timer0 external input
ADC_CHO Al Channel 0 ADC input
P05 1/0 General-purpose digital input and output
UARTO_TX o UARTO TX
35 28 - -
SPI0_MISO /O SPI0 MISO
PWM_CH4 (0] Channel 4 PWM output
36 29 17 - VDD FLASH P FLASH power input
P06 1/0 General-purpose digital input and output
UARTO0_RX 1 UARTO RX
SP10-MISO 1/0 SPI0 MISO
37 30 - -
PWM_CHS (0] Channel 5 PWM output
TM1_EXT 1 Timer] external input
AHB CLK 0] AHB clock output
38 31 18 i DVSS p Common ground terminal of DCDC power supply,
39 VSS BK independent power ground
40 32 19 12 VOUT_BK P DCDC voltage output
41 33 21 - E-PAD P Chip bottom pad, common ground
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5  Electrical specification

Maximum and minimum values

PAN107x series BLE SoC Transceiver

In the notes below each table, the data obtained through comprehensive evaluation, design

simulation and/or process features are not tested on the production line; based on the

comprehensive evaluation, the minimum and maximum values are after the sample test. Take

the average value and add and subtract three times the standard distribution (average + 3 X).

5.1 RF characteristics

Table 5-1 RF characteristics

.. . Parameter .

Symbol Description Conditions X Unit
Min Typ Max
for Operating frequency 2400 - 2483 MHz
PLLres PLL programming resolution 244 IM - Hz
DR Data rate 0.125 - 2 Mbps
AfgLeom Frequency deviation @ BLE 2Mbps 450 500 550 kHz
AfpLe M Frequency deviation @ BLE 1Mbps 225 250 275 kHz
Afr97.m Frequency deviation @ 297mode 2Mbps 450 500 550 kHz
JAVCITRIY Frequency deviation @ 297mode 1Mbps 225 250 275 kHz
Afuom Frequency deviation @ N-mode 2Mbps - 320 - kHz
Afy v Frequency deviation @ N-mode. 1 Mbps - 170 - kHz
fBLE,CS2M Channel spacing @ BLE2Mbps - 2 - MHz
fBLE,CS,1M Channel spacing @ BLE 1Mbps - 2 - MHz
f297,c82M Channel spacing @ 297mode 2Mbps - 2 - MHz
f97,cs.1m Channel spacing @ 297mode 1Mbps - 1 - MHz
fN.csam Channel spacing @ N-mode 2Mbps - 2 - MHz
fNcs.im Channel spacing @ N-mode 1Mbps - 1 - MHz
Table 5-2 TX characteristics
Parameter
Symbol | Description Conditions X Unit
Min Typ Max
Prrrx Output power - - 9 dBm
Prrc RF power control range - 40 - dB
Prrcr RF power accuracy - - +3 dB
Prrim,1 st Adjacent Channel Transmit Power @ 1Mbps - -40 - dBc
Prrimp2 2nd Adjacent Channel Transmit Power @1Mbps - -56 - dBc
Prrim,=3 | 3rd Adjacent Channel Transmit Power @ 1Mbps - -60 - dBc
EE N
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Prram2 1st Adjacent Channel Transmit Power @2Mbps - -37 - dBc
Prrom4 2nd Adjacent Channel Transmit Power @2Mbps - -58 - dBc
Prrom,=6m | 3rd Adjacent Channel Transmit Power @2Mbps - -60 - dBc
Pewim 20dB bandwidth @1Mbps - 1.3 - MHz
Pawam 20dB bandwidth @2Mbps - 2.3 - MHz
Psp, Spurious @< 1GHz - - -73 dBm
Psp> Spurious @=1GHz - - -49 dBm

