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o REEMRARHEJT: 300nA - AN SR

o PRHRHL: 800nA

o PORIE: TmA B 8

: iﬁﬁfgjés AN AER - A

m m
10.5mA@0dBm (low power) " TARELE » AT

 pagm . BT L o WHEFE B R G

o R DR A KR IA 9dBm

PAN211x F51 7= it B 45 V1.3 Page 2 of 63




[

)

PANCHIP PAN211x &% 2.4GHz k&>
| I |
H%x
BRI <.ttt ettt e ettt ettt e et et et et et et e e et et et et et st et et et et e e n s en s 2
e ettt et e et e ettt e ettt e et e ettt 2
TR FH oot ettt ettt ettt e ettt ettt ettt ettt e ettt e s ettt r et et ettt ree et erens 2
H 3 oottt ettt et e ettt ettt ettt et ettt et ettt e e ettt et ee ettt et et e et et et et r et ettt eeen 3
I - 24 5Ll TR 7
A A = TR 8
B BRI TTHEIE oottt ettt ettt ettt ene ettt n et rens 9
A B BITEEH oottt ettt en ettt n s enen et enen et B ettt 10
A1 SOPB FIE ettt sttt en sttt n sttt en et ettt 10
LI 1 2 OO ST 11
Bl RF P oottt ettt ereaEhe e r st esdorer e tr et et en et 11
VA = VX = L OO O T TP PRTTTE oo STy Sors SO 14
5.3 I et B ene e ea e e e 14
3 o0 < B (2 TN TR 15
5.5 BIBUBEIE oottt en ettt ene et ense st Ere et be e den et n et en et 15
B8 LT I R BTITE AL oo ee e ee e s e er et er et ee et es et eneeses et ere s tat e et ee ettt ettt en e n s 16
A = £ = L TP o ST 16
B AT et T e B e et 17
8.1 ARSI oot br et etk ettt r ettt 17
6.2 KT (DEePSIEEP) TN .o oot et esdhe e 18
6.3 RHR (SIEEP) TN oot et 18
6.4 I (StANADY) BRI cooooiosi ettt ettt ne s 18
8.5 RHT CTXD BEIR ool e e R ettt ettt e e ettt s et e et et s et en s er e renines 18
6.6 FEUT CRX)D BT oo el ea ittt ee et e et e e ee et en et ee s ee e ee s en e e en e enees 19
8.7  LAEIRZS I T oo e e ettt s n e enes 19
B.7.1  TEIETE oo it e ettt e ettt ettt ettt et et ettt e ettt nens 19
B.7.2 B DT e e e ettt ettt ettt et e et et et ettt ettt n et nens 20
T BEIIZE M e e ettt ettt en e en e 22
A s BT < TR 22
T2 TEAEIIZR oo oo e ettt ettt ettt ettt ettt ettt ettt er et ettt er ettt r s 22
73 R T R B B oottt ettt ettt ettt ettt er ettt er et r et 22
T B D BT oo ettt ettt ettt 22
AT T = N 10 1= N TS OO U OSSP TP 22
8 AT oottt ettt ettt ettt ettt ettt ettt ee ettt ettt 23
T 7S 1y . - Ve TSP 23
811 XIN297L T IMIIZE A .ottt en et e st en s en s en s een e 23
8111 TEIETUMIAE I oot 23
8.1.1.2  BEBRTIMITZEFA oottt ettt ettt ettt ettt 23
8.1.2 Bluetooth-LE J #E M4 14 (BIUStOOth-LE BEACON) vvevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneseeseeeeeeeeeens 23
8.1.3 Bluetooth-LE 5.4 -S2/S8 4 J& | FE W ULMTZE A ..o e 24
8.2 B I TR R Bl oottt ettt ettt ettt 25
8.2, I R oottt ettt ettt ettt 25
8.2.1.1 IR R A R IE TR oot 26
8.2.1.2 AR R L R IE TR oottt 27
8.2.1.3  HAGRRII BAAL IR TR oottt 28
S - TR 30
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8.2.2.1 AR B AL ISR oottt 30
8.2.2.2 AR R I LA USII IR oottt 31
8.2.2.3 AR AB I ) B ATFEUTTR AR oo 32
8.2.2.4 B TRB T ST IR oottt 32
8.3 FABIAGIAIALTEL <ottt ettt ettt et ettt ettt ettt 34
B.3. L AT EE AT oot 34
8.3.2 AT I N oottt 34
8.3.3  EHBHEAEIT ] oottt ettt ettt ettt ettt ettt ettt 35
8.3.3.1 MBI IE T UL IRIT T IE] oottt ettt ettt ettt 35
8.3.3.2  HATRAIREUIR FEIR AT ] oo 36
8.3.3.3  HAGRANLIEIG EIR ACK I oot et 36
8.3.4  EHHEAL PID BRTR oottt ettt n ettt n s et b et 37
84 ZZHHTEITEUR oottt ettt ettt r et e r et en et erennes e es e et bt 38
8.5 TEUETHAE oot er s en s ene s enesnne s en s s s e et 39
8.5.1  FABIATIIE ..ottt et b et 39
8.5.2 B TETITE oottt R et 42
8.8 FTHIIIAE oottt er e r e et e ettt n sttt 42
T 1 et 112 OO TN s PR 43
0.1 BIEFE IR oot Bt et 43
0.2 R SP ettt ettt ettt ettt ettt 43
0.2.1 2R SPI B I oot et e e e Bae et ettt ettt 44
e - =] IR 51 OO T O O N o 44
R I - o] [N 0 O O T SO 45
0.3 12 coeeeeeee ettt B e e ettt ettt ettt ettt 45
0.3.1  12C BT oot et e Bi ettt 46
0.3.2  12C TEEF T oo e et e adbte ettt ettt ettt 46
0.4 FIFO oo el asde s eat e ettt e ettt et ee et ettt ettt r et 47
9.5 TRQ HTHT oo st st e BB ettt ettt 47
0.8 TOMUX .o e b oottt e e e et et et e es e e et et seee e s s et ee e e e et en e en e 48
9.6.1 DATA 5 IRQ B2 oo ettt 48
9.6.2 SDA 5 IRQ T2 it oetiesie ettt 48
L0 B R oo ersmense e ee s tat e ettt ettt ettt et ettt et et e et ee et ettt en et 49
11 BEFTEIE oo oo ettt ettt e ettt e e n ettt 59
(I o N e TP AT TP TP TP PP TP TPPTRPTPTTPOS 60
GBI E: oo oo eat R ettt ettt ettt e e e et e et e ettt ettt ettt ettt et e et et en et en e eeen 61
T T B e e ettt ettt e ettt ettt ettt ee et n ettt n e en s 62
B ZRTT T oot e oo dh ettt ettt et ettt et ettt ettt ettt ettt ettt en et et n et r et n et 63
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B 510 B T 2 oottt ettt ettt e s e s et e s 15
e 511 HIIBUBNE oot s s en e s en e e ottt ar et 15
B 512 AR B I IE B oottt en et en e et 16
2 518 H I oo st e e e e 16
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HEN
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0-1 2B SPEIGIHT I oo b shea BT ettt n et n ettt 44
0.2 RSP BT oo ettt ettt ettt ettt ettt ettt 44
0-3 2R SPIITFETEIR I oo e ettt ettt ettt ettt e et n ettt en et en et en et en et 45
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4 BBV
4.1 SOP8 i‘]‘ %
®
CSN [ 1] 8| ANT
SCL/SCK [ 2| 7] vss
SDA/DATA [3 | 6] XCo
VDD [4 | 5| xc1
4-1 SOP8 3| I
2% 4-1 SOP8 5| Ji1d B
ElY::l iRE) By Eip
1 CSN | SPI FrikfE SN
) SCK | SPI i B (5 S A\
SCL | 12C B85 SN
3 DATA 1/0 3 2k SPI ¥ dm N\
SDA 1/0 12C 5 N\ i
4 VDD > GERE TN
5 XC1 Al LRSI
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7 VSS G Hh
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5  ESRME

BAEMBR/ME

FERFAN M R J7 VR A h B OB I SR G PPAG . SO BN s T ER R B 0Bt , A ek bk
T AEGE TP RO b, R N AR R BB I AR AT, B BRI = 1% AR e A
CPF+33) 153,

5.1 RF %
* 5-1 WA RF R
Parameter
Symbol Description Conditions - W Unit
Min Ty,
fop TAESAE 2400 - 2483 MHz
PLLres PLL ZwfE o) #ER - 4 - Hz
DR EAEST E 0:25 1 2 Mbps
AfpLe om BLE ##3{ 2Mbps 1 il 45 i - 500 - kHz
Afgiem BLE ##3% 1Mbps 1 il 45 i - 250 - kHz
Afsi e 250k BLE #z{ 250kbps 1 ill 5511 - 170 - kHz
Afog71 om XN297L #:38 2Mbps 1 il 47 - 500 - kHz
Afoe71m XN297L #:38 1Mbps 1 il 55k - 250 - kHz
Afg71 250k XN297L #==( 250kbps 1 fill 5 - 170 - kHz
Afgieom BLE #:3{, 2Mbps 15 i& 4] - 2 - MHz
Afgieam BLE #:3{, 1Mbps {5 i# [a} 5 - 1 - MHz
AfpLE 250k BLE #5X 250kbps {5 i 7] [ - 1 - MHz
Afag7 om XN297L #:3{ 2Mbps 15 8] & - 2 - MHz
Afog7 1m XN297L #: 1Mbps {7 i 8] f& - 1 - MHz
Afag71 250k XN297L #=8 250kbps 15 & 7] F§ - 1 - MHz
% 5-2 TX F

. . Parameter .

Symbol Desv Conditions - Unit
Min Typ Max
PrrTx i Th&E -42 - 9 dBm
Prec ey a - 51 - dB
Prrcr D5 it - - +3 dB
Prrim1 o — Il iE itk % Lt @1Mbps - TBD |- dBc
Prr1m,2 2 IRIE I EE tk @1Mbps - TBD |- dBc
Prrim,>3 7 = Ilfm 1B it 7% Lk @ 1Mbps - TBD |- dBc
Prram,2 i —IImiE it 7 Lk @2Mbps - TBD |- dBc
HEN
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HE BN
Prram,4 B ImIE M EE Lk @2Mbps - TBD |- dBc
Preom,=em | A5 = I itk 55 Eb @2Mbps - TBD |- dBc
Pewim 20dB 77 % @1Mbps - 12 |- MHz
Pawam 20dB 77 5 @2Mbps - 29 . MHz
Pewzsok | 20dB 7 5 @250Kbps - 07 |- MHz
Psp.1 AHINHE@<1GHz - - 60 | dBm
Psp,2 AR HE@=1GHz - - -40 dBm
% 5-3 RX $Fik
Symbol Description Conditions™ " ;Ia;l =t vp o Max Unit
Prx MAX VST TPNTIES - 0 - dBm
Psens, 1M BLE BLE #5X 1Mbps $2Ul R - 95 |- dBm
Psens.2m BLE BLE #5X 2Mbps $2Ul R - -88 |- dBm
PsENs 250k 250kbps S R fiRE - 98 |- dBm
PsensmszbLE BLE itk 500Kbps £ 72 REFES 99 |- |dBm
1Mbps ideal
Psens,1mssBLE BLE #55 125kbps #H R U transmitter, | - -102 |- dBm
Psens,250Ks2 125kbps U R U §37 b}ytes, - -101 |- dBm
Psens 2s0xss 31.25kbps HHi R IBUE ?lﬁff e -103 | - dBm
Psens,1m,207L XN297L 38 1Mbps i 7 /% - 95 |- dBm
Psens.2m 2071 XN297L 538 2Mbps #2150 RS - -88 |- dBm
PsENs. 250K 297L XN297L #5 3 250kbps U R % - -98 |- dBm
C/l coampLe [FIAA- P4 @ 1Mbps - 10 - dB
C/l 1m.1mBLE (F]R% 1Ml % 35 @ 1Mbps - -7 - dB
C/l amam pLe ()% 2M IlmiE ik @1Mbps - -35 |- dB
C/l s3m,1mBLE B8] f3M DL _E I TE &£ ME@1Mbps - -39 - dB
C/l imagem BLE Big i FEVE@1Mbps - -18 |- dB
C/l image1M,1M BLE B8 £ 1M I 1%@1Mbps - 31 |- dB
C/l s6m1mBLE [E]B% 6M LA limiE ik £ 1% @ 1Mbps - 44 |- dB
C/l coompLe [FIBF L #01] @2Mbps - 9 - dB
C/l am2m BLE [E]B% 2M Il ik £ @2Mbps - -5 - dB
C/l am2m pLE ()% 4M IlmiE kP @2Mbps - 34 |- dB
C/l s6m,2m,BLE (IR 6M DA L Iis1E i B @2Mbps - -35 - dB
C/l image.2mBLE BB E@2Mbps - 20 |- dB

PAN211x &%/~ i 45 V1.3
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EEE
C/1 image2M,2M,BLE 5% +2M L FYE@2Mbps - -31 - dB
C/l s12m2mBLE (B FE 12M DA LIl iE i B 1% @2Mbps - -38 - dB
% 5-4 RSSI H5it:

. .. Parameter .

