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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 QFN20 FFEE Lottt s Ra ettt n s 10
LI 1 2 OO ST 12
Bl RF P oottt ettt ereaEhe e r st esdorer e tr et et en et 12
VA = VX = L OO O T TP PRTTTE oo STy Sors SO 15
5.3 I et B ene e ea e e e 16
3 o0 < B (2 TN TR 16
5.5 BIBUBEIE oottt en ettt ene et ense st Ere et be e den et n et en et 17
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 17
A = £ = L TP o ST 17
B AT et T e B e et 18
8.1 ARSI oot br et etk ettt r ettt 18
6.2 KT (DEePSIEEP) TN .o oot et esdhe e 19
6.3 RHR (SIEEP) TN oot et 19
6.4 I (StANADY) BRI cooooiosi ettt ettt ne s 19
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 19
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 20
8.7  LAEIRZS I T oo e e ettt s n e enes 20
B.7.1  TEIETE oo it e ettt e ettt ettt ettt et et ettt e ettt nens 20
B.7.2 B DT e e e ettt ettt ettt et e et et et ettt ettt n et nens 21
T BEIIZE M e e ettt ettt en e en e 23
A s BT < TR 23
T2 TEAEIIZR oo oo e ettt ettt ettt ettt ettt ettt ettt er et ettt er ettt r s 23
73 R T R B B oottt ettt ettt ettt ettt er ettt er et r et 23
T B D BT oo ettt ettt ettt 23
AT T = N 10 1= N TS OO U OSSP TP 23
8 AT oottt ettt ettt ettt ettt ettt ettt ee ettt ettt 24
T 7S 1y . - Ve TSP 24
811 XIN297L T IMIIZE A .ottt en et e st en s en s en s een e 24
8111 TEIETUMIAE I oot 24
8.1.1.2  BEBRTIMITZEFA oottt ettt ettt ettt ettt 24
8.1.2  H I UUMIIZE A FSOL ..eovieeeeeeeeeeeee ettt ettt ettt e et es et ee et ee et en et n et et en e en e eneerenen 24
8.1.3  H ST UUMIZE A FSB2 oottt ettt en et n e er e 25
8.1.4 Bluetooth-LE J #EMiZ5 1 (BIUStOOth-LE BEACON) vveieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeneseeseeeeeeeeeens 26
8.1.5 Bluetooth-LE 5.4 -S2/S8 4 J& | FE W USLMIZE A ..o 26
8.2 T TR I oottt ettt ettt 27
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851 FHBAEATIYE oot en e er e er e er et en e et ot e e Bt ees ettt en et 41
8.5.2 B TETIUE oottt et ettt 44
8.6 THIIIAE oo er oot B e ettt 44
ST L . 1122 TP oo T TP OO TSSO 45
0.1 BAEFE IR oottt e st E Tt erater et r et er ettt en et n et et eneees 45
0.2 RSPl e b Bttt ettt 45
e -t =] [T O O T SO 46
0.2.2 T P I oot e e ettt 46
0.2.3 R SPIMT TSR oo e et e B ettt 47
TN L1 5 = O oo O TSR 47
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0.3.2  TUZE SPI IS ettt ettt ettt ettt e ettt ettt n et n e 48
0.3.3  PUZE SPI TSR ... et st ettt ettt ettt st en e en e 49
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11 B ETEIR oottt ettt ettt ettt ettt ettt ettt ettt 64
2 2 N OO T TP TT R TRTTTTR 65
I T oottt ettt ettt ettt ettt ettt e et e et e ettt et ettt e ettt ettt ettt ettt et et et en et ee ettt en et er e eeen 66
T T 5 ettt ettt ettt ettt ettt et et et n ettt n et et e e er s 67
B 2R T T oottt ettt ettt ettt ettt i ettt e ettt ettt ettt n et et en et en et r et r et enen 68
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] 6-6 38 BRI S IR BT T ] oottt ettt ettt ettt ettt en ettt ettt ettt 22
B 8-1 3 B A R I TR A TR oo b e 28
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51 B

4.1 QFN20 33

NC

CSN

SCL/SCK
SDA/MOSI
MISO/NRESET

—
0989y
*Hdd8H
/1 151 | NC
2] 121 ] VSS
| QFN20 | | anT
1 E-PAD L2 INC
[ i1 | VSS