Table 5-3 RX characteristics

Symbol Description Conditions %‘% Unit
Prx,max Receive maximum input power - 0 - dBm
Psens,1M.BLE Sensitivity, IMbps BLE - -96 - dBm
Psens,2m,BLE Sensitivity, 2Mbps BLE - 93 - dBm
PsEns, 125K, BLE Sensitivity, 125kbps BLE - -99 - dBm
PsEns, 500k BLE Sensitivity, 500kbps BLE - -99 - dBm
Psens,250k,8 Sensitivity, 250kbps B mode - -99 - dBm
Psens,im,207 Sensitivity, 1Mbps 297 mode Sensitivity, | -93 - dBm
Psens 2m,297 Sensitivity, 2Mbps 297 mode IMbps ideal | - 91 - dBm
PsEns 250k.297 Sensitivity, 250kbps 297 mode ‘;r;t;sg;itt;:’r, - -99 - dBm
Psens,iMN Sensitivity, 1Mbps N-mode BER=0.1% | - -93 - dBm
Psens2mN Sensitivity, 2Mbps N-mode is presented. | _ 91 - dBm
Psens 250k N Sensitivity, 250kbps N-mode - -99 - dBm
C/T co,im,BLE Co-Channel interference@1Mbps - 6 - dB
C/Tim,1MBLE Adjacent (1 MHz) interference@1Mbps - 3 - dB
C/Iam,1M.BLE Adjacent (2 MHz) interference @1Mbps - -40 - dB
C/1>3M,1M,BLE Adjacent (>3 MHz) interference @ 1Mbps - -45 - dB
C/limage,1M,BLE Image frequency interference @1Mbps - 23 - dB
O/l g ML .Adj acent (x1MHz) interference to in-band i 18 ) B
image frequency @1Mbps
C/1 >6M,1M,BLE Adjacent (>6 MHz) interference @ 1Mbps - -45 - dB
C/I coamBLE Co-Channel interference @2Mbps - 7 - dB
C/lamaompLe Adjacent (2 MHz) interference @2Mbps - 3 - dB
C/lamomBLE Adjacent (4 MHz) interference @2Mbps - -37 - dB
EEm
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C/1>6M2M.BLE Adjacent (>6 MHz) interference @2Mbps - -35 - dB
C/1 tmage, 2M,BLE Image frequency interference @2Mbps - -23 - dB

Adjacent (2 MHz) interference to in-band
C/I 1mage+2M,2M,BLE . ! ( ) - -36 - dB

image frequency
C/1>12m2M,BLE Adjacent (>12 MHz) interference @2Mbps - -35 - dB
C/lco,125k BLE Co-Channel interference @125kbps - -6 - dB
C/1 im,125K BLE Adjacent (1 MHz) interference @125kbps - -13 - dB
C/I 2m,125K BLE Adjacent (2 MHz) interference @125kbps - 37 - dB
C/1>3m,125K BLE Adjacent (>3MHz) interference @125kbps - -49 - dB
C/1 1mage, 125K BLE Image frequency interference @125kbps - 31 S dB

Adjacent (+x1MHz) interference to in-band
C/Timage+ ) - -48 - dB

maget IMLI23KBLE image frequency @125kbps

C/1 0,500 BLE Co-Channel interference @500kbps - 1 - dB
C/1 1M.500K BLE Adjacent (1 MHz) interference @500kbps - -6 - dB
C/1 2M.500K BLE Adjacent (2 MHz) interference @500kbps - -31 - dB
C/1 =3M,500K,BLE Adjacent (>3MHz) interference @500kbps - -43 - dB
C/1 tmage, 500K BLE Image frequency interference @500kbps - 225 - dB

Adjacent (+x1MHz) interference to in-band
C/1 image+ ) - -41 - dB

mage IVL300K BLE image frequency @500kbps
Table 5-4 RSSI characteristics
y Parameter
Symbol Description onditions X Unit
Min Typ Max
RSSIrrc RSSI indication range -90 - -15 dBm
RSSIAw RSST accuracy - +2 - dB
RSSIgres RSSI resolution - 0.25 - dB
RSSIpe: RSSI Sample period - 0.25 - us
Table 5-5 RF Timing characteristics
.. . Parameter .
Symbol Description Conditions X Unit
Min Typ Max
The time taken to switch from RX to TX or TX to

TRX-TX RX - 150 - us
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Table 5-6 RF power characteristics
.. . Parameter 5
Symbol Description Conditions X Unit
Min Typ Max

It PodBm,DCDC TX only run current 9dBm @DC-DC - 13.97 - mA
Itx p6dBm.DCDC TX only run current 6dBm @DC-DC - 9.59 - mA
ITx padBm,DCDC TX only run current 4dBm @DC-DC - 6.67 - mA
Itx PodBm,DCDC TX only run current 0dBm @DC-DC - 5.06 - mA
I p-4dBm,DCDC TX only run current -4dBm @DC-DC - 2.56 - mA
Itx p-8dBm,DCDC TX only run current -8dBm @DC-DC - 2.15 - mA
Itx p-12dBm,DCDC TX only run current -12dBm @DC-DC - 1.87 - mA
It p-164Bm,DCDC TX only run current -16dBm @DC-DC ] 1.64 p mA
ITX,P»ZOdBm,DCDC X only run current -20dBm @DC—DC - 1.53 - mA
Itx p-40dBm,DCDC TX only run current -40dBm @DC-DC - 1212 - mA
Itx.P9dBm,LDO TX only run current 9dBm @LDO - 35.55 - mA
Itx P6dBm,LDO TX only run current 6dBm @LDO - 16.28 - mA
ITx P4dBm,LDO TX only run current 4dBm @LDO - 12.1 - mA
Itx,p0dBm,LDO TX only run current 0dBm @LDO - 9.43 - mA
I p-4dBm,LDO TX only run current -4dBmr @LDO - 5.74 - mA
Itx P-8dBm,LDO TX only run current -8dBm @LDO - 5.08 - mA
It p-12dBm,LDO TX only run current -12dBm @LDO - 4.62 - mA
Itx,p-16dBm,LDO TX only run current-16dBm @LDO - 4.04 - mA
Itx,P-20dBm,LDO X only run current -20dBm @LDO - 3.92 - mA
Itx,P-40dBm,LDO TX only run‘current -40dBm @LDO - 3.00 - mA
Irx,1M,DCDC RX 1Mbps current @DC-DC - 2.50 - mA
Irx2mM,DCDC RX 2Mbps current @DC-DC - 2.71 - mA
Irx,1M,LDO RX 1Mbps current @L.DO - 4.82 - mA
Irx2Mm,LDO RX 2Mbps current @L.DO - 5.67 - mA
Test conditions and methods.