Symbol Description Conditions ; Unit
Min Typ Max
RSSIgrrc RSSI f5 776 -90 - -20 dBm
RSSlaw RSSI 5 - + - dB
RSS|Res RSSI 737 % - 0.25 - dB
RSSlper RSSI KA F A - 0.25 - us
% 5-5RF Timing 454
Symbol Description Conditio we Unit
Y P Min | Typ | Max
Toscen 32M A A B[R] - 75 - us
Toscen 16M K J3 B [A] - 250 - us
TTxEeN TX R 5t &[] 73 - - us
TrRxEN RX F2USCIHE £ B (1] 64 - - us
T1x,DISABLE TX 5 PS5 AF ) [a] 5 - - us
TRx,DISABLE RX <S5 A7 1] 5 - - us
TTx-RX TX A1 RX V4 bef (8] 67 - - us
Rrx-Tx RX A TX ) [a] 75 - - us
% 5-6 RF I#EHIE
y Parameter
Symbol Descriptik Conditions - Unit
Min Typ Max
ITx,PodBm 9dBm I 4t (1 FL It - 25 - mA
ITx,pgdBm 8dBm T 4 A HL v - 23 - mA
ITx,P7dBm 7dBm Th 4 AT R - 21.5 - mA
ITx,PedBm 6dBm Ty K 4 tH (1) FL I - 21.4 - mA
ITx,P5dBM 5dBm Zh &4 H 1) LR - 20 - mA
ITx,PadBm 4dBm T3 4 H A HLIR - 19 - mA
ITx,P3dBm 3dBm Zh R4 H 1) IR - 19.1 - mA
ITx,p2dBm 2dBm Th R4 H 1P IR - 18.5 - mA
ITx,P1dBm 1dBm Th&a4 A iR - 17.5 - mA
I podBm OdBm(defalut) Jy 2 4 tH (1) HL 38 - 17 - mA
ITx,P0dBm 0dBm(low power) B 4 H 1) FLIR - 10.5 - mA
ITx,p-5dBm -5dBm &5y H ) H IR - 9.5 - mA
EEE
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| I |
It p-8dBm -8dBm T & far HH ) VAL - 8.7 - mA
It p-14dBm -14dBm Tf 2 4 H ) ER AR - 7.2 - mA
It p-19dBm -19dBm Tf 3 By H 1 HEL iR - 6.1 - mA
It p-25dBm -250Bm Th 5y Y LR - 53 - mA
It p-40dBm -400Bm TR 5 Y HEL R - 45 - mA
|Rx,1M RX 1Mbp$ Eﬁl}ﬁ - 7 - mA
|Rx,2M RX ZMbpS Eﬁl}ﬁ - 7.9 - mA
IRx 250K RX 250kbps HLit - 7.1 - mA
AN
5.2 HAArketE
% 5-7nRESET %y N4tk
[ 4
Paramet
Symbol | Description Conditions ) y Unit
! Max
VLR 4 A R{E L&, nRESET | VDD=1.8V-3.3V ,Tao=25C /- - 0.22*vDD |V
ViHR 1E [\ R {E B &, nRESET VDD=1.8V-3.3V ,Tao=25<C | 0.48*VDD | - - vV
Vs rst | Jiti 2 fih s FL R OB il VDD=1.8V-3.3V | TA=25C |- - 0.26*VDD |V
Rrst NRESET I &5 Fdi i | VDD=3.3V ,Ta=25C - 51 - kQ
RESET JiH# N JE I Bk
trrogpr | o0 AN TEBIIT | oD Le gy Taz25C ] TBD |- ns
B ]
5.3 B BhirE
X 5-8 32MHz HXTAL it
.. . Parameter .
Symbol Descripti " Conditions : Unit
Min Typ Max
frxTL T A AR (HXTAL) A% VDD=3.3V ,Ta=25<C - 32 - MHz
CloadHxTL mn R LB LA VDD=3.3V ,Ta=25T 7 10 12 pF
IDDHXTL HXTAL i35 s LAE i VDD=3.3V ,Ta=25T - 250 - HA
D VDD=3.3V ,Ta=25<C,
t HXTAL #E3 A [ - 300 -
SUHXTL IR 2% JA B[] ESR=400, Crixri= 10pF us
. | VDD=3.3V Ta=25<,
t ui HXTAL iz %% B} [A - 75 -
SUHXTL Quick IR 2% PRIH IR B I [R] ESR=40Q, Croxri= 10pF ps
ESRuxTL Fh{AR ESR B3k - 40 100 Q
FroLmxTL mn PRI\ 2 BER VDD=3.3V ,Ta=25T -20 - 20 ppm
PDrixTL s AT D 3 SR VDD=3.3V ,Ta=25<C - - 100 Y
HEN
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HE N
# 5-9 16MHz HXTAL Fitk
Symbol Description Conditions Parameter Unit
Y P Min Typ Max
frxrL I fR IR (HXTAL) % VDD=3.3V ,Ta=25<C - 16 - MHz
CloadHxTL s P B L VDD=3.3V ,Ta=25<C 7 10 12 pF
IpDHXTL HXTAL iz & LA FLi VDD=3.3V ,Ta=25<C - 210 - HA
_ . VDD=3.3V ,Ta=25<T,
t HXTAL £+ B || - 600 -
SUHXTL PR 2% A Bl [a] ESR=400, Crixri= 10pF us
. TN VDD=3.3V ,Ta=25CT
t icl RV o PRI i ' ' - -
suHXTL Quick | HXTAL #3728 B J3 Bl i [A] ESR=400, Crocri= 10pF 250 us
ESRuxTL fn P& ESR ZE3K - 40 100 Q
FroLnxTL A PRI 8 ZE R VDD=3.3V ,Ta=25C -20 - 20 ppm
PDrixTL e R EURD D SR VDD=3.3V ,Ta=25<C - - 100 W
AL,
54 W%
* 5-10 W LAERAMT
Parameter
| Descrinti - .
Symbo escription Conditions Min | Typ Max Unit
VDD TAEHE Ta=25T 1.8 - 3.6 \Y
Tst 1A IR - 65 |- 150 |°C
Ta ARSI - -40 |- 85 °C
Tisops iR -40 - 125 °C
Rosa-sops #AEH - 41 - °C/W
5.5 HABURME
#* 5-11 WU
. . Parameter .
Symbol Description Conditions : Unit
Min Typ Max
VESDHBMI | ESD @ Human Body Mode Ta=25CT - u c - kv
VESDCDMEP! | ESD @ Charge Device Mode Ta=25C - +1000 - \V/
VESDMME! ESD @ Machine Mode Ta=25CT - 3200 - Vv
latchup!™ Latch up current Ta=25T - 500 - mA
TE:
1. #R¥E ANSI/ESDA/JEDEC JS-001 brfEfffiae, #f FE i R BRI - AR (HBM) -2 4420
2. Y5 ANSI/ESDA/JEDEC JS-002 # Hi jift it R % (ESD) MR HE R 5E
3. R4 JESD22-A115-C it Hijik HL R B4 FE (ESD) Ml An HEff 5
4. 1% JEDEC EIA/JESD78 HruEill5E
HE N

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz e k> A
HEBER
5.6 X ANBEE
F 5-12 Zaxt i KBUE
Parameter
Symbol Description Conditions Unit
Min Typ | Max
VDD - VSS | /M E L R Ta=25<T -0.3 - 3.6 \Y,
VIN 7EHE 5 ff N Ta=25<C VSS-0.3 |- VDD +03 |V
PVDD W BR Th#E VDD=3.3V, Ta=25<C - 120/ |- mw
5.7 ERARME
# 5-13 LA
Symbol Parameter Conditions Typ(nA)
Deepsleep VDD=3.3V, Ta=25T 0.3
Sleep VDD=3.3V, Ta=25<C 0.8
STB1 VDD=3.3V, Ta=25<C 160
STB2 VDD=3.3V, Ta=25<C 590
STB3 VDD=3.3V, Ta=25T 850
HENE

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz WK RS H
6  TLAEHR

PAN211x —34 7 i TAEAE: Deepsleep #5230, Sleep #5230, STB1 3. STB2 B,
STB3 #ixll. TX B RX X, B TARRE @I STATE_CFG Fifres it 171
.

6.1 REFHE

PAN211x )5 Ff ARSI S B AR ERS AT B df U 6-1:

Undefined

VDD < 1.65V

"
VDD > 1.8V
Power on FIRETERE

,,,,,,,,,,,,,, / RIS
A emTEAH
""" ¥ wReTRBAN

STATE_CFG=0x01
STATE_CFG=0x00

STATE_CFG=0x00 STATEiCFGZOXOO

- \
/ When wakeup \
| from deepsleep \ \

shoulddo | %

| STATE.CFG=0e1 STATE_CFG=0x21

STATE_CFG=0x75

STATE_CFG=0x74

-

g S

7 \
[ Txsetting
\ /

STATE_CFG=0x74

K 6-1 PAN211x T/ERATHE
JEB: TR 4 B GRS STB2, STB2 /i STB3 k4% #4149 POR_RSTL. EN_LS 3V, 1SO_TO 0

BB R
HEE

PAN211x F51 7= it B 45 V1.3 Page 17 of 63
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PANCHIP PAN211x &% 2.4GHz It R A
6.2 XMW (Deepsleep) R,

¥ STATE_CFG ZF17- 28 liC B A 0x00 J&, PAN211x i A=,

FERBIER T, PAN21Ix TAEHEFIRAK: SPI B 12C # D ERE SRS, R Aalrins
pageO [#) 0x00~0x06 & f7#%, A HARZFAFIRIELITLR. Fsh, BT JA page0 1)
0X00~0x06 [ 75 /74 44 ol LAMREF,  H AR T AA 3R AR EF

6.3 fKHR (Sleep) R

2 PAN211x TAEFESWEE ), ¥ STATE_CFG Ff7asfic B N 0x01 J&» PAN211x i
APRHRAR ;24 PAN211x TAESEZS AR, K STATE_CFG 75 f7#s i B 4 0x51 Ji5
PAN211x tA] g ARHRAE

TEARIRAE T, PAN21LX B A UK DhREBLEOC ], @RS R3S 1218 TAE, i
THAEFRIMEK. MBS, B W ar 4B A FIFO fEIREFAAE, fymli@Eid SPI/I12C
FE TSI page0 ) 0x00~0x06 A7 /e di AT s , {HZE 1R 5 R pageO (1) 0x00~0x06 LA
SR F AT AR o

6.4 ZFH (Standby) I

IRy STB1. STB2.Ail STB3 =4 TRA .

STB1 #=,

RN, PWHES LDO His AR, #%0 HUE X 3@ 5 6

STB2 &=

ZBAR, OSC b fRFTI, (HA) 4y HoAh s b

STB3 Bz

ZAEUT, OSC i PRI Ahdr 45 2B, R HOIRAS T DAY 22 R I B B SCIRAS

6.5 KH (TX) MR

YT EROEBWEN, TEYHE] TX B, PAN211x #EAE] TX TAER AR AT
N TX FIFO HH%dE, ¥ STATE_CFG A fr#slt BN 0x75 J5, PAN211x Hah T4 %]
RS, S A EHE R STB3 MBS TX X, IR FHE— ARG
(], A5 PR LB AR S B S 0 SR R SR A 0 AR K, RS iR ] 52 STB3 5K
o B B RO S R BRI, T PAN211x 4k SRR FRAE R APIRAS, ERIH ¥
STATE_CFG 7347 43t B N 0x74 J&, PAN211x iEH K iEIRZAIR M £ STB3 ..