XC1l =
XCO | o

VDD

IRQ| =3
7]
NC| =T

4-1 QFN20 5| A

v

* 41 QF;ZO 5| B8 B

5| (il KM - )
1 NC - -
2 CSN | SPI FiEf5 S HIA
3 SCK | SPI 515 S HIA
SCL | 12C BHEPE SN
A MOSI 1/0 SPI M NG S
SDA 1/0 12C Hdh s A\ M
5 nRESET S CRIARE A DR, ZifcE MOSI_MUX_EN 4 0)
MISO 1/0 SPI i 55 (iR & MOSI_MUX_EN A 1)
6 IRQ I/0 S S
7 VDD P R YRS, A4 DCDC
8 NC - -
9 XC1 Al mm R
10 XCO AO rm R H
11 VSS G # (GND)
12 NC - -
13 ANT Al Rk
14 VSS G i (GND)
15 NC -
16 NC -
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17 NC - -

18 VBAT P R RN, &R IR

19 NC -

20 NC - -

21 EPAD G JEHS GND 84, 72
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5  HEARE
BAREMR/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) 53,

51 RF ¢k
#* 5-1 A RF Rt
Symbol Description Conditions ;ai;arwterTy Unit
for ARSI 2400 - 2483 MHz
PLLres PLL ZfE 0t - 4 - Hz
DR bl % 0:25 1 2 Mbps
Afsie oM BLE #52{ 2Mbps 1/ #1451 - 500 - kHz
Afsieim BLE #52{ 1Mbps #1145 - 250 - kHz
AfpLe 250k BLE ##5 250kbps 1 il A - 170 - kHz
Afag7om XN297L 53 2Mbps i 1l 45k - 500 - kHz
Afog7i1m XN297L # 3% 1Mbps 1 fill 4T i - 250 - kHz
Afag71 250 XN297L #5538 250kbps 1 fill 5 i - 170 - kHz
Afesom FS #3X 2Mbps i 47 i 320 kHz
Afesam FS 53 1Mbps 1 1l 47 i 160 kHz
Afes 250¢ FS 153 250kbps 1 il A7 I 160 kHz
Afgieom BLE #:3{, 2Mbps {5 & i) 5 - 2 - MHz
Afgie v BLE #%X 1Mbps {5 1& [ j% - 1 - MHz
Afaye 250k BLE # X 250kbps 15 i 1] [ - 1 - MHz
Afog7om XN297L #58 2Mbps 15 & 7] - 2 - MHz
Afog7i1m XN297L 158 1Mbps 15 & 7] b - 1 - MHz
Afog71 250k XN297L 4528 250kbps 15 1E 7] - 1 . MHz
Afes om FS #3{ 2Mbps 15 18 8] [% 2 MHz
Afes v FS #3{ 1Mbps 15 1 8] [% 1 MHz
Afes 250k FS #2( 250kbps 15 1& [ [ 1 MHz
® 5-2 TX ¥k
Symbol | Description Conditions Pa_rameter Unit
Min Typ Max
Prerx i Th & -42 - 9.5 dBm
Prrc D56 - 515 |- dB
HEN
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Prrcr Dy Pt - - +3 dB
Preamy | R —IfniE k8% Ek @1Mbps - TBD |- dBc
Prrim,2 B ImIE M EE Lk @1Mbps - TBD |- dBc
Preiv>3 | 25 =IImIE M #5 L @1Mbps - TBD |- dBc
Prrom,2 2 —ImIE M 55 Lk @2Mbps - TBD |- dBc
Preoma | 3 G355 Hk @2Mbps - TBD |- dBc
Pream,=em | 5 =I5 iE itk % Lk @2Mbps - TBD |- dBc
Pewim 20dB 7 % @1Mbps - 1.2 - MHz
Pewam 20dB 7 % @2Mbps - 2.2 - MHz