1. Transceiver power consumption tested in 1M mode using BLE ADV broadcast mode.

2. 2M mode is used is the power consumption when BLE connection.

3. The power consumption tested is the RF peak power.

4. The test method uses the total power consumption minus the power consumption of the MCU when the RF is not operating to

calculate the final power consumption.
5. The sample software tested is based on peripheral_hr.
6. 3.3V Power Supply
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5.2 GPIO characteristics
Table 5-7 GPIO characteristics (single 10)
.. . Parameter .
Symbol Description Conditions X Unit
Min Typ Max
Vi Input high voltage Ta=25°C 0.7*VDD | - VDD v
v Input low volt Foad capacitance | ;o 0.2*VDD v
n - .
L put low voltage —20pF, TA=25°C
Input hysteresis voltage,
Vinys Ut ysieTesis vorlage Ta=25°C i i 0.3*VDD v
Viys=V-ViL
Clana Analog input capacitors Ta=25° - 300 - fF
Leakage current, open-drain
Iikg . VDD<VIN<3.6V | - - TBD uA
mode or input mode
Vin =VSS,
Rpu Pull-up resistor n - 50 - kQ
VDD =3.3V
Vin =VSS,
Rep Pull-down resistor n - 100 - kQ
VDD =3.3V
Vi Input voltage Ta=25°C VSS - VDD \%
Vo Output voltage Ta=25°C VSS - VDD \%
Source current
(Push-pull output) 8.5 9.5 10.5 mA
(Except for P03, P15) .
Isource Vin =VDD-0.5V
Source current
(Push-pull output) 21 22 23 mA
(P03, P15)
Vin =VSS+0.5V,
Isink Sink current (Push-pull output) = 19.5 20.5 21.5 mA
TA=25°C
Load capacitance
frort c1k 10 output frequency - - 48 MHz
- =20pF
Table 5-8 Combined test
Description / w Status Remark

10 default state after
power on

VDD=3.3V ,Tx=25°C

P00, PO1: Pull-up input state
Others: High resistance state

10 status in deepsleep
mode

VDD=3.3V ,Tx=25°C

Deepsleep: All gpio retention
Standby m1: All gpio retention
Standby mO0: P00, PO1, P02 retention

10O status at reset

VDD=3.3V ,Tx=25°C

P00, PO1: Pull-up input state
Others: High resistance state
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Table 5-9 nRESET Input Characteristics

Parameter

Symbol | Description Conditions X Unit
Min Typ Max

Negative threshold voltage,

Vit cgalive Tresiold VOTAEe: | ypp=1.8v-3.3V ,Ta=25°C | - ; 0.22%VDD | V
nRESET
Positive threshold voltage,

ViR VDD=1.8V-3.3V ,Ta=25°C 0.48*VDD | - - A%
nRESET
Schmitt  Tri Volt

Vigeme | Dot THEEET YOTIEC | ypD=1.8V-3.3V Ta=25°C | - - 0.26*VDD | V

Hysteresis

nRESET pin internal pull-
Rrsr . VDD=3.3V ,Tx=25°C - 7.5 = kQ
up resistor

nRESET pin input filter
tFR. 0.3pF . P pu VDD=3.3V ,Ta=25°C - TBD - ns
pulse time