PAN211x F51 7= it B 45 V1.3 Page 18 of 63
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PANCHIP PAN211x &% 2.4GHz e k> A
6.6 I (RX) R

M AR EEER, [TEUH#H S RX (. 2 PAN211x 4T STB3 ARA&R, #
STATE_CFG ZifE 7%l &y 0x76, PAN211x #EAF RX Bz, 48 350 i s dl-
HiS b GBI %517 2% PIPEO_ RXADDRX_CFG Ki%#) #H[F, 3+ H CRC #&iE
wamt, BESEAEN RXFIFO, A5k,

FAh, £ RX HEAF, AILUE PKT_RSSI L F1 PKT_RSSI_H 27 283k B E 5 1)
K, @it RT_RSSI_L Al RT_RSSI_H 27 %8 3K HU 2% o g 5 1) RSS9 .

6.7 TLAERESUIBNF

AR STB3 KN Fr Ean &l 6-2 frs:

>=2ms >=1ms >=200us >=200us  >=200us >=60ms

» > P >

SP1/12C Calibration>

MODE —<CPORRESET > DeepsIee><sleep><STBl><STBZ>< STB3 >.—

K 6-2 L HHILACR T K
PAN211x A PRFRE S, 43 ) At i R AN s 0 e Y AR =07 ACK B ACK+EdE

B RS, M A B LS, R s 2 XU LA
6.7.1 YEAY

e AR AL IR I e U] 6-3 o :

<_TTE_>
_‘—TU L—’ﬁ ‘_TTS—N_TOA_N—THQQ—" :

spi/izc K uL S IRQTX >———

IRQ : : : | —

MODE —<_ STB3 >§<X5ettlin§< TX >-< TX Exit >§<STB3>-

K 6-3 AR P

® 6-1 AN P A1 24

Symbol | Description Remark
. N, , . . payload length(byte)
% > )é\, 5] = MY

TuL Upload Time L SPI/12C F2817) FIFO 5 4040 1) B 1] SPI or 12C data rate (bit]s)
Trs TX Settling Time | F/a TX FLES AR [a] 73us

Toa Time On Air TX R 2 vh 0 1 I [ DL B>

Tirg IRQ Time MNTE R TX RS2 rh 3t 21742 TX Hrrigist1a) | 23us

HE N
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PANCHIP PAN211x &% 2.4GHz e k> A
EEN

Toe TX Exit Time ﬁﬁ,’;ﬁ’& TX K& hER R 4B TXARESH 26U

e AR A IS e ] 6-4 B

—Tes—> — T,

SP1/12C /Nl RQRX >

IRQ : LI
MODE —<_ sTB3 >E<X5ettlin§< Rk > RxExit >k sTB3 >

K 6-4 AR P

R 6-2 HARIN I R 25

Symbol Description K rk
Trs RX Settling Time FEJE RX FE % () B ] 64us
Tre RX Exit Time P RXHL % [ (] 5us
6.7.2 WuEAEY
I mi A% XL R I B N ] 6-5 BT
:‘_TUL_h: ‘—TTS_"_TOA—,‘_TTE_.‘_TTW_.‘_TRS_. ‘—TRE—’:
SPI1/12C < uL 5 IRQ:TX IRQ:RX:>—
IRQ
MODE sTB3 SKTxsettling > T K TX Exit S<Transwait><Rxsettling><_ RX RX Exit < STB3

K 6-5 3 5m B A R aE K]

R 6-3 MR E R IR IR I TR 2

Symbol Dehption ) Remark
. . v - N payload length(byte)
Bt e E SIS
TuL Upload Time L SPI/I12C fS 2817 FIFO 5 £ 4 1 iy [ SPI or 12C data rate (bit/s)
Tts TX Settling Time | FFJg TX HLEE ¥ [H] 73us
Toa Time On Air TX R 25 o B R B ) L1 B *
. MFERL TX 5 2 i 28 TXORASFE™
Tre TX Exit Time A T b e 23us
Trw Trans Wait Time | TRX #£# 7E 3R (1) i ] IESX—TRANS—WAIT—TIME *
Trs RX Settling Time | JT /5 RX F{L#% (1] 5} [] 62us
Tre RX Exit Time P RXFE % [ B ] 5us
HEN
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PANCHIP PAN211x &% 2.4GHz e k> A
| I |
s am A A A RIS E an ] 6-6 B
—T,— —Tr—>,
—Tr—P, 4—TRe Trw Trs—P—Top—PET R
SPI/12C RQRXKT UL RQTX D>——

IRQ | E—

MODE sTB3 SKCRxsettling > Rx  SKCRX Exit X Transwait> kX settling>k xS 1 exit_>k 5783
Kl 6-6 H5m I R IR B 7 1]

K 6-4 G 5RA HAALR G I i ] 2 5K

Symbol | Description ~ [Remark .

Trs RX Settling Time | FF/& RX L& ¥ [H] 64us
Tre RX Exit Time K RX HL K (1)1 [] 2us
Trw P::n)é Trans Wait TRX H43E 3R [ ] ILiX_TRANS_WAIT_TIME *
Trs TX Settling Time | JF /5 TX FL#% 1) [] 70us
. N, \ — \ payload length(byte)
Cibul J=¥5 E At
TuL Upload Time 83 SPIN12C 2.2k [\ FIFO 5 ¥ ) B ] SPI or I2C data rate(bit/s)
Toa Time On Air TX 52 Hp A i ) D56
Tirg IRQ Time MTE R TX RS 23 e 21 7= 48 TX A 1) | 23us
JESS . ¥ 22 ) [ o ‘E N wlju? /
Toe X Exit Time QEEE TX Rt it ) 58 4= 1B TXCOIRZAS 26US
* P
1. —MRMTZE R ) TX 2 vh RS AR st ) 3 5 s U
packet length
Tos= ——— =

air data rate

8 [bit/byte] * (1 or3[byte] + 2,34 or 5[byte] + 9,10 or 11[bit] + N[byte] + 0,1,2 or 3[byte]

— preamble address control bit(optional) payload CRC
air data rate[bit/s]
2. Bluetooth-LE S2/S8 4 A1) TX v RS it [a) LRk, THEE AR -

packet length
air data rate

8[bit/, .|+ (10[byte] + 8 « 4[byte] + 5 [byte] + S« N[byte] + S+ 3[byte]+S «3 [bit])
_ yte preamble address CI+TERM1 header +payload CRC TERM?2
air data rate[bit/s]
3. niREnE Mo T BRI EIE 2 JF S FIFO, B4 Tre + Trw + T1s M4 KT Tuw, BUERALT
FIFO. T fRIERE K ITUSCE] ACK £dii L, 3892 AR Tirg + Trw + Trs N 247N T34 5 B FE R0 1)

Tre + Trw + T1so

PAN211x F51 7= it B 45 V1.3 Page 21 of 63



[

)

PANCHIP PAN211x &% 2.4GHz WK RS H
7 GHEEEH
7.1 FHER

2R PAN2LIX 3 AR SCECHE B3 A B T S 2 28 . T LUZ 2Mbps ([ SCHF
32M f4E) . 1Mbps. 500kbps. 250kbps. 125kbps £ 31.25kbps. 15 R A %S ok %
LA FH v 1 72 ol o B SR SO L R B . HJ2, a2 ol AT DL AP 2 v
AR D 2 il i AR
TR F H RF_DATARATE_CFG F A7 #s H 1) BIT[4:5100 W B o K ATTAFES 2 25
HH ] B 25 Hh Bl R TG B A e A B

7.2 BEHE
WEEEAZEYOE 18R B G TE B 0 AS . 7E 250kbps Al 1Mbps 1% T, {51# (5 H
[T 55 /T IMHz; 7E 2Mbps 3R T, &7l 58 /) 37 2MHz. PAN211x 7] LA{E 2400MHz
FI| 2483MHz HIAZIE I N TAF, SRR ENTHEEN IMHz.
N T ARUETE 2Mbps B3N 15 18 A B 8 A5 18 1 5L T 55T 2MHz. 1Mbps A1 250kbps
G187 % % T BUR T S0 3 Jr e . alfE Sl RF_CH 27 A7 a3 i 4E LA A Uik e -

FO= 2400 + RF_CH [MHz], " RF_CH 77 f£#%#4i2 T-[P0][0x39] »

FH P DA 230 FH A ] (R385 AT 20T R S B AN R aR AT s, DA IEAS .

7.3 REIEREEE
1 TX R T, R IR E W SCH-42 ~ 9dBm Ik fr TG
74 E5EERA

RSSI A T i &) PAN211x O Fr K e N\ i O 820 (5 5 Dh 3¢, w] DL i 52 HY
PKT_RSSI_L fPKT_RSSI_H ZFfFas K it B IS 5 9mE .

75 EESHRERS

LQI (Link Quality Indicator) ] ¥ PPl Lk M5 HEHE M5 5 T &, "EIH 7hit MI{ERAN, &
ANEHE 0~127, LQIEM/NRIRE SHEE U ERAr, T LU I Al B A SR 1745 500
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PANCHIP PAN211x &% 2.4GHz WK RS H
8  fRENIEH|HY

PAN211x > 4F [B 58 A4 AT A% A P Ffoid 43 i 5, 25 T DL B iy pjod A3 it =G,
PAN211x AJ LASEZE 22 MpbAiies b (il s ik =, A4 XN297L. PAN1026. Bluetooth-
LE [~ #Emizs t A1 H e 2.4G WSOROE g i) e B 18 By b B 2% B B 3h B
fAHEE . ERT . BN NEEE B EASEDIRE, O IMREdE RS T, RIAT A A
ACK 1 NO_ACK ##fifu, #F 1 3| 64 F iRl BaKEE, H3CH 1 3] 128 741
(P e AIEAE . F4h, PAN21Ix EEERK 1 6 MME(EEE, AlE SR 1:6 A4
S

8.1 B

PAN211x S RFRIMmiZE M)A XN297L A i zh 7). XN297L 1452 iiZh #4 F1 Bluetooth-
LE 4.0 FRA M2 LA b T 3E AL i 25 44

8.1.1 XN297L Bl ig#y

8.1.1.1 A Mg M

WORK_MODE % {7-#% A 0b00<H. ENHANCE #4745 4 0 i, PAN211x #E A\ XN297L
TE 2Rt 25 A AR

Preamble Addr PDU CRC
3FH 2~5 7 0~128 74 0~3 F74
8.1.1.2 M E A M 51y

WORK_MODE {7 #% 5 0000 H. ENHANCE #1725 4 1 i, PAN211x #F A\ XN297L 14
s A i =

1 TX_NOACK #iff-#s N 0 H ARC A4 0 i

« NO_ACK } 0, PAYLOAD K 0~64 i

« NO_ACK A 1i, PAYLOAD N 0~128 Fi

Preamble Addr Length PID NO_ACK PDU CRC
37 2~5 FFi | 7hit 2bit 1bit 0~64/128 ¥ | 0~3 ¥

8.1.2 Bluetooth-LE J #&WigE#y (Bluetooth-LE Beacon)

PAN211x 3Z#F BLE4.O UL ERA) #EAIF4, A CRREEA R, #25)um APP nliE T
Bluetooth-LE f) #& 45 58, SCHLA PAN211x HIEIEAC H, MImMSLHisH il T
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PANCHIP PAN211x &% 2.4GHz e K&
HE N
PAN211x )& Iz o
Preamble Addr Header Length PDU CRC
1575 4 7y 1579 1575 37 7 35

PAN211x &5 ¥, F /A0 [ E X PDU Bhis B o PAN21Lx HHHT, mlalk
BT 3 2 BN SR 19 Bluetooth-LE | 3 B4 .

8.1.3 Bluetooth-LE 5.4 -S2/S8 ¥~ &S & Ui 55 #)

it & v BLE (Bluetooth-LE) #: =, PRI_CI_MODE % {78y 0 5% 1, \H. PRI_TX_FEC
N1 (TX i) 8¢ PRI_RX_FEC A1 (RX i) B, A BLE #{.