Pewasok | 20dB 5 % @250kbps ) 07 - MHz
Psp.1 EIE@<1GHz - - -60 | dBm
Psp.2 FELhE @=1GHz - - -40 dBm
#* 5-3RX 5tk Y
Symbol Description \ ? rxjh l:;:]amet_?_;p Y. Unit
Prx Mix s RN % - 0 - dBm
Psens 1M BLE BLE ##5X 1Mbps #2 e i & - 95 |- dBm
Psens 2w BLE BLE ##5X 2Mbps $2U R4 - -88 |- dBm
Psens, 250K 250kbps IS R iR - -98 |- dBm
Psens 1mMs2.8LE BLE #5x{ 500kbps U R f - -99 |- dBm
PsENs, 1MS8,BLE BLE # 3, 125kbps 1215 R U RS, - -102 | - dBm
PsENs, 250ks2 125kbps FEUCR BB 1Mbps ideal | - -101 | - dBm
Psens,250ks8 31.25kbps 325 R BUE ;ra;; ng;ttt:;”, - -103 |- dBm
Psens,1m, 2071 XN297L #=X 1Mbps #z i R [ RIGE = - 95 |- dBm
Psens,2m207L XN297L #5X 2Mbps #25 R )% 0.1% - -88 |- dBm
Psens, 250k 2071 XN297L X 250kbps #2150 R % - 98 |- dBm
Psens, 1M Fs FS B3 1Mbps B2l R - 93 |- dBm
PSens2MFs FS #2% 2Mbps Bk 7 s - 88 |- dBm
PSENS 250K Fs FS 12X 250kbps #2152 % - 98 |- dBm
C/l coampLE [FIBF L4041 @1Mbps - 10 - dB
C/l imampLe [E]B% 1M Il £ @1Mbps - -7 - dB
C/l amameLe (] 2M Ilf5 18 i 2 14 @1Mbps - 35 |- dB
C/l s3m,1mBLE [ k% 3M LL_E I TE &£ 1 @1Mbps - -39 - dB
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EEE
C/l image, 1M BLE BiAZIEPEE@1Mbps - -18 - dB
C/1 image+1M,1M,BLE 5% + 1M L FYE@1Mbps - -31 - dB
C/l s6m,1MmBLE (IR 6M DA L Iis1E B @1Mbps - -44 - dB
Cl/l coampLE [ AP 47 @2Mbps - 9 - dB
C/l 2m,2m,BLE [BIRE 2M I IE L BEYE @2Mbps - -5 - dB
C/l sm2mBLE [B] B 4M IIfs 38 1% £ @2Mbps - -34 - dB
C/l s6m,2m,BLE (B F& 6M DA LI iE ik P @2Mbps - -35 - dB
C/1 \mage,2m,BLE A5 1 B4 @2Mbps - -20 - dB
C/1 image+2Mm,2M BLE B8 £ 2M EFEE@2Mbps - -31 - dB
C/l s12m,2mBLE (B % 12M DAL Il i 3k B 1% @2Mbps - -38 - dB
% 5-4 RSSI 54
me
Symbol Description Conditions \ Nv Unit
Mi Typ Max
RSSlrec RSSI f& 7~y -90 - -20 dBm
RSSIaw RSSI ¥ & - 2 - dB
RSS|Rres RSSI 43 # 5% - 0.25 - dB
RSSlper RSSI KA+ i 1 - 0.25 - us
% 5-5RF Timing 454
Symbol Description y Conditions Parameter Unit
Y P A Min | Typ | Max
Toscen 32M AR S B T - 75 - us
Toscen 16M & 1 J5 ik fa) - 250 |- us
TrxEN TX 5 1 4 1) (] 73 - - us
TrxEN RX S THE A B[] 64 - - us
TTx,DISABLE TX 5K A S [A] 5 - - us
TRxX,DISABLE RX 5 A1 S5 A5 ) (7] 5 - - us
TTx-RX TX FIRX 1] 4 A ] 67 - - us
Rrx-Tx RX A TX 135k 1] 75 - - us
# 5-6 RF Ik

.. " Parameter .