5.3 Reset characteristics

Table 5-10 Reset characteristics

N4
" N Parameter .
Symbol | Description Conditions X Unit
Py in , Typ Max
BODSEL<2:0> = 000(falling edge), | 84
dVDD/dt<3V/s '
BODSEL<2:0> = 001(falling edge),
- 1.96 -
dVDD/dt<3V/s
BODSEL<2:0> = 010(falling edge), 205
dVDD/dt=3V/s ] ' ]
Brown-out detection BODSEL<2:0> = 011(falling edge),
VBob - 2.16 - \%
voltage threshold dVDD/dt<3V/s
BODSEL<2:0> = 100(falling edge), 295
dVDD/dt<3V/s ] ‘ ]
BODSEL<2:0> = 101(falling edge), 235
dVDD/dt<3V/s ] ‘ ]
BODSEL<2:0> = 110(falling edge), 247
dVDD/dt<3V/s ] ' ]
BOD hyst i
VioDhys YSICTEsts dVDD/dI<3V/s 100 ; 160 | mv
voltage
BOD
Toob et | o CoPONSE dVDD/dt<3V/s | 32 32 | Slow clock
- Time(Normal mode)
BOD ti
Tsop operating dVDD/dt<3V/s - 05 |- uA
current
v Power on reset Rising edge, dVDD/dt<3V/s - 1.71 - \%
FoR voltage threshold Falling edge, dVDD/dt<3V/s - 169 | - \Y%
Tror POR settling time VDD =3.3V - 1.12 - ms
LVR detecti
Vivk ctection Falling edge, dVDD/dt<3V/s - 185 | - v
voltage threshold
Tivr ke | LVR response time Ta=25°C, dVDD/dt<3V/s 1 32 32 Slow clock
5% LVR operating current | Ta=25°C, dVDD/dt<3V/s - 0.1 - uA
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5.4 Clock characteristics
Table 5-11 HXTAL characteristics
.. . Parameter .
Symbol Description Conditions . Unit
Min Typ Max
High speed crystal oscillator
fhxTL VDD=3.3V ,Ta=25°C - 32 - MHz
(HXTAL) frequency
CLoadHXTL Crystal load capacitance VDD=3.3V ,Ta=25°C 7 9 12 pF
HXTAL oscillator operating
IDDHXTL VDD=3.3V ,TAZZSOC - 250 - uA
current
) VDD=3.3V ,Txa=25°C,
t HXTAL llator startup ti - 465 -
SUHXTL oscillator startup time ESR=40Q, Cirxri= 9pF us
tSUHXTL HXTAL oscillator Quick startup | VDD=3.3V ,To=25°C, {5
- - S
Quick time ESR=40Q, Ciixri= 9pF H
ESRuxt Equivalent series resistance VDD=3.3V ,To=25°C - 40 - Q
FrovuxTL Frequency tolerance for the crystal | VDD=3.3V ,T,=25°C -20 - 20 ppm
PDuxtL Drive level VDD=3.3V ,Ta=25°C - - 100 W
Table 5-12 LXTAL characteristics
.. . Parameter .
Symbol Description Conditions X Unit
Min Typ Max
Low speed crystal oscillator
fixrr VDD=3.3V Ta=25°C | - 32.768 - kHz
(LXTAL) frequency
LXTAL oscillator operating
IppLxTL VDD=3.3V ,Tx=25°C | 0.3 0.45 0.67 A
current
LXTAL illator N | start
tsuLxrL . oscriaton NOTRE. SR L ypD=33V Tx=25°C | 330 | 550 1500 | ms
time
LXTAL illat ick startu
tSULXTL Quick . oserator QUIC S VDD=3.3V ,Tx=25°C - 125 - msS
time
ESRixtL Equivalent series resistance VDD=3.3V [ T,=25°C | - 70 - kQ
FroLixtL Frequency tolerance for the crystal | VDD=3.3V ,Txo=25°C | -20 - 20 ppm
CrLoadLXTL Crystal load capacitance VDD=3.3V ,T,=25°C | - 7 - pF
PDrxmo Drive level VDD=3.3V ,To=25°C | - - 1 uw
Table 5-13 32MHz RCH characteristics
.. . Parameter .
Symbol Description Conditions 5 Unit
Min Typ Max
firczom Crystal frequency VDD=3.3V ,Ta=25°C - 32 - MHz
VDD=3.3V, Ty=-40°C to +105°C | - - - %
ACCircsom | Frequency accuracy VDD=3.3V, Tx=-20°C to +85°C - - - %
VDD=3.3V, Ta=25°C - +1 - %
IRC32M oscillator dut VDD=3.3V, fi =32MHz,
D[Rc32M oscillator duty IRC32M Z 48 50 50 %
cycle Ta=25°C
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VDD=3.3V, fi =32MHz,
Ippircs2m Operating current IRC32M g - ]2 - A
TA:250C
. VDD:3.3V, fmc32M:32MHZ,
t. Startup t - 5 -
SUIRC32M artup time TA=25°C us
25°C, the frequency
dfrczom drifts with the supply VDD=1.8V to 3.6V, Ta=25°C - 0.5 - %/V
voltage
Table 5-14 32kHz RCL characteristics
. . . Parameter .
Symbol Description Conditions . Unit
Min Typ Max
fircazk Crystal frequency VDD=3.3V ,Ta=25°C - 32 - kHz
VDD=3.3V, Ta=25°C (After
ACCiren2k | Frequency accuracy calibration) - +500 . ppm
IRC32K oscillator dut VDD=3.3V, fi =32kH
Dican oscillator duty , firc3ok z, 43 50 5 %
cycle Ta=25°C
I Overati ¢ VDD=3.3V, firc32k=32kHz, 310 A
erating curren - - n
DDIRC32K iy g TA=25°C
VDD=3.3V, fi =32kHz,
tsurRC32K Startup time TA=25°C IRE3ZK z - 480 - us
25°C, The fi drift
dfircsak > T PACHEUEREY TS ypp=1.8V0 3.6V, TA=25°C | - 1 . %/V
with the supply voltage
Table'5-15 DPLL characteristics
. . o Parameter .
Symbol Description Conditions X Unit
Min Typ Max
frrLmv PLL input clock frequency. VDD=3.3V, Ta=25°C - 32 - MHz
forr PLL output clock frequency | VDD=3.3V, To=25°C 48 48 48 MHz
Ipre Operating current VDD=3.3V, Ta=25°C 96 105 145 LA
5.5 ADC characteristics
Table 5-16 Power supply and input range conditions
Parameter
Symbol Description Conditions Unit
Min Typ Max
Analog input voltage range,
V Ax(VBG ade VDD=3.3V, Ta=25°C 0 - 1.2 A%
MEBGA ) yBG (1.2V) A
Analog input volt ;
V axvo) 1408 TpHL VOTREE TS | ypD=3.3V, Ty=25°C 0 - VDD |V
VDD
ADC supply current VDD=3.3V, Ta=25°C i i
Tapc Fade=16MHz 0.55 mA
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Internal sample and hold
Caample capacitors (PAD and PCB - 10 - pF
capacitors not included)
Rapc Sampling switch resistance 0V <VAx <VDD - 300 - Q
External input impedance,
Rin . . 0V <VAx <VDD 0.86 - 4734.70 | kQ
continuous sampling
Table 5-17 ADC built-in voltage reference
Parameter
Symbol | Description Conditions Unit
Min | Typ |Max . |
VBGapc | Internal 1.2V Reference Voltage | VDD=3.3V, Ta=25°C 1.1 1.2 1.3 v
- T ture fact Ta=-40°C to 105°C; 30 oC
oe emperature factor - - m,
Coet peratu VDD=1.8V t0 3.6V pp
Table 5-18 Time parameters
tery
Symbol Description Conditions : Unit
A in_ yp Max
Fapc ADC clock frequency VDD=3.3V, To=25°C 4 16 24 MHz
Ts Sample time VDD=3.3V, Ta=25°C 4 1539 8192 1/Fade
Tconv Conversion time VDD=3.3V, Ta=25°C 32 1580 8298 1/Fagc
Table 5-19 Linearity parameter
Parameter
Symbol Description Conditions Unit
Min Typ Max
INL Integral linearity error VDD=3.3V, Ta=25°C - - +3 LSB
Differential linearit
DNL e T VDD=3.3V, Tx=25°C | - - 2 LSB
error
SNR Signal to Noise Ratio - 64.3 - dB
THD Total harmonic distortion | Fadc = 16MHz - 75 - dB
SFDR Spurious-free signal Input Clock 250kHz 7729 4B
dynamic range VDD=3.3V, Ta=25°C :
ENOB Effective number of bits - 10.33 - Bit
Table 5-20 RIN
ADC significant bit Fapc(MHz) Ts(cycles) Ts(us) Rinmax(k€2)
12 32 4 0.125 0.86
12 32 8 0.25 2.01
12 32 32 1 8.95
. . & _________________________________________________________________________________________|]