T

e PDU 5% Header f1 Payload
e NN TX PAYLOAD LENGTH

o S2#5L S=2, S8 Kzt S=8

e X N Header K&

Preamble | Addr Cl TERM1 PDU CRC TERM?2
. 4 FHY IR \ Y . . ,
10 54 32?;? APy 354 (N+X)*S 4 | 38 57 35/8 4

CRC_SKIP_ADDR #7528k A 0, Uk} CRC 1E AV I & Addr. PDU F1 Header; #
fit  CRC_SKIP_ADDR 7 f7# N1, CRCAEHEE {14 PDU 1 Header.

2 5FH APP AERS, WAIHLE & 179 WHITEN_SKIP_ADDR & 1, X#t WHITEN(H
DLAF A 86 br dE 10 U0 24 %5 A7 &

1) 1E A Ja LAY L 7% Header Al _Payload ,
WHITEN_SKIP_ADDR L &4 0 i, .7 ADDR. Header F Payload.

PAN211x Z 517 5

P45 V1.3
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8.2 MWimERE
8.2.1 RIXWE

RAILFAEALHE 2 = AR ORI s i 2

WAL E ENHANCE 27488 0, W& FEATEARA . AFEsEr, Btk E
REG_TX_CFG_MODE & {7 & e 43 A0 S s Uitz 4 R AR 5

WA BCE LM arfres, WA RN, IHERIRTE O8I EEVH Y RX B
A LA ACK:

1. ENHANCE #Ff7#s AN 1

2. TX_NOACK %%~ 0

3. ARC #ifr#s AN 0
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PANCHIP PAN211x &% 2.4GHz e k> A
8.2.1.1 Yl A A R IXEREE
Bt B %717 7% ENHANCE y 0, 27 f7#% REG_TX_CFG_MODE A 0, ¥4 HE N\ 86, %
Jo e

e A A AR PRSI B A B 8-1 P

> STB3 MODE <

v

Write FIFO

No

Yes

TX Settling

v

Transmit Packet

A

Wait TX_IRQ

v

Clear TX_IRQ

K 8-1 il i R A AR iR
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PANCHIP

8.2.1.2 Yl A 5L R IX TR E

PAN211x &% 2.4GHz LR F

Bt B %717 7% ENHANCE Jy 0, 27f7#% REG_TX_CFG_MODE Ay 1, ¥4 HE \¥idiEs: &k

B

Wl s R AR PRS- 8-2 Fra

4

STB3 MODE

v

Write FIFO

No
Yes

TX Settling

v

Transmit Packet

;

ClearT

X_IRQ

Wait TX_IRQ

e

Write FIFO

v

Clear TX_IRQ

v

Set
TX_FIFO_READY
posedge

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz e k> A
8.2.1.3 W EME A A R IETAEE
fic & 271725 ENHANCE N 1, %7179 REG_TX_CFG_MODE & 0, £k A\ 3 s 2
R IERE

1 5 SRR RS & 8-3 .
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PANCHIP PAN211x &% 2.4GHz It R A
EEE
> STB3 MODE
Write FIFO
No
Clear TX_IRQ Yes
1 TX Settling
STATE_CFG=0x74 ¢
v Transmit Packet
No >
Wait TX_IRQ Ao R
4
» TRX_TRANS_WAIT
RX Settling
> Receive Packet
RX_TIMEOUT_IRQ ACK Received?
> ARD_WAIT > Clear all IRQ
No
ARD Elapsed?
Transmit Packet
TX Settling
Kl 8-3 My Ak
EEE

PAN211x &%/~ i 45 V1.3
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PANCHIP

8.2.2 BWIRE

8.2.2.1 HEEA B BURER

fic & %7 /7 7%% ENHANCE 5 0, & f7#% REG_RX_CFG_MODE &y 0, 8% N\ il Ff 332

A 5o

PAN211x &% 2.4GHz LR F

ol ORI A RS TR E A 8-4 Frs.

STB3 MODE <

STATE_CFG=0x76?

RX Settling

v

Receive Packet

Wait
RX_CRC_ERR_IRQ

CRC iserror?

Wait RX_IRQ

v

Read FIFO

v

Clear all IRQ

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz e k> A
8.2.2.2 HiEMH A E BRI ER

Bt B %717 7% ENHANCE 5y 0, %7177% REG_RX_CFG_MODE N 2, ¥4 HE N\ il ik sk
g S
W SR RS R AR A ) 8-5 Fi

STB3 MODE

A

No

STATE_CFG=0x76?

RX Settling

v

ReceivePacket <

Wait

i ?
RX_CRC_ERR_IRQ CRCiiserror?

Wait RX_IRQ

v

Read FIFO

A

Clear all IRQ

4

K 8-5 il AR AL A

SR 20 5 PR e O R R I A B R MO SO ) 5 7 T B e e 2 e
1] MCU &% IRQ {55, MCU JEE: IRQ J&, FFa N — R #5208 HiE s %
W, B 1728 STATE_CFG it & N 0x74.
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PANCHIP PAN211x &% 2.4GHz e k> A
8.2.2.3 B A A I A E B ORER

Bt B %717 7% ENHANCE 5y 0, %7177% REG_RX_CFG_MODE & 1, ¥4 HE N HEI
T8 AL R 2
B S ) 10 A e SO AR A R B an 1 8-6 Bl o

STB3 MODE <

No

STATE_CFG=0x76?

RX Settling

v

Receive Packet

v

Wait IRQ

RX_TIMEOUT_IRQ

Yes

Read FIFO

v

> Clear all IRQ

8-6 i R ) 308 B B WA A A 1

8.2.2.4 ¥R A B AR E

Bic & 251728 ENHANCE N 1, Zf7#s REG_RX_CFG_MODE Jy 0 5% 1, ¥4 HE AR 5mAY
Pl

BRI, IEEE LT EIT S DPY_EN /788, MiFE TR aKE. mE
AT S DPY_EN 27748, N RX_PAYLOAD LENGTH 2777 %8t B 1K Bk iUk
EAE TP
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PANCHIP PAN211x &%l 2.4GHz Wk H
HE N
> STB3 MODE
No
STATE_CFG=0x76?
Clear RX_IRQ
4 RX Settling
STATE_CFG=0x74 ¢
T Receive Packet
Wait RX_IRQ
y
Yes
Wait No Is a new packet?
RX_PID_ERR_IRQ packet:
Wait RX_IRQ
During
TRX_TRANS_WAIT
"] _TIME, read FIFO &
write FIFO
Y
€S X_PAYLOAD>
LENGTH=0?
TX Settling TX Settling
Transmit ACK T@mmhACK
with Payload
> Wait TX_IRQ
Clear all IRQ
K] 8-7 sfamib PR
HENE
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PANCHIP PAN211x &% 2.4GHz e k> A
8.3 Hahfehmut
8.3.1 H3hELE

PAN211x [ EZhEALTIAE (Auto Retransmit) & a] SE 8 AL L 1) 25 EL 20 Al 5643
2R G PAM211X 78 & S B 6L 5, W R R REAE T8 5 F BT 1)y Wie 21 F2 e i) PAN221x
B 5 AL (ACK) , R ETH PAN221x 7] HZ B3 K IiEZEEA, T8 5.

EEEAUE: T LUEE % E ARC (Automatic Retransmission Count) 277724 K45
E BN E AL RS uE B K E AR S, IR ARIE] ACK, W&ok
MAX_RT H W, %0 345 5o 4 .

EHEhEALIER: @il % E ARD (Automatic Retransmission Delay) 277 as, nlLlig
SE T {0 A% 2 TR (P S IR B ] o bk G SR BT [ (14 152 28 AT DA S bl T sl =P 5 80 2 1
BELAE R

BEEEHE, EREAT RS, KA PAN211X ST ACK A [ i i . n s
ACK ik o, AL RS AN 1k, RBIEE B Bk BT

8.3.2 HIIMNE

PAN211x ) H s W& ThEE (Auto Acknowledgement) 2B (R B R 544 4 ) 25 AL H .
I RE SO VF RO 7E T RN B B B, B 1) R 3% IR [l — M AL (ACKD 5 LA
A BHE R EfRRI . XA E BN, TFEEE R,

E‘Eg‘tl:%){__l::

B AR ACK Bl it i D i 21— MR i, #0icim PAN211x 2 H3hE
I R IE A ACK BEE K ik . X FETC R BRI HIAME R, AT tR 1
EE A5 M 3

AEFEIER ACK &: EREEIL T, ACK BAUAE —MERKIHIME R, &
I DA 5000 o X ROR A W T BAE A8 ACK (RIS, ) 3 Bl [l — L 504
TSR] A

TEERR: HAINE AL S HE BT RE R H L & . R A US| ACK &I,
= Hs R BEAATIRE, BtDiRm TR R EE

RIGEE: HoNE TR AT DAL Z0 5 I BEER, F P Al DURSE B = SRk #e &
G PEC AR B, X T S ZEKR 37 3, R BLS A RE BB Il (5 HE R
ABEIH: T ACK tfE i B sl At A& 8, TR s oun] LLET 4
BAZ O N HIZ AR, 10T 75 AL B S P AR R 407, AT BRI T R ST S T4 -
RmEESE: EY H S MR EE R, T REE L R TR, D
HeE Z R R
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PANCHIP PAN211x &% 2.4GHz e k> A

o fifkBTh: EHETAEEBGE UMM R, L IEEBE AL

o ENEIRIFEE: A TIEE S ARERINE, H 31N E T RERE U5 A R0 E
ek, B OREE (1 T SEAL4

PAN211x ) H M Z D ReiE B 308 BEWR B B, $Em 7 Jo4al s MR A

AR

8.3.3 HIIEEN FE

8.3.3.1 WIRANE WY R FFE

8-8 1 PTX iy 139us 5% 1 kM TX HiEg + JFJE RX HLEK.

PRX 1] 125us B & 1 ¢H] RX K+ JFi5 TX HLE,

A A7%5 TRX_TRANS_WAIT_TIME 7] PARCAE TRX % i) 1], 24 3eiicit el ACK )5
A Z B MCU AR B LR N, AT LAl e E TRXCTRANSCWAIT_TIME Z 4%
a5 K 25 MCU Tl R 55 2 1 AL BRIN ]

TEFAE IR TRX B #8452 TRX_TRANS_ WAIT.TIME & /7 28 31T Il & .

— - :
139+TRX_TRANS_WAIT ACK received
ZTIME (us) IRQ: tx_irg(PID=1)

PTX TX:PID=0 RX

125+TRX_TRANS_WAIT

_TIME(us)
PRX RX ACK:PID=1

Packet received
IRQ: rx_irg(PID=0)

K 8-8 A IEH ORI I
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PANCHIP

8.3.3.2 W sE R Bum E R — R FE
8-9 iR T PRX uiig =2k T 26— RN 7 B, 8-9 1 255us J ARD ZRiAJiC B 2543
18 . 2ms A H REG_RX_TIMEOUT 7347 7 SRIME AL B FISEFFIN ] . PTX RS54z
WKekstTE] 139us BL & 7 oM TX B + JTJ8 RX L% + TRX #4t (ERIAAC 0, A
TRX_TRANS WAIT TIME HAEHREE) -

PAN211x &% 2.4GHz LR F

% 89 ACK received
C2g— ; 255 & 8
5% Timeout [ 00 557 IRQ: tx_irg(PID=1)
2ms
pTX TX:PID=0 RX TX:PID=0 RX Pl
)
PRX RX ACK:PID=1 RX

Packet received
IRQ: rx_irg(PID=0)

Packet received
IRQ: rx_irq(PID=1)

8-9 a5 Ok i e

8.3.3.3 W5E M K iEh £ R ACK I fFHE

Kl 8-10 iR T TX uy £ 2k 7284 ACK I} /77 & . 255us 24y ARD BRIAAC B S 5 18] o
2ms Aff A REG_RX_TIMEOUT & {7 2% BRIMERC & A FFRT ] . PTX ARSI
139us L& TR M TX B + JF /B RX HEE + TRX ¥# (B\E 0, fFH
TRX_TRANS_WAIT TIME i /75l &) .