Symbol Description Conditions - Unit
Min Typ Max

ITx,P9dBm,LDO 9dBm I K4 I i @LDO - 25 - mA
ITx,PgdBm,LDO 8dBm IhE 4 M HR@LDO - 235 - mA
ITx,p7dBm,LDO 7dBm IR H R @LDO - 21.5 - mA
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EEm
It pedem,LDO 6dBm K4t 1 i @LDO - 21.4 - mA
It psdm,LDO 5dBm Iy 4t 1 i @LDO - 20.5 - mA
I padem,LDO 4dBm i 5 H  F IR @LDO - 19.2 - mA
It p3dem,LDO 3dBm R4 1 i @LDO - 19 - mA
Ix,p2dBm,LDO 2dBm Uy &4 H ¥ i @LDO - 18.5 - mA
I p1dBm,LDO 1dBm Ty i i) IR @LDO - 17.5 - mA
ITx,PodBm,LDO 0dBm(defalut) T % H 1 H i @LDO - 17 - mA
% pPodsm.LDO 0dBm(low power) D i t T HLIfL@LDO - 105 - mA
ITx,podBm,DCDC 0dBm(low power) Zh 2 4 1 /i @DCDC 7* mA
It p-4dBm,LDO -5dBm T # i i HL R @LDO - 9.5 - mA
I,P-8dBm,LDO -8dBm T Z i L @LDO - 8.7 - mA
I p-13dBm,LDO -14dBm L2 4 H IR @LDO - 7.2 - mA
ltxpazaemioo | -19dBm T34 i HIR@LDO - 6.1 - mA
ltxpo2iemipo | -250Bm T3 H i HIR@LDO - 5.3 - mA
Ix,p-41dBm,LDO -40dBm 24 (1) I @LDO - 4.5 - mA
IRx,1M,LDO RX 1Mbps HiR@LDO - 7 - mA
Irx,1M,DCDC RX 1Mbps H@DCDC - 4.5* - mA
IrRx,2M,LDO RX 2Mbps Hi@LDO - 7.9 - mA
Irx,2M,DCDC RX 2Mbps Hji@DCDC - 5.1* - mA
IR 250K,LDO RX 250kbps H1ifi@LDO - 7.1 - mA
Irx 250k, DCDC RX 250kbps Hjiit@DCDC - 4.6* - mA
*4E DCDC s~
52 Hfrketk
% 5-7nRESET #ii \NF§1E
Symbol DesM Conditions :Aa;;ameter Typ Max Unit
ViR FA B, nRESET | VDD=1.8V-3.3V ,Ta=25T | - - 0.22*VDD |V
Vinr IE A B HUE, nRESET | VDD=1.8V-3.3V . Ta=25C | 0.48*VDD | - - \
Vihys rst | BEEHGM0A# HUIRIRH | VDD=1.8V-3.3V TaA=25C | - - 0.26*VDD |V
Rrst nRESET JAIA & LA HfH | VDD=3.3V ,Ta=25C - 51 - kQ
tFR,0.3pF r;?:%SET B\ SBIRF VDD=3.3V ,Ta=25<C - TBD - ns
EEnm

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &%l 2.4GHz W RS A
5.3 EFeheetE

* 5-8 32MHz HXTAL 5

. " Parameter .

Symbol Description Conditions - Unit
Min Typ Max
fraxre A R (HXTAL) SR VDD=3.3V ,Ta=25<C - 32 - MHz
ClLoadHXTL A R B VDD=3.3V ,Ta=25C 7 10 12 pF
IDDHXTL HXTAL #zi as TAFH VDD=3.3V ,Ta=25T - 250 - HA
e N VDD=3.3V ,Ta=25<,

tsuHxTL HXTAL &% #& 3 2l iy 18] 8 - 300 - us

ESR:4OQ, ChxTL= 10pF

VDD=3.3V ,Ta=25<T,

tSUHXTL Quick HXTAL #z3% 2% P J5 2 i ] ESR=40Q, Crcri= 10pF | 75 - us
ESRuxtL A& ESR ZE3K - 40 100 Q
FroLnxTL mn PRI A 2R VDD=3.3V ,Ta=25<C -20 - 20 ppm
PDrixTi s ATl D 3 SR VDD=3.3V ,Ta=25<C - - 100 uw

# 5-9 16MHz HXTAL

P (ameter

Symbol Description Conditions ( , Unit
v : k \ in Typ Max
frxTL A IR (HXTAL) R VDD=3:3V,Ta=25<C - 16 - MHz
CloadHxTL s PR B L VDD=3.3V ,Ta=25<C 7 10 12 pF
IDDHXTL HXTAL k% ds TAE R VDD=3.3V,Ta=25T - 210 - HA

e . ‘ VDD=3.3V ,Ta=25<T,
t HXTAL ¥ NN - 600 -
SUHXTL Ik 7 JA Bl (8] ESR=400, Crixri= 10pF us