PAN107x Series Datasheet V1.9

Page 27 of 40



[

)

PANCHIP PAN107x series BLE SoC Transceiver
EEm
12 32 64 2 18.20
12 32 128 4 36.69
12 32 8192 256 2367.20
12 16 4 0.25 2.01
12 16 8 0.5 4.32
12 16 32 2 18.20
12 16 64 4 36.69
12 16 128 8 73.68
12 16 8192 512 4734.70
Note: The sampling condition is continuous sampling.
5.6 PMU characteristics
Table 5-21 PMU characteristics 3
Symbol Description Conditions A .rameter Unit
_| Min Typ | Max
DVDD output voltage range, external
DVDD . VDD=3:3V, Tx=25°C 1.1 1.2 1.4 \%
capacitor
vDD_FLAsH* | PD-FLASH output voltage range, 'y 35y 1 29500 18 |- |vbD |V
external capacitor
Note: VDD _FLASH output is 1.8V or VDD.
5.7 General operating conditions
Table 5-22°General operating conditions
Symbol D scriptiomy Conditions Parameter Unit
1 Min Typ Max
Operating voltage (DCDC-OFF) 1.8 - 3.6 Vv
VDD#* Ta=25°C
Operating voltage (DCDC-ON) 2.0 - 3.6 \Y
Tst Storage temperature - -65 - 150 °C
Ta Ambient temperature - -40 - 105 °C
TrqrN32 Junction temperature QFN32 4x4x0.75-P0.4 -40 - 125 °C
Roya-Qrns2 Thermal resistance QFN32 4x4x0.75-P0.4 - 41 - °C/W