: ) J55us ACK received
5* Timeout % 5% | IRQ: tx_irq(PID=1)
2ms
|
pTx TX:PID=0 RX TX:PID=0 RX TX:PID=1
PRX  RX ACK:PID=1 RX ACK:PID=1 RX
Packet received ACK PID=1 lost Packet received Packet received
IRQ: rx_irq(PID=0) IRQ: rx_irg(PID=0) IRQ: rx_irq(PID=1)

K 8-10 H§9m Y A ik 2 2k ACK I P&

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz e k> A
8.3.4 HHEA PID 3R

SR R R A AR FE AL PID (BE QAR EAD , SRF B o 1R 2 2 s A2 B L
AL AR EAR A, b2 A A F EEE L, PID B4 SR I an & 8-11 fr
TRe RikuEM FIFO BUE—HHEIEE PID Ehn—. KAEBZHEMLN, TX i KiEH
TX_PID A&3a00, RX ¥[Al ) ACK H ) TX_PID A

PT X D g PR X T fig

HEIPID

X

%

O

K 8-11 PID ‘& peka i &

-l
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PANCHIP PAN211x &% 2.4GHz WK RS H
8.4 ZiBEHEW

ZiEEE IR —FE RX B EHMIIRE, ©aF 6 NEA Wb T B E
H. BHEEELYHE RF EEF R —NEHEEE. SN EIEE PAN211X FHA M
SR EHE (R E M RE)

K 8-12 ZimiE R A

PAN211x BC BN RX MU, A DAE— MBS N HBOR B 6 /NN R 30 & 18 1 4
5, WK 8-12 7. BN BB A A HRr ik, FFrT LTSI E . 2
A6 ML E Y TX K] PAN21Ix 55— ECE Y RX ) PAN211x #EATHEAE . P
A B YR E R 2 R R R, BRI R ReE — MR E I E RO A e SR
T AR S AR I RN e AR R

DA 52 BN BT A B i TE A H -

o A

o IEIRAIEI

o HE[EME

o HdEEE

e CRC Jg /2t

o RX Mg sE
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PANCHIP PAN211x &% 2.4GHz e k> A

ZBEHITh AL BT % B RXPIPE_CFG #iff s Kflife, Lilumi )G, Jodnts
A7 RX_SYNC_ADDR 1] 3 2 2 5 85 L il 1 5, Gn S 75 2 [m] B 50000 0. 45 R 2% i »
T 5 BT LI IE 5 5 3 ACK_PIPE 1, 2 J5FEl ACK HIRHE, AKikHiikss B 3T 214%
W FriE TE 5 Hh ik

JHIE 0 Hhbk [y 5 ANFTERRIED, JEAE 1-5 pUibb IR =R 4 2, BT R e R .
H pipe[pipe_num]_addr[addr_num]# /%5 pipe_num i3 i MK R & 45 addr_num
45, filtn: pipe0_addr3 FoRA 0 MEMELAE 3 AN TA . WFR 8-1 R At

9% 7
* 8-1 ZidiEHOhILR

Sehritbk addr4 addr3 addr2 addrl zw
JHIE 0 pipe0_addr4 pipe0_addr3 pipe0_addr2 pipe0.addrl pipe0_addr0
AIE 1 pipel_addrO
JHiE 2 pipe2_addr0
HiE 3 pipel_addr4 pipel_addr3 pipel_addr2 pipel addrl pipe3_addr0
JBIE 4 pipe4_addr0
IHIE 5 pipe5_addr0

85 TIRIHEE

K JBE 3T R 4% B 5o S 1 S5 e DAL L (s L o K S D 3 s ) MR

Ko, $RE T Y4 B AR 2R T 1 45 B S I S PR SR 0 5, BB TSRS I 2 A

KPR IE Th e gt A fE Tl TTCAR RS T W & fE 224y TTHE. B AIIREE T HHTE (S,
8.5.1 H4ETyE

A L ig e — A e v L], B4R BRIk (RT3, LoV
B A4 BRI A A e, AT R R A ) 2 e AT ] SE A

Whitened

<
<

1 Bytes Preamble H 4 Bytes Addr 2 Bytes Header ‘ 6 Bytes AdvA H 0~31 Bytes AdvD ‘ CRC24

A 4

No Whitened CRC

8-13 Bluetooth-LE | #&Mi%h 14 &

Kl 8-13 ' 6 Bytes ] AdvA FI IEN A& ki E £ A g, vl % 77 4
WL_MATCH_MODE i%$¢ 0~6 Bytes LT .

PAN211x F51 7= it B 45 V1.3 Page 39 of 63



e

PANCHIP PAN211x &% 2.4GHz e k> A

i fi#s PLD_START_BYTE I THACE A& B IEMARM TN, EIGA BN AdvA FE
FFas, 57474 WL_MATCH_MODE A1 WL_ADVA —j&fdi [, ENE4L HiEEih v N o
i, XN AdvA 55 1 AT .

s WL_MATCH_MODE M T-RCE F 4 B JERi=, FoE vimA:

(1) 000: ANiddE, 49 bk,

(2) 001: HFVLE = WL_ADVA[47:40]8) Eik;

(3) 010: HFHFILE = WL_ADVA[47:32]8) Eik;

(4) 011: HFILE | WL_ADVA[47:24]8) E3k;

(5) 100: HFHILE = WL_ADVA[47:16]H) Eik;

(6) 101: RFHFIULAL_E WL_ADVA[47:8]8)_E4K;

(7) 110: FTFE WL ADVA[47 0] 4= #BUL AL EY FH s

(8) 111: [ 000, ASidiE4=# L4k,

944 B8 ] PO (1) Ox34~0X2F 2317 s K% E, Flan4s:

*  WL_ADVA[7:0] (ZF1E#% 0x2F) jaWLo

e WL_ADVAJ15:8] (7 f7#% 0x30) A WL1

e WL_ADVAJ[23:16] (% f7#% 0x31) A WL2

e WL_ADVA[31:24] (Z747%% 0x32) A WL3

e WL_ADVA[39:32] (% {#4s 0x33) A WL4

e WL_ADVA[47:40] (%547 %% 0x34) A WL5

W~ K 8-14 s, PLD_START._BYTE Zif7#5 4 1, £/~ WL_ADVA 5 PAYLOAD i
1T ANER 2 A byte FRERIEAT HEH . WL_MATCH_MODE=6, 1% R Eh# WLO~WL5
3 6 /> bytes.

8-14 4 25531 T THEBH WILO ~ WL5 52 i 304 0 P9 28 O X B JE % &R
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PAN211x &% 2.4GHz LR F

Whitened
1 Bytes Preamble H 4 Bytes Addr 2 Bytes Header ‘ 6 Bytes AdvA H 0~31 Bytes AdvD CRC24
No Whitened o CRC S

< P >

DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 D36
PLD_START _BYTE =0
WL_MATCH_MODE =6 WLO | WL1 | WL2 | WL3| WL4 | WL5

DO | D1 | D2 | D3 | D4 | D5, |<D6 | D7 D36
PLD_START BYTE=1
WL_MATCH_MODE =6 WLO | WL1 [ WL2 | WL3 [ WL4 | " WL5

DO |@wD1 | D2 | D3 ( D4 | D5 | D6 | D7 D36
PLD_START BYTE=1 v
WL_MATCH_MODE =5 WLO | WL1 | WL2| WL3 | WL4 [ WL5

DO| D1 | D2 | D3 | D4 | D5 | D6 | D7 D36
PLD_START BYTE =1
WL_MATCH_MODE =4

- - WLO [ WL1 [ WL2 | WL3 | WL4 | WL5

PAN211x &%/~ i 45 V1.3
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PANCHIP PAN211x &% 2.4GHz e k> A
8.5.2 KEILE

K e R AR AR SCIE T | R A A, AR 8 s 0 10 4 2o B T o g 2 15 AL i
A o 1% Pt 7 0T DU 08k S A BN A TIOAE FE e (., AN 92D T 3k s
(RIAR TR, e B 2% 110 i 7 3 2 R B YR FH 250

PAN211x F- B i i R0 0 35 1 -

PAN211x UK EIZHE A AdvA(6 F747)FA s (& CRC)KEEZ A2y PL_LEN
(Payload Length) -

Whitened
< g
1 Bytes Preamble H 4 Bytes Addr 2 Bytes Header ‘ 6 Bytes AdvA H 0~31 Bytes AdvD ‘ FCRC24
|
No Whitened | CRC

< — : —>
IR FRKE—
| |
| |

K 8-15 KR JEMIIR &

KR i e 464 AT ik BLELENCMATCH_MODE 7717 2% K it & -
e BLELEN_MATCH_MODE = 0b°00 : & K & it e 1y e
* BLELEN_MATCH_MODE = 0b’0%.. Y% PL_LEN % RXPLLEN_CFG A4 %%E

FEEAE TR T R AL
* BLELEN_MATCH_MODE = 0b’10 : Y% PL_LEN X7 RXPLLEN_CFG A4 4%
FEEE R W kAL
e BLELEN_MATCH_MODE = 0b’11 : Y| PL_LEN /T RXPLLEN_CFG A4 2%k
FEEE R W L
8.6 ¥ HTIEe

PAN211x 7 F Bluetooth-LE5.4 Hpis[¥] S2. S8 ¥ #ife =, & HCMits =5 7l LA 5 BLE 4%
RATIE(E . ATNEE X GELE Bluetooth-LE 5.4 -S2/S8 4™ J& )™ #& B i &5 44 Fh i F .
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PANCHIP PAN211x &% 2.4GHz e k> A
|

9

9.1

om0

PAN211x &5 F S Fridt =28 SPI 8¢ 12C X 2i A7 s AR FIFO #HATEES o BRAIBL T,
12C JB{E A =28 SPI S RAL T 5 ADIRAS . B R =28 SPI iR, 75 i@ i id
B2 /7% REG_SPI3_REN & 1 kE0E.

-G

PAN211x i 5 R H S — 1 dnkg =L, Bk T

o HFEAIEHEA

[FAF 2 bk 9] + [BE 7 ]

o ZENIEHKA

[EFFF AR bb 7] + (R 10 + R 20 + .. + BTN

BRI RN R AR

Huht-75 (8Bits) I £ (8Bits)

Hik (7Bits) i M EE

A6

a5 [a4 |Aa3 |A2 |Aa1 |a0 |wWR |D7 [D6 |D5 |p4 |p3 |p2 |p1 |Do

9.2

U T
Bit[7:1]: BFf7asHhht
Bit0: W/R
[0]: Host A\ PAN211x H52H $ i
[1]: Host [A] PAN211x &5 N\ ¥
HIEFT:
Bit[7:0]: SP1 5 AL BLHU H 4

=& SPI

PAN211x ERINSCRE =28 SPI 5. 7 3 H =2k SPI i, 157 F G R E 7 as
REG_SPI3_REN N 1, ¥k =%k SPI 1)kt

= 2§ SPI {5 545!