_ VDD=3.3V ,Ta=25<T,

t i HXTAL &7 28 ik iR - 2 -
SUHXTL Quick PR35 a DR i 2/ [ ESR=40Q, Croxri= 10pF 50 ps
ESRuxTL mafAs ESR 23R - 40 100 Q
FroLnxTL E‘ﬁéﬁkﬁ%é}%%‘&ﬁ? VDD=3.3V ,TAZZST -20 - 20 ppm
PDrixTL i P VU Ty 26 SR VDD=3.3V ,Ta=25<C - - 100 W

5.4 HHRIAEXH

# 5-10 HHLTAESAT

.. " Parameter .
Symbol Description Conditions - Unit
Min Typ Max
VDD TAEHE Ta=25<T 1.8 - 3.6 \Y,
Tst e - -65 - 150 |°C
Ta AR - -40 - 85 °C
Tisops GEIRE -40 - 125 °C
Roya-sors FABH - 41 - °C/W
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PANCHIP PAN216x &% 2.4GHz it K&
HE BN
55 HSBURM
#* 5-11 WU
Symbol Description Conditions Pa-rameter Unit
Min Typ Max
VESDHBMI | ESD @ Human Body Mode Ta=25<C - + - kv
VESDCDME! | ESD @ Charge Device Mode Ta=25<C - +1000 - \Y,
VESDMME! | ESD @ Machine Mode Ta=25<C - 4200 - \Y,
atchup!™ Latch up current Ta=25C - 500 - mA
TE:

Ao

H 45 ANSI/ESDA/JEDEC JS-001 AnifEffi v, i H s R B I al- N AARAR 2 (HBIM) -4 12 .

34 ANSI/ESDA/JEDEC JS-002 # i H, R A5 (ESD) M b v ff 5 o
FR A& JESD22-A115-C & Hi il R 5% (ESD) Ml b A 22 o
¥ JEDEC EIA/JESD78 FrfEdll & o

56 #XBABEE

F 5-12 Akt KAEE

"ﬁameter
Symbol Description Con S Unit
Min Typ | Max
VDD -VSS | AhEML & Ta=25<C -0.3 - 3.6 \Y,
VIN EHE S RN E Ta=25T VSS-0.3 |- VDD +03 |V
PVDD % PR Th#E VDD=3.3V, Ta=25<C - 120 |- mw

5.7 HRAHE

% 5-13

Symbol { ParamM Conditions Typ(nA)

Deepsleep VDD=3.3V, Tao=25T 0.3

Sleep VDD=3.3V, Ta=25C 0.8

STB1 VVDD=3.3V, To=25<C 160

STB2 VDD=3.3V, Ta=25<C 590

STB3 VDD=3.3V, Tp=25<T 850
HEN

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &%l 2.4GHz W RS A
6  TLAEHER

PAN216x —3:4 7 Fi T{EAE: 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

PAN216x )5 Fif AR VIS B TARRESIERS 6 A B AE U 6-1.:

Undefined

VDD < 1.65V

"
VDD > 1.8V
Power on FIRTERE

,,,,,,,,,,,,,, / RIS
A emTEss
""" ¥ wReTRAN

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 PAN216x T/ERETHE
TR LT R R STB2, STB2 /iy STB3 £k#4:i4 #2471/ POR_RSTL. EN_LS 3V, 1SO_TO 0

BB R
HEE

PAN216x F 717 i1t B 15 V1.0 Page 18 of 68
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PANCHIP PAN216x &%l 2.4GHz It R A
6.2 XMW (Deepsleep) R,

¥ STATE_CFG 17 73HC & N 0x00 J5, PAN216x ik N\ KM,

XMW T, PAN216x TAF i HIK; SPI 8 12C B OREREENRE, R Ay
page0 () 0x00~0X06 & f7#%, A HARZFAFRIELITLR. Fish, BT HF page0 1)
0X00~0x06 [ 75 /74 44 ol LAMREF,  H AR T AA 3R AR EF

6.3 fKHR (Sleep) R

Y PAN216x TAELE R Wi RIst, ¥ STATE_CFG ZA{7selic & A 0x01 J55 PAN216x it
ARIRAE S 2 PAN216X TAE/EZS AU, K STATE_CFG ZFfr#sic B A 0x51 J&,
PAN216x 7] FE NRHRAE

TERIRAE T, PAN216x BT A UK DhRERBLEOC ], fdRIEE R, SR 118 TAE, i
THAEFRIMEBC. MBS, FrA W ar F 4B A FIFO fEIREFAAE, fymli@Eidt SPI/I12C
FETSZIINT page0 1) 0x00~0x06 A7 /e di AT 125 , {HZE 1R 5 R pageO (1) 0x00~0x06 LA
HME AT AE R o