Note: VDD = VBAT
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5.8 DCDC characteristics
Table 5-23 DCDC characteristics

.. . Parameter )

Symbol Description Conditions X Unit
Min Typ Max
VN _pepe Input voltage range VDD=3.3V, Ta=25°C 2 - 3.6 \Y
Vour pcoe | Output voltage range VDD=3.3V, Ta=25°C 1.2 1.5 2 \Y
. VDD=3.3V, [Loap=10mA,
TEeN Depe Standup time TA=25°C, LD@EZ;%HIQ - 200 - us
| R N e N
VRPLpcpe | Ripple VDD=3.3V, Tx=25°C - 43 - mv
Tout Drive peak current VDD=3.3V, Ty=25°C - 100 - mA
Lave Drive average current VDD=3.3V, Ta=25°C - 30 - mA
Lbenc Effective inductance VDD=3.3V, Tx=25°C - 2.2 - pH
Cour pcpe | Effective load capacitance | VDD=3.3V, Ta=25°C 1 4.7 - n
Fose_pepe Oscillation frequency VDD=3.3V, Tx=25°C - - 1000 | kHz
5.9 ESD characteristics
Table 5-24 ESD characteristics
Symbol Description Conditions Parameter Unit
Min Typ Max
VESDHBM!" | ESD @ Human Body Mode Ta=25°C - +4 - kv
VESDCDM® | ESD @ Charge Device Mode Tx=25°C - +2000 - \Y%
VESDMMP! ESD @ Machine Mode Ta=25°C - +200 - v
Latchup ™! Latch up current Ta=25°C - +500 - mA
Notes:

1. Determined by ANSI/ESDA/JEDEC JS-001 standard, Electrostatic Discharge Sensitivity Test - Human
Body Model (HBM).--Device Level
2. Determined according to ANSI/ESDA/JEDEC JS-002 Electrostatic Discharge Sensitivity (ESD) Test
Standard.
Determined according to JESD22-A115-C electrostatic discharge sensitivity (ESD) test standard.
4. Determined according to JEDEC EIA/JESD78 standard.
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5.10 Absolute maximum ratings
Table 5-25 Absolute maximum ratings
Parameter
Symbol Description Conditions Unit
Min Typ | Max
\ Supply voltages Tx=25°C -0.3 - 3.6 \Y%
VCC RF RF input voltage Ta=25°C -0.3 - 3.6
VIN 1/O pin voltage Ta=25°C VSSi - VDD
) VDD=3.3V, Ta=25°C
PVDD Extreme power consumption - - TBD mW
DCDC power supply
Notes:
1. VDD =VBAT
2. VSS=GND
5.11 MCU current characteristics
. C DCDC OFF | DCDC ON
Symbol Parameter Condit
(Hz) | TypmA) | Typ(mA)
S lock 4M 0.91 0.686
ystem clock source : M 13 0.916
ROA 16M 2.09 1.36
(.cal 32M) 1] . -
32M 3.77 2.28
S lock 4M 1.42 0.985
ystem- clock source : &M 181 12
XTH 16M 2.61 1.64
(-off rch) (2! : :
32M 4.29 2.54
System clock source : 6M 1.56 1.05
DPLL 12M 2.15 1.38
(.ref rch(.cal 32M)) 24M 34 2.05
All peripherals clock on, | (.base 48M)[I 48M 5.71 3.44
Run mode . .
run while(1) in flash System clock source : | 6M 2.08 1.34
DPLL 12M 2.69 1.67
(.ref xth) 24M 3.95 2.34
(.base 48M) (.offrch) ¥ | 48M 6.18 3.57
System clock source : 4M 1.39 0.953
DPLL &M 1.78 1.17
(.ref rch(.cal 32M)) 16M 2.58 1.61
(.base 64M) BBl 32M 4.27 2.51
System clock source : 4M 1.9 1.25
DPLL 8M 2.3 1.46
(.ref xth) 16M 3.13 1.91
(.base 64M) (.offrch)[®1 | 32M 4.85 2.82
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4M 0.736 0.523
System clock source : M 0.943 0.719
RCH
(cal 32M)1 16M 137 0.963
32M 2.23 1.43
4M 0.945 0.723
System clock source : M 15 0.84
XTH
Coffrch) 16M 1.57 1.07
32M 2.42 1.54
System clock source : 6M 1.01 0.747
DPLL 12M 1.32 0.921
(.ref rch(.cal 32M)) 24M 1.96 1.25
All peripherals clock off, | (.base 48M)] 48M 3.29 2.00
run while(1) in flash System clock source : | 6M 1.22 0.903
DPLL 12M 1.54 1.05
(.ref xth) 24M 2.19 1.41
(.base 48M) (.offrch) | 48M 3.54 2.12
System clock source : | 4M 0.925 0.693
DPLL &M 1.14 0.818
(.ref rch(.cal 32M)) 16M 1.56 1.05
(.base 64M) 1) 32M 2.43 1.53
System/ clock source : [ 4M 1.14 0.831
DPLL SM 1.35 0.947
(.ref xth) 16M 1.78 1.18
(.base 64M) (.offrch)®1 | 32M 2.66 1.66
Remark: Test conditions - DVDD=1.2V, VDD(VBAT)=3.3V, Ta=25°C