* CSN: SPI jikfE5, fKHETHK

e SCK: SPIH#{E%5, NN KR, 7E_ LT e

* DATA: SPI H#isN/tfE s
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90.2.1 =% SPI BrF

SPI S FIR:

CSN | ; 5 [

DATA X6 X(a5 X[ a4 X 43 X A2 XL X A0 X W=1X D7 X Dw6 X Dw5 X Dwa X_Dw3) Dw2 X Dwl X DwoX

IC will latch address bit IC will latch data bit
atrising edgeof SCK atrising edgeof SCK

K 9-1 =2k SPI 57

0.2.2 =%k SPI &R

SPI 1ZH U .

csN L _ [

DATA X 46 X A5 X A4 X A3 X A2 X A1l X AO-XR=0X D£7XDr6 X Dr5 X Dr4 X Dr3X Dr2 X Drl X DrOX

IC wi}l ]atch address bit IC will control DATA IC will latch data bit
atrising edge of SCK atfalling edge of SCK atrising edge of SCK

9-2 =4k SPI i 7

Y. o

JE R
- 73 ZESPI pEEEERTNPAN2ILX /] DATA 77 SCK 1558 > FIEIHI 22 1 A L& H K da tHIR S,
HOST 2207 SCKALT 2 B8 1 /EZ Hi 15 DATA i F 5mA , BW A BE2 5] 2 i1 - 28,
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PANCHIP PAN211x &% 2.4GHz e k> A
923 =%k SPI B FER

|<. Tcwh _>|

TN > /N

-«/C 1 e h>|<'T01>| Tcch
sCK _:F—\_/?% /

DATA

9-3 —#k SPI i/ BRIE]
N SPI I P ESRZ H M ROK 10pF S 8vF Al

Symbol Parameters Min Max Unit
Tdc Data Setup Time 2 - ns
Tdh Data Hold Time 2 - ns
Tcsd CSN to Data Valid - 42 ns
Tcd SCK to Data Valid - 58 ns
Tcl SCK Low Time 40 - ns
Tch SCK High Time 40 - ns
Fsck SCK Frequency - 8 MHz
Tr, T SCK Rising/Falling Time - 100 ns
Tce CSN to SCK-Setup Time 2 - ns
Tcch SCK to CSN Hold Time 2 - ns
Tcwh CSN Invalid Time 50 - ns
9.3 12C

PAN211x BRIASCHF 12C {5, H 12C {5 SCL #1 SDA ZralE A SPI #] SCK #l
DATA 5.
PAN211x [ 12C &4£k{55 (40 START. RESTART. ACK. NACK. STOP %) 524
FFEhniE 12C RN T, $&IIEHM 12C 7RI AT I R4
WAy 0x71, HbhEAZ5E Ry 7 bits.
TE R
- [/ 12C 1T, FHREHLF CSN 15542 E A 55 (PAN211x A5 X CSN G/ BIFEA 4 fH ) .
- JEA12C If, ZEFK Host 45 CSN 15 547 8526 A Af i iE 4
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PANCHIP PAN211x &% 2.4GHz e k> A
9.3.1 12C BN

12C 57l 9-4:

S | Dev Addr[6:0] | O | A [ Reg Addr[6:0] | O | A | DATA[7:0] | A| P

| Leew. 12 Stop
: — Data From Host
S Reg Write Cmd(0)
........... Reg Address(7Bits)
— ACK From PAN211x(SDA LOW)

e 12C Write Cmd (0)
_ t----- PAN211x 12C Address (0b1110001)
foreen |2C Start Condition

From host to PAN211x From PAN211x to host

9-4 12C 5 i}
9.3.2 12C & FE

12C it P an i 9-5:

S | Dev Addr[6:0] [ O | A [ Reg Addr[6:0] | 1 | A"| RS | Dev Addr[6:0] | 1 | A | DATA[7:0] [ N | P

i L ]2CStop
‘ feeeees 12C Nack
teeeees Data From PAN211x

; H— 12C Read Cmd (1)
et I2C Repeat Start

SRR — Reg Read Cmd (1)
Bererenoennsenas Reg Address(7Bits)

' feceeeceeeceeeas ACK From PAN211x(SDA LOW)
foreceecneeeas 12C Write Cmd(0)

=----- PAN211x 12C Address (0b1110001)
----- |2C Start Condition

From host to PAN211x From PAN211x to host

9-5 12C i}
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PANCHIP PAN211x &% 2.4GHz e k> A
9.4 FIFO

IEH AR, PAN21LX J2A4EF A 64 451 RAM, RI5 318 128 775, fEIGRE R,
128 FAIHE 5 BURIE TN A FIFO, UK IAN FIFO £ 7 64 71 ; AR @R T,
R EOR BIAEE, AR R FIFO &R SCRF 128 745, MU{E AT 64 75
AR, £S5 N FIFO sRWEdRmT, WAK A4 FIFO_128_ EN &N 1.
FIFO X REAFfE AR A E IR B HE R . Wi FIFO Hiffa — MR, 5N
AR RIS e e, ST — RO E S . £ STB3 fa)a i) TAERE A,
FIFO MiS#HA/ErTH MAC. SPI B 12C 5. FIFO HJsLEHiblA 0x01, it SPI
8¢ 12C 0] DA Z bk AT 44

9.5 IRQ Hlr

PAN211x i LR 1 AN 10 51 IRQ,. g | IER U IS Fa 1 2%,
A IRQ_HIGH_EN 754745 c B v 51 H P 2% o Ry T 8t A 57 i 25 A7 2% B i Ed T
TF, 4ERF N AT DU I 25 ) IR 2 a7 A7 A% 1077 U PAN21LX 2417 Y B 44
PAN211x HL4 8 Firpirsiff, i hk.

o R AR RS R ik
TX_IRQ_MASK TX_IRQ R 58 s &
TX_MAX_RT_IRQ_MASK TX_MAX.RT_IRQ H 2h FEAL 38 IRQ
RX_ADDR_ERR_MASK RX_ADDR_ERR_IRQ FEC A5 x0F Helft hik DT R4 i
RX_CRC_ERR_IRQ_MASK RX_CRC ERR_IRQ RX ¥l CRC ERROR I} i &
RX_LENGTH_ERR_IRQ MASK RX_LENGTH_ERR_IRQ N ORS TS
RX_PID_ERR_IRQ_MASK RX_PID_ERR_IRQ RX FE S 381 72 4 AH 7] A0 ) i vy
RX_TIMEOUT_IRQ MASK RX_TIMEOUT_IRQ RX 7E ¥ € I ] 4 A B bkl DT FE
RX_IRQ_MASK RX_IRQ Pl s — A ER R S B
VR

FlE PANDLLX Y5 T 50 B 51 0, DA 77 DU \OMUX B 42 1 50300 51 G 7
T WL I T
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PANCHIP PAN211x &% 2.4GHz e k> A
9.6 IOMUX

96.1 DATA5IRQEH

DATA 5 Ml IRQ 73t & HIHI 751%:

o JAM =2k SPI A FLE % A7%% REG_SPI3_REN A 1

o JAH DATA 5| ZEFHIhEE: FLE % A74% IRQ_DATA_MUX _EN & 1

23t Ll FECE PR, DATA 5II7E SPI a4 S NI & H N IRQ HIlT T fE, IKHE-FHRL.

CSN
SCK 4 A
I:E'IAI;—QA) SR Clear IRQ Y IRQHIGH

9-8 =%k SPI DATA & IRQ I

96.2 SDA5IRQEH

SDA A H IRQ 43y & 1%

o AR =2k SPI AR MOE % A7%% REG_SPI3_REN A0

o A 12C B£R: F CSN 5| iz 25 s AP

e JiH SDA 5l iH s I RE . T E %748 IRQ_I2C_MUX_EN A 1

2t bl FACE P, SDA G| JHITE 12C B2 W E N IRQ HIiThEE, MK FH L.
ViR SDANG S B H T R IIRE J7 B I S RET A AR \2C W17 T Host 77 ZE/HH 1ML

CSN
IRQ
scL Dsigigigigigisinlsisinisinsinin i s
SDA
(IRQ) S Clear [RQ ) IRQ HiGH

9-9 12C SDA HH IRQ i ¥
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PAN

[

)
CHIP

10 &%

H P arLaETE SPII2C X aifras it AT/ S84, & A A L#E PAGEO (F
FTHi5 N PO W

PAN211x &% 2.4GHz LR F

Hhhtk Fed BIT |BRIME | 5 | ¥
PO | 0x00 | PAGE_CFG 0x00 SE R TR
RESERVED 71 |0 WI/R | Reserved, k5 A
0: J%&+¥ Page0
PAGE_SEL 0 |0 WI/R | 1: i%#% Pagel '(ZE1L[% SDK LAAMH:
1E)
PO | 0x01 | TRX_FIFO 0x00
FIFO Read/Write Acess Point 7:0 | 0x00 W/R | FIFO 1£/5 ik
PO | 0x02 | STATE_CFG 0x00 R T2
AL R N, A 0
TX_FIFO_READY T° WIRT S 4 it A8 FIFO s 4008 0
0: RBP4 e He A
EN_LS_3v 5 |0 WIRT . s13em i s s
REX AL
POR_RSTL 5 0 W/R | 0: &AL
1: A8
0: {RIEZF7aslbie, HdEEkR
1: R AFARAE e, B IR kR
156_T0_0 4 0 WIR 7E: 7F Deepsleep #i:0 FECE N 0;
e N RE A 1.
RESERVED 3 |0 W/R
0: Deepsleep iz,
1: Sleep 38
2: STB1 &= (LDO L.1F)
OPERATE_MODE 20 |0 W/R | 3: STB2 £iz(0SC T.1F)
4. STB3 i (0SC i)
5: TX fH{
6: RX Hizk
PO | 0x03 | SYS CFG 0x02 RAEHFHR
RESERVED 73 |0 WI/R | 25 1L #E1E
0: DATA 5 IRQ A& H
IRQ_DATA_MUX_EN 2 |0 wir | L Si' Bl DATA G IRQ %Hﬂig
. 7¥: IRQ_DATA MUX_EN %41
i, 12C M2 T01 18
R X B R E AL
SOFT_RSTL 1 1 WIR | 0: B2
1: AEAHCFEG)ZHE
RESERVED 0 |0 W/R
PO | 0x04 | SPI_CFG 0x73 SP1 S LRFC B e
REG_SPI3_REN 7 0 WIR | B4k Ard
HENE

PAN211x &%/~ i 45 V1.3
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)

PANCHIP

PAN211x &% 2.4GHz LR F

0: ZAH =%k SPI it
1: B =%k SPI ARt

REG_DATA_PUEN

WIR

DATA 5| il I 7 fi P A B

0: 2%/ DATA i

1: JEF DATA L HLFH

7¥: 7E REG_IN_PAD_MODE %17 %%
Bt 0 B A= 3%

REG_CSN_PUEN

WIR

CSN 5| b F7 ra pHAE g

0: Z%F CSN i

1: JA ) CSN i HifH

7¥: £ REG_IN_PAD_MODE % {7 %%
fic 0 i 2E 2%

REG_SCK_PUEN

W/R

SCK 5| Ji bz s R AE e

0: ZEM] SCK .b4ir HiBH

1: JEH/SCK 4 f

s #F REGLIN_PAD_MODE %17 8%
ficd O B A= 58

REG_IN_PAD_MODE

WIR

CSK. CSN il DATA L HiHEFHALE /5
iy
0: 1B, WIS & 5] i
58]
1: f#ifE CSK. CSN fI DATA FHi
53]

RESERVED

2:0

011

W/R

BRI 011, #EIL4R1E

PO

0x06

12C_CFG

0x05

12C BB HFF5%

RESERVED

74

0000

IRQ_I2C_MUX_EN

0: IRQ 5 12C () SDA A& H

1: IRQ 5 12C 1t SDA 4 5 H

VE:

& SDA i Wi thfe S5, 12C BZRTE
TN H SDA NKHL TR, HafH
Wk A

RESERVED

2.0

101

PO

0x07

WMODE_CFG0

0x49

TR E F 4 0

CRC_MODE

7:6

01

W/R

00: CRC DISABLE
01: CRC-1BYTE
10: CRC-2BYTE
11. CRC-3BYTE

WORK_MODE

54

00

W/R

T AR %
00: XN297L #=
11: BLE it

WHITEN_ENABLE

W/R

FILZhRE 2 5 1t g
0: K
1: ffifE

CRC_SKIP_ADDR

WIR

CRC & 15 Bk id bk %
0: CRC ABbid i
1: CRC ki sk
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TX_NOACK

WIR

1. oA TX_NOACK A 1
0: MR~ TX_NOACK iy 0
TE:

B E] TX_NOACK Jy 11, A
A& ACK #iEfl; WE TX_NOACK
0K, NFRERE ACK HiEfl,

ENDIAN

WIR

0: /N bb4F R, BLE Bzl N
1. Kumtb#rR, XN297L #i= N £

PO

0x08

WMODE_CFG1

0x83

THEEARE A4 1

RX_GOON

W/R

HIH CRC H515% . RX K AR, Hidk
RIS RF 2 R M URES .

0: HIASIRETIBH RX

1: B R ARE PRI

PRI_EXIT_RX

W/R

BAPR LA L I, SRR B ERCIR

==

FIFO_128 EN

W/R

0: A TEH 64 191 FIFO

1: BoNr{EH 128 7451 FIFO

VE: XN297L i@ F1 BLE #X
T KU E 1 BeRAEUR, K
A7 E 0.

DPY_EN

W/R

aRE AR R . BB X bit T LAREF
H AW KR, N0 EERY
vty e B B KK B

RX_PAYLOAD LENGTH.

7 XN297L @A T 2B AT .

ENHANCE

W/R

0: Ji FHI - it R itk 5
1: JAshHE 5 A ik 2

RESERVED

W/R

WAHCE Y 0

ADDR_BYTE_LENGTH

1:0

11

W/R

Hiuhik w8 B v

00: 2 715

01: 3%y

10: 4 775

11: 559

VESFIN 1B S Wz 1002 ) - A N o R 2
DU PG 7 bk o

PO

0x09

RXPLLEN_CFG

0x00

BRKERLE FFH

RX_PAYLOAD_LENGTH

7:0

0x00

W/R

Bl PAYLOAD K (S E

PO

0x0A

TXPLLEN_CFG

0x00

REREREFHS

TX_PAYLOAD_LENGTH

7:0

0x00

W/R

I 5t PAYLOAD K15 &

PO

0x0B

RFIRQ_CFG

0x00

o W B B 77 A

TX_IRQ_MSK

W/R

L: BT IRQ A i i 5 AL
: R IRQ A ZH IS B

TX_MAX_RT_IRQ_MSK

W/R

: SPHTIRQ A IZ T E B

RX_ADDR_ERR_MSK

WIR

;SR IRQ AL HINE A
: BRI IRQ AT i 5

RX_CRC_ERR_IRQ_MSK

WIR

0

1

0: KW IRQ H i s 2
1

0

1

: S IRQ B IZ T i E B
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PANCHIP PAN211x &% 2.4GHz WK RS H
HE N
0: Sl IRQ iz s 2
1: @ IRQ %A 1%+ hifs &
RX_LEN_ERR_IRQ_MSK 3 0 W/R 0: I IRO 41 1% (2 1
1: Ml IRQ A iz ks 2
RX_PID_ERR_IRQ_MSK 2 0 W/R 0. I IRO 4 %P (2 1
1: MRl IRQ A iz s 2
RX_TIMEOUT_IRQ_MSK 1 0 W/R 0: Pl IRO 45 1% P (2 H
1: Sl IRQ WA % 5 &
RX_IRQ_MSK 0 0 WIR 0: & rpibr IRQ A izt Wi fE &
PO | OXOC | PID_CFG 0x00 PID #iRFRCE H 3
0: ZEHF3) PID Tk
PID_MANUAL_EN 7 0 W/R L. B2 PID Tk
ACC ADDR G4 1 TR B (A
0: SE4:ULAL
ADDR_ERR_THR 6:4 |0 W/R | 1: RR¥FLA bit [ b 57
7: 7 bit Bk R
{%4F PID_MANUAL_EN=1 424,
RX_PID_MANUAL 32 |0 WIR | RX S 75 B0 B0 BT F3h it B 1
RX_PID ff
TX_PID_MANUAL 1:04. 0 WI/R | {7 PID_MANUAL_EN=1 i} 4%
PO | 0XOD | TRXTWTL_CFG 0x00 BRI SR R B e
BRSO V)46 2 8] S 3R B ] [
ik 8 frit#ds, Hhr: Wb,
T
1. 384 5 R 2% i PR R 16 H AT [ 1)
TRX_TRANS_WAIT_TIME[7:0] 7:0 |0 WI/R | ZERS I [A]3E H #& E N 0.
2 38 R B R U Ik 2 TR) 1) A
AR B () SRR A 13 B B s K FE AT ACK
B A R PLE 5 2L A0 FH I B 40 o
(LRG0 8 T B AR B [ R
PO | OXOE | TRXTWTH_CFG 0x00 BRI Bt (] e B B A7 a8
RESERVED 7 0 W/R
TRX_TRANS_WAIT_TIME[14:8] |6:0 |0 W/R B PRI AR R
[EREVAIE C
PO | OXOF | PIPEO_RXADDRO_CFG 0xCC Pipe0 RX Address0 fit B & 77 2%
RX_ADDR[7:0] 7:0 |0xCC |WIR
PO | 0x10 | PIPEO_RXADDR1_CFG 0xCC Pipe0 RX Addressl Fit B & 7%
RX_ADDR[15:8] 7:0 |0xCC |WIR
PO | 0x11 | PIPEO_RXADDR2_CFG 0xCC Pipe0 RX Address2 Fit B & 7%
RX_ADDR[23:16] 7:0 |[OxCC |WIR
PO [ 0x12 | PIPEO_RXADDR3 CFG 0xCC Pipe0 RX Address3 fit B & 77 2%
RX_ADDR[31:14] 7:0 |0xCC |WIR
PO | 0x13 | PIPEO_RXADDR4 _CFG 0xCC Pipe0 RX Address4 Fit B & 7%
RX_ADDR[39:32] 7:0 |0xCC |WIR
PO | 0x14 | TXADDRO CFG 0xCC TX Address0 Fit B & 77 5%
TX_ADDR[7:0] 7:0 |0xCC |WIR
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HE N
PO | 0x15 | TXADDR1_CFG 0xCC TX Addressl fit & & /748
TX_ADDR[15:8] 7:0 |0xCC |WIR
PO | 0x16 | TXADDR2_CFG 0xCC TX Address2 fit. & & 7788
TX_ADDR[23:16] 7:0 |0xCC |WIR
PO | 0x17 | TXADDR3_CFG 0xCC TX Address3 Fit & & 1755
TX_ADDR[31:24] 7:0 |0xCC |WIR
PO | 0x18 | TXADDR4_CFG 0xCC TX Address4 it B 817 5%
TX_ADDR[39:32] 7:0 |0xCC |WIR
PO | 0x19 | PKT_EXT_CFG 0x00 ¥Eay BREFAS
P T BB D RE T R
W_RX_MAX_CTRL_EN 7 0 W/R | 1: $T7F
0: KM
HEADER F1 LENGTH fic &
HDR_LEN_EXIST 6 0 W/R | 0: Z5F] HEADER #1 LENGTH T
1: Ji i HEADER il LENGTH 7Bt
4 HDR_LEN_EXIST ~ 1 HHAERL,
00: J& HEADER Al LENGTH 7B
01: JiH LENGTH HE bt 5 56—
A1, #%H HEADER
10: . 5 LENGTH H Wbt 5 im s —
HDR_LEN_NUMB 5:4. |00 W/R N4 HEADER oMbl 5 46
— AT
11: J5H LENGTH H oAbt 5 sh =
A4, HEADER Ayl J T iif
P
0: 2% TX ¥ ¥izhee
PRI_TX_FEC 3 0 W/R L BT TX S b
0: Z2f] RX ¥ 4ih &
PRI_RX_FEC 2 0 W/R L R RX i
I A ik
00: S8
PRI_CI.MODE 1:0 |00 W/R oL So
Ix: 1%%
PO | OX1A | WHITEN_CFG OX7F HiLEE B 728
FAE A 75 b i ik -
WHITEN_SKIP_ADDR 7 0 W/R | 0: FbA Bk Hihk
1: Ak sk
WHITEN_SEED 6:0 | OX7F W/R | ELAIEH1E
PO | 0x1B | TXHDRO_CFG 0x00 Ri% HEADERO it B & 7758
HDR_LEN_EXIST=1, H
TX_HEADERO 70 0x00  {WIR | oe ENDNUMB 9 10 8% 11 4 2%
PO | 0x1C | TXHDR1_CFG 0x00 Ri% HEADER1 it B & 7758
HDR_LEN_EXIST=1, H
TX_HEADER1 7:0 | 0x00 W/R HDR_ LEN_ NUMB 3% 11 4
PO | 0x1D | TXRAMADDR_CFG 0x00 TX FIFO #iEHi AL B & 77 i
TX_RAM_START ADDR 7:0 | 0x00 W/R | TX ujii I\ FIFO HUE [k 4 kit
PO | 0XIE | RXRAMADDR_CFG 0x00 RX FIFO #Eif it & %77 2%
HENE
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PANCHIP PAN211x &% 2.4GHz WK RS H
HE N
RX_RAM_START_ADDR 7:0 | 0x00 W/R | RX 3 [i] FIFO "5 {f f ik af bk
PO | 0XIF | RXPIPE_CFG 0x01 ZIEEMRTES
RESERVED 76 |0 WI/R | 25 1 #4E
PIPE5_EN 5 0 WIR | Zi@iEH BT pipes fiife
PIPE4_EN 4 0 W/R | ZiliEH U piped f#5E
PIPE3_EN 3 0 WIR | ZidiEH BT pipe3 i
PIPE2_EN 2 0 W/R | ZisiEH s pipe2 f#5E
PIPE1_EN 1 0 WIR | ZidiEH BT pipel fiife
PIPEO_EN 0 1 W/R | ZisiEHIUE R pipe0 f#5E
PO [ 0x20 | PIPE1_RXADDRO_CFG 0xCC Pipel RX Address0 it & & 77 5%
PIPE1_ADDR[7:0] 7:0 |0XCC | W/R | ZidiEH 0T pipel 1K 8 fir
PO [ 0x21 | PIPE1_RXADDRI_CFG 0xCC Pipel RX Addressl it B & 77 5%
PIPE1_ADDR [15:8] 7:0 |OXCC | WIR | pipel~pipe5 Hehtf[15:8]h%
PO | 0x22 | PIPE1_RXADDR2_CFG 0xCC Pipel RX Address2 Bt % 77 5%
PIPE1_ADDR [23:16] 7:0 | OxCC WI/R | pipel~pipe5 Huhikf[23:16]47
PO | 0x23 | PIPE1_RXADDR3_CFG 0xCC Pipel RX Address3 it B % /7 5%
PIPE1_ADDR [31:24] 7:0 |OXCC | W/R | pipel~pipe5 it [[31:24]HL
PO | 0x24 | PIPE1_ RXADDR4 CFG 0xCC Pipel RX Address4 it B 25 /7 5%
PIPE1_ADDR [39:32] 7:0 |O0XCC | W/R | pipel~pipe5 Hbi:[1][39:32]HL
PO | 0x25 | PIPE2_ RXADDRO CFG 0xCC Pipe2 RX Address0 fit B 27 /7 5%
PIPE2_ADDR [7:0] 7:0° | OxCC_ | WIR | Z@iEE 0T pipe2 ik 8 fif
PO | 0x26 | PIPE3_RXADDRO_CFG 0xCC Pipe3 RX Address0 Fit B & 77 5%
PIPE3_ADDR [7:0] 7:0/|0xCC. | W/R | Zi@iEH 0T pipe3 ik 8 £
PO | 0x27 | PIPE4A_RXADDRO_CFG 0xCC Pipe4 RX Address0 Fit B %77 5%
PIPE4_ADDR [7:0] 7.0 |OxCC | W/R | ZiliEE i piped 1 8 fi7
PO | 0x28 | PIPE5_RXADDRO_CFG 0xCC Pipe5 RX Address0 Fit B %77 2%
PIPE5_ADDR [7:0] 7:0 1| 0XCC | W/R | Zi@iEH 0T pipe5 ik 8 £
PO | 0x29 | TXAUTO CFG 0x03 H3Emi B FFe
H 2% 0 4 i
0000: 25018
_ 0001: 50018
ARD 7:4 | 0000 W/R 0010 75015
1111: 400016
H ah i o B
0000: A7 ACK [#)id {5 A5 5%
0001~1111: ## ACK [ M5
0001: AMt/EH0 ACK, AL
ARC 3:0 |0011 W/R | 0002: Kif/EH: ACK, mEZHL 1
"
1111: REE#HIL ACK, HZE%
14 %
PO | 0X2A | TRXMODE_CFG 0x01 WREARE FHAE
0: FYCRIERK
REG_TX_CFG_MODE 7 0 W/R NPT
REG_RX_CFG_MODE 6:5 |0 WI/R | it iy
HENE
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0: FLIKILIR

1: A7 0 RO

2: B

T

FEBER RN, B2 0, RFCIRES
MUFEW S K 2 18] B 3 e B 31 Host =
B

PRE_2BYTE_MODE

WIR

297L #EUAE 2Mbps HH R
PREAMBLE Ifjfi:

1: 297L #i:X /) PREAMBLE &
i, A E 2M AR R R &

0: 297L #izf) PREAMBLE R % 1 il

W_PRE_SYNC_12B_EN

W/R

12bit presync {#ifg

1: 34 12bit PLEE.Eaies ™= AR il
WiES

02 KM IEThfE

W_PRE_SYNC_8B_EN

W/R

8bit presync {fifiE
1: HihEA 8bit ULAC b2 = A Tl
Bles

0: RMHILIhREE

W_PRE_SYNC_4B_EN

WI/R

4bit presync f#fit

1: HihbA 4bit DLEC bAoA TR
2R

0: XMILIIRE

W_PRE_SYNC_EN

W/R

Presync it ffifg. Wik
W_PRE_SYNC_EN I 1 ifij
W_PRE_SYNC_12B_EN.
W_PRE_SYNC_8B_EN.
W_PRE_SYNC_4B_EN #Bf¢ 0, Hihl
A 16bit ILRC E 2= A TR B 5
HAEH bk 52 4 VUHE 2 /T, $RATHL
R —MTRICECE S, PR A kBt
& AGC, By I-7E HihkFf Br AGC ik
EIP

PO

0x2B

RXTIMEOUTL_CFG

0xDO0

BRI E A

REG_RX_TIMEOUT[7:0]

0x0D

W/R

BRWGEN BB, K8 fir, Bfr: A,

PO

0x2C

RXTIMEOUTH_CFG

0x07

B e B A A

REG_RX_TIMEOUT[15:8]

0x07

W/R

PRI BEE, 8 fi.