Notes:
1. Calibrate RCH to 32M and-then divide.

2. Use XTH as the clockssource. Turn off RCH and then divide.
3. Use RCH as the clock source for DPLL. Calibrate RCH to 32M and set DPLL to 48M, then divide.
4. Use XTH as the clock source for DPLL. Set DPLL to 48M and turn off RCH, then divide.
5. Use.RCH.as the clock source for DPLL. Calibrate RCH to 32M and set DPLL to 64M, then divide.
6. Use XTH as the clocksource for DPLL. Set DPLL to 64M and turn off RCH, then divide.
Symbol Parameter Conditions Typ(nA)
standby m0 | wake by gpio 0.28
.. Clk
Symbol Parameter Conditions Typ(nA)
source
sw=0x0d [ XTL 1.882
wake by 32k timer
sw=0x1f XTL 2.18(2
fe by ani sw=0x0d [ 1.32
aKe 10
standby m1 v v Ep sw=0x1{! 1.63021
sw=0x0d 1 XTL 1.85[2
wake by wdt
sw=0x1fM XTL 2.1814
wake by Ivr sw=0x0d [ 2.05021
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sw=0x1f!] 2.420
sw=0x0d [!! 2,118
wake by bod
sw=0x1f!] 2.4812
. sw=0x0d [ XTL 2.96%]
wake by 32k timer
sw=0x 1! XTL 3.378
ke by ai sw=0x0d [ 2.461
wake 10
Y EP sw=0x 1! 2.86%
Deensl ke by wdlt sw=0x0d [ XTL 2.9912]
eepslee wake by w
psieep Y sw=0x 1! XTL 3.378
e b - heral sw=0x0d ! XTL 4,031
wake eripheral timer
Y Perip sw=0x 1! XTL 4,730
. sw=0x0d ! XTL 4.062131
wake by 32k timer*
sw=0x 1! XTL 4,691
LDO all peripheral clocks on 4620
. LDO non-essential peripheral clocks off 1820
Sleep wake by gpio -
DCDC all peripheral clocks on 2700
DCDC non-essential peripheral clocks off 1210

Remark: Test conditions - DVDD=1.2V, VDD(VBAT)=3.3V, TA=25°C,.DCDC ON
*: PWM output enable.
Notes:

1. The sw indicates the module control switch for PAN107x power retention in low-power mode, bit 1 for
power retention, bit 0 for power down, 0d =sram32k+phy_sram+cpu_retention,1f = all_sram_retention

2. In LPLDOH mode2, the Ipldoh”trim voltage does not take effect, and the effective voltage is the
vref_trim voltage. The Ipldoh‘undershoot does not occur in this mode, and the bottom current is reduced.

3. PWM can output waveforms.normally-in Deepsleep mode, but only in Deepsleep mode2, and see Note
4 for instructions on Deepsleep mode2.

4. When the register LP_FL_CTRL [31] is 1, the switch between LPLDOL and LPLDOH is connected,
and LRLDOL enable is off. LPLDOH supplies power to LPLDOL. This is the mode 2. Mode 2 power
consumption increases.
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6  Application Reference Diagram

Please visit the following address for the latest Application Reference Diagram and

hardware design notes: PAN10xx Hardware Reference Design Guide
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7  Package Dimensions
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Figure 7-1 Package View for QFN40
Table 7-1 Package Dimension for QFN40
SYMBOL | MIN (mm) NOM (mm) MAX (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF
b 0.15 0.20 0.25
4.90 5.00 5.10
DI 3.60 3.70 3.80
E 4.90 5.00 5.10
El 3.60 3.70 3.80
e 0.40 BSC
K 0.25 REF
L 0.30 0.40 0.50
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Table 7-2 Package Dimension for QFN32
SYMBOL M NOM (mm) MAX (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF
b 0.15 0.20 0.25
bl 0.16 REF
D 3.90 4.00 4.10
D1 2.65 - 2.90
E 3.90 4.00 4.10
El 2.65 - 2.90
e 0.40 BSC
K 0.30 REF
L 0.20 - 0.40
H 0.30 REF
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Figure 7-3 Package View for QFN20