PO

0x2D

BLEMATCH_CFGO

0x00

BLE Bt AL B A 78 0

SNIF_EN

W/R

SNIFFER f#ifg
1: ffifE
0: xM]

WL_MATCH_MODE

6:4

000

W/R

BLE #30F, RX Bz 42 i AR =X
I

000: ANidgE, A B3k

001: HFHEUCE_F WL_ADVA[47:40]8
ik
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PANCHIP PAN211x &% 2.4GHz WK RS H
HE N
010: W UL WL_ADVA[47:32]8)
R
011: RAEULE_E WL_ADVA[47:24]8)
S
100: HFEVLAC | WL_ADVA[47:16]8
R
101: A F VLA | WL_ADVA[47:8]El |
i
110: 75 WL_ADVA[47:0]4 &L B ED
S
111: [A] 000, ASidyE4si bk
BLE # T, HETHHROK RIS IE
P e
00: ZEH]
0l: WEIEKEST
BLELEN_MATCH_MODE 3:2 |00 W/R | RXPLLEN_CFG &ff7- fs il A& $2 Y I
10: Y maKEKT
RXPLLEN_CFG 7577 2 fil A H2Us H Wi
11 B KN T
RXPLLEN_CFG 7717 2 fil ke H2i Hh Wip
RESERVED 1:0. | 00 WIR | 21504
PO | OX2E | BLEMATCH_CFG1 0x28 BLE I EE w74 1
RESERVED 7:0 .[0x28 WIR | 25 1Ei&0k
PO | OX2F | WLISTO CFG 0x00 BLE & H¥dE 0 i EHFfFa
WL_ADVA[7:0] 7:0 [ 0x00 W/R | BLE B H 4 55040 0
PO | 0x30 | WLIST1 CFG 0x00 BLE O H¥0E | KEHFHFHE
WL_ADVA[15:8] 7:0 [ 0x00 W/R | BLE B F H 4 5500 1
PO | 0x31 | WLIST2_CFG 0x00 BLE H4& 53R 2 i BEFHFHH
WL_ADVA[23:16] 7:0 | 0x00 W/R | BLE #5 T A 4 S 2
PO | 0x32 | WLIST3_CFG 0x00 BLE H4& 53R SMEFHFH
WL_ADVA[31:24] 7:0 | 0x00 W/R | BLE #5 T F 4 S0 3
PO | 0x33 | WLIST4.CFG 0x00 BLE H4& 53R 4 MEFHFH
WL _ADVA[39:32] 7:0 | 0x00 W/R | BLE BT A % AR 4
PO | 0x34 | WLIST5_CFG 0x00 BLE H&H ¥R 5 ii B H A
WL. ADVA[47:40] 7:0 | 0x00 W/R | BLE #4540k 5
PO | 0x35 | BLEMATCHSTART _CFG 0x07 BLE H4& S0l i B F 7%
RESERVED 7 0 W/R | ZE1H2 4
RESERVED 6 0 W/R | 25 1R&04
BLE #:0F, ALE A4 Rk jEmksn
T
BLE N 1~6: M AdvA FFiGEIE3E
PLD _START BYTE 5:0 | 000111 |WI/R K8 7-39: M. PAYLOAD FFlsit
i
H: HYHES % 85 E Y
PO | 0x36 | RF_DATARATE_CFG 0x45 EHERRETHER
RESERVED 7:6 |01
DATARATE 5:4 |00 00: 1Mbps
HENE
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PANCHIP PAN211x &%) 2.4GHz Wt K& A
| I |
01: 2Mbps
11: 250Kbps
RESERVED 3.0 |0101
PO | 0x39 | RF_CHANNEL_CFG 0x00 PR REREH TR
WIES
RF_CH 70 IEIEAZE FO= 2400 + RF_CH [MHz]
PO | 0x45 | IRQ_MUX_CFG 0x00 IRQ 5| HE R E&H/7%
RESERVED 7:4 | 0000 WIR | 251504
B iyt AT 2R
00: 1kHz %A=
OCLK_SEL 3:2 |00 W/R | 01: 4kHz i A

10: 8MHz % HiAi
11: 16MHz FyHHiZ

IRQ 5| JHITh AEk £

00: HlEhRE (IRQ)D

01: M EhfHH hRE (OCLKD
10: PA ¥zl Thie

IRQ_MUX 1:0 |00 W/R

PO | OX6F | MISC_CFG 0x00 HeimB & 7%

RESERVERD 7 0 WIR

0: Hg5m A I S TX_NOACK 1)
B, AR RO
ENH_NOACK_RX_CONT_DIS 6 |0 WIR | 1: MR Bt 2] TX_NOACK )

B, B, B3] STB3 R

1: BLE 5z, T E BLE #1)
|_NDC_PREAMBLE_SEL 5 0 WIR | preamble.
0: XN297L i

0: PID 7EHd]

PID LOW SEL 4 0 WIR X
- - 1: PID fEHARPINL

IRQ 5 AT P48

0: P h -T2

1: T s A

e A E A S AE -

IRQ_HIGH_EN 3 10 WI/R

ZEEIEIER, Blomnr b aEE S .
WSRO EAEIE 2 RIEEIEA,

ACK_PIPE 2010 WR Ml ACK_PIPE BiCE N 2 J5, HiIal FIFO
oS R AR
PO | 0x73 | RFIRQFLG 0x00 RF HWRR S AR
TX_IRO ; 0 WIR ﬁ%ﬁ@ﬁﬁmﬁk)ﬁtﬁfﬁ 1, 51
TX_MAX_RT IRQ 6 0 WIR H 3)) B A% 1A 2150 B e K IREU bR

TEH 1, 51HkE

FEC #5X T Helicth ik VT BC A iR I U bR

RX_ADDR_ERR_IR 5 0 W/R I
- -ERR_IRQ HHE 1L 5 1ERE
9] rEE L 5
RX_CRC_ERR_IRO 4 0 WIR RX ¥l CRC £ iRk R EE 1, 5
1{ﬁﬁt$Tlu\
RX_LENGTH_ERR_IRQ 3 0 WI/R | 30T H IR K R I b
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HE N
EHE L 5 1ERE
BRI 5 M [F (1 PID i tbbr B
RX_PID_ERR_IRQ 2 |0 WI/R L1 g
TE R B [E] PN oA RIS E A £ B b
RX_TIMEOUT_IRQ 1 |0 WI/R w1
BRI EREIE R IR EE 1, 51
RX_IRQ 0 |0 W/R o b
PO | 0x74 | STATUSO 0x0C REFHEEO
RX_CI_ERR 7 0 R P AT Cl AR
RX_SYNC_ADDR 6:4 |00 R PR HAR Y EiE S
RX_PID 32 |11 R RX [#j PID
TX_PID 1:0 |00 R | TXPID
PO | 0x75 | STATUS1 0x00 REFHFE L
RX_HEADER[7:0] 7:0 | 0x00 R RX %) HEADER i 8 {7
PO | 0x76 |STATUS2 0x00 REFHFEE?2
RX_HEADER[15:8] 7:0 | 0x00 R RX i #/f¥) HEADER = 8 fif
PO | 0x77 | STATUS3 0x00 REFHEES
RX_PAYLOAD_LENGTH 7:0 | 0x00 R PRI K
PO | OX7A | PKT_RSSI_L 0x00 BEBE 8 MFFR
ESoE (dBm) Al:
PKT_RSSI_L 7:0° |.0x00 R (PKT_RSSI-16384)/4, 41/
PKT_RSSI=PKT_RSSI_L+PKT_RSSI_H[5:0]*256
PO | 0x7B | PKT_RSSI_H 0x00 BERER 6 MEFR
RESERVERD 7:6 ' |.00 R
PKT_RSSI_L 5:0 |00 R
PO | OX7E | RT_RSSI_L 0x00 WP B BB 8 AL AFf7as
B FEERRE (dBm) A
RT_RSSI_L 7:0 | 0x00 R (RT_RSSI-16384)/4, £ 117
RT_RSSI=RT_RSSI_L+RT_RSSI_H[5:0]*256
PO | 0x7D | RT_RSSI_H 0x00 WP EE R 6 AR
RESERVERD 7:6 |00 R
RT/RSSI_L 5:0 |00 R
HENE
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PANCHIP PAN211x &% 2.4GHz Wk k& F
11 SEFEHEE

L . \
CSN ) -
SCK 7| CSN ANT [7 RL A AN
MOST 3| SCL/SCK  VSS [ I
7| SDA/DATA XCO [
| VDD XC1 _ks _E4
VDD L3 _F
PAN2110POAA c .
Y1 _16MHZ/32MHz 10pF | _| N
Cl 2 1 4 = —
—_ T OSC1 GND
LuF/NC  [L0OnF 2 3
e e -7 [] GND1 OSC s
- _ e 2

11-1 SOP8 £ J5i #iI&]
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PANCHIP PAN211x &% 2.4GHz Wk k& F
EEN

12 HFERF

TOP VIEW SIDE VIEW
EE ML
D S =
5 H.H H Q}L
: — =
|
|
|
— ———— -—E E1 o1 —HE/R
|
O |
|
|

SIDE VIEW
gAY

/];]

L

L

I

1
R | B

—

> —

12-1 SOP8 #34: [&]
&£ 12-1S0P8 3 R ~f

_ [#AMEmm) JATUE (mm) BkfE(mm)

A - - 1.80
Al 0.05 - 0.25
A2 1.25 - 1.60
b 0.35 - 0.50
c 0.19 - 0.25

4.80 4.90 5.00
E 3.80 3.90 4.00
El 5.80 6.00 6.20
e 1.27 BSC
L 0.40 - 1.00
h 0.30 - 0.50
[0] 0 - 8°
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PANCHIP PAN211x &% 2.4GHz WK RS H
HE BN

AN

ADC LA i 2%

BLE Bluetooth-LE

CAD 15 18 V& ERAS I

Chirp LRI A

CRC TEIRTUAR RS

CSN SPI FrigE (55

DAC g s

DCDC BB

FIFO FENFeH

GPIO 1 FH 2 N\

IRQ Hh I =R

LDO IO 22 2 1t A s 4

LPF fRIE IR 2

MAC I Vs el EIZE

MCU T b B EA T

Mixer NERTE

Modem el e Vel

0scC GV

PA DTSR 3

RF S AT

PLL BAHPR

PMU HLYRE B LT

POR BN =X A

RAM BEALAF A 3

RSSI &5 MmN

SCK SPI B} 8h{E 5

SF PSS

SPI FATAME R

STB IR

Sync ikiZ

VCO R

HEN
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PANCHIP PAN211x &% 2.4GHz WK RS H
HE BN
BT 52
Version | Date Content

V1.0 2024.09 | WIRK

V1.1 202411 | HESEEEE, hREFAERIME, BRER
V1.2 2025.01 | BB EAURRE, SEETIAE S, LSO R
V1.3 2025.02 | s EEAHE

pa =i/

HI T PR T A AR FAG R TR, AR SR A R AN E THEAT 8T . BRAE S A 405, A SR A Y
TERMHTES, AR ATE RIR . A5 BRSNS AT BAZR Sl 4R AR o

FItR

BB R R A O A PR R IR AR o AR SORYS HR A R I A 42 PR FL B I S 1 R
hro

ST
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