Table 7-3 Package Dimension for QFN20

SYMBOL MIN (mm) OM (mm) MAX_(mm)
A 0.70 0.75 0.80
Al i 0.02 0.05
A3 0.203 REF

b 0.15 0.20 0.25
D 2.90 3.00 3.10
D2 1.80 1.90 2.00
E 2.90 3.00 3.10
E2 1.80 1.90 2.00
e 0.40 BSC

K 0.20 0.30 0.40
L 0.20 0.25 030
h 0.20 0.25 030
Ne 1.60 BSC

Nd 1.60 BSC
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Figure 7-4 Package View for LGA20
Table 7-4 Package Dimension for LGA20
SYMBOL MIN (mm) NOM (mm) MAX (mm)
A 0.825 0.900 0.975
Al 0.230 0.260 0.290
b 0.200 0.250 0.300
D 1.925 2.000 2.075
e 0.350BSC
L1 0.100REF
L2 0.225BSC
bl 0.100REF
b2 0.425BSC
h 0.100REF
E 2.925 3.000 3.075
L 0.150 0.200 0.250
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Abbreviation
ACK Acknowledgement MM Machine Mode
ADC Analog-to-Digital Converter MOSI Master output slave input
bandgap  Bandgap voltage reference PLL Phase Locked Loop
BLE Bluetooth Low Energy POR Power-on Reset
BOD Brown-out Detector PWM Pulse Width Modulation
BQB Bluetooth Qualification Body RAM Random Access Memory
Cache Cache memory RC Resistance Capacitance Crystal Oscillator
CDM Charge Device Mode RF Radio frequency
CS Chip Select RSSI Received Signal Strength Indication
CTS Clear To Send RX Receive
DCDC DC-to-DC converter SDA Serial Data
DMA Direct Memory Access SoC System on chip
DPLL Digital Phase Locked Loop SPI Serial Peripheral Interface
eFuse Electronic Fuse SRAM Static random access memory
ESD Electro-Static discharge SWD Serial Wire Debug
ext External 10 port TEMP Temperature Sensor
ETSI European Telecommunications Standards TX Transmit
Institute
FCC Federal Communications Commission RTS Request To Send
Universal Asynchronous
FMC Flash Memory Controller UART Receiver/Transmitters
GPIO General-purpose /O USB Universal Serial Bus
HBM Human Body Mode WDT Watchdog Timer
12C Inter-Integrated Circuit WWDT Window Watchdog Timer
IAP In-Application-Programming XTAL External crystal oscillator

Keyscan  Key scan

Latch-up  Latch-up

LDO Low dropout regulator
LED LED

LVR Low Voltage Reset

MCU Micro Control Unit
MISO Master input slave output
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Revision History

Version | Date Content

1.0 Oct. 2023 | Initial

1.1 Nov. 2023 | Add the Application Reference Diagram. Corrected clerical error of pin12 and pinl3 in the Pin
Diagram. Corrected the name of pin31 in the Pin Diagram.

1.2 Dec. 2023 | Update the Pin Information.

1.3 Jan. 2024 | Add the PAN1070UAEC.

1.4 Mar. 2024 | Add the Electrical specification.

1.5 Apr. 2024 | Update the Key Features.

1.6 May. 2024 | Update the Electrical specification. Update the Pin Diagram of the QFN20 package.

1.7 Nov. 2024 | Update the Package Dimensions of the QFN32. Update the Application Reference Diagram.
Update the Table 5-7. Update the Typ value of standby m1 in the MCU /current characteristics.

1.8 Dec. 2024 | Update the Pin Information. Update the Table 5-7.

1.9 Mar. 2025 | Add the QFN40 and LGA20 package.

Internal version, for reference only.

USING THIS DOCUMENT
The information in this document is subject to ¢change without notice. Every effort has been made in
the preparation of this document to ensure the accuracy of the contents, but all statements, information,

and recommendations in this document.do not constitute a warranty of any kind, express or implied.

TRADEMARKS
Other names mentioned in this document are trademarks/registered trademarks of their respective

owners.

DISCLAIMER

All or part of the products, services and features described in this document may not be within the
purchase scope or the usage scope. Unless otherwise specified in the contract, all statements,
information, and recommendations in this document are provided “AS IS” without warranties,

guarantees or representations of any kind, either express or implied.
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Contact Us

N = I

Shanghai Panchip Microelectronics Co., Ltd.
The 302 Room of Building D, No. 666 Shengxia Road
Zhangjiang Hi-Tech Park, Shanghai

People’s Republic of China

021-50802371

http://www.panchip.com
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