6.4 ZEH (Standby) R

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 K& (TX) MR

YETULEREEN, BT TX B, PAN216x AR TX TAERARIFTHE &4
N TX FIFO A %R, ¥ STATE_CFG FF r#slCE N 0x75 J5, PAN216x JF 46 U #: |
RS, S A EHE R STB3 MBS TX X, IR FHE— ARG
], 5 B0 B AR SE UG, AN SR R SRR O B R S 2, TS R [ 2 STB3 AR
IR RS RO E S K S, ) PAN216x 4k S (R4 72 R EPIRZS, HBH P #
STATE_CFG /7240 B 4 Ox74 &, PAN216x iE KX IR IR [ £ STB3 fw.
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6.6 I (RX) R

YT AR EEER, TEUH#HE] RX . 25 PAN216x 4T STB3 JRA&R,
STATE_CFG {778l & N 0x76, PAN216x #EAF] RX 1, 2faii 2% s 1 ik
HiS A bk GBI %577 %% PIPEO_ RXADDRX_CFG Ki%#) #H[F, 3FH CRC #&iE
wamt, BESEAEN RXFIFO, A5k,

FAhh, fE RX #EAF, AILUEN PKT_RSSI L F1 PKT_RSSI_H a7 883k B IS 5 1
K, @it RT_RSSI_L 1 RT_RSSI_H 27 %8 3K HU 2% B I 5 (1) RSS9 .

6.7 TLAERESUINF

s STB3 KN Fr Ean &l 6-2 fros:

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

A > e >

SPI/12C 5 5 5 5 i Calibration>

MODE —<POR RESET > Deeps|ee><$leep><5TBl><ST32>< STB3 >.—

K 6-2 LEE%)J&“H:HTF?@
PAN216x A A, 79 5 Ak i 2R AN HE sl 2l Bl AU A AN ACK B ACK+H 3R

BNE o Wi AR P LA, SR AR R A A
6.7.1 HHEEL

Hm A A R I Py AN 6-3 o :

T —>,
—Ty—» ‘_TTS—"_TOA_N_TIRQ_'

SP1/12C -5<UL : IRQ:T>—

IRQ —

MODE —<_ st83 >S<Txsettling>< x> ™exit K s183 >

6-3 FLALRIE P

R 6-1 PRI PP ] 240

Symbol | Description Remark
. N, . — . payload length(byte)
Gikul g E H

TuL Upload Time B SPI12C 22817 FIFO 5% i B [a] SPI or I2C data rate(bit]s)
Trs TX Settling Time | JF/a TX HiLE K] [8] 73us

Toa Time On Air TX RS2 rh E i (1 ) [ D15 B>

Tiro IRQ Time MFE R TX RS 23 rp Bl 217248 TX IR TR) | 23us

HE N
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PANCHIP PAN216x &% 2.4GHz Y &R F

MTERL TX RS2 Hh s 1) 52 4R D TXCIRE
H-J 8]

Tte TX Exit Time 26us

e AR A IS e ] 6-4 B

—Tes—, —To—>,
SP1/12C ‘/-\I RQ:RX x
IRQ E E Ll
MODE —<_ stB3 SkQxsetting>< rx > rxexit K st83 >

K 6-4 AR P

R 6-2 HARIN I R 25

Symbol Description K rk
Trs RX Settling Time FEJE RX FE % () ) ] 64us
Tre RX Exit Time P RXHL % [ (] 5us
6.7.2 WuEAEY
S0 2R B R P P B R 6-5 O A
:‘—TUL—h: ‘—TTS_.‘—TOA—"_TTE_.‘_TTW_.‘_TRS_. <—Tr{rh:
SP1/12C < uL 5 IRQ:TX IRQ:Rx:>—
IRQ
MODE sTB3  STxsettling>k_ X SKTX Exit S<Transwait>< R settling><_ RX RX Exit < sTB3

K 6-5 3 5m s A R aE

R 6-3 Bl AL U Ik I R (R S 4L

Symbol Deﬁption , Remark
T Upload Ti 183 SPI/I12C 2k 10] FIFO 5 £ 4k 1) i [A] payload length(byte)
v ploddifime = T - SPI or I2C data rate(bit/s)
Trs TX Settling Time | JF /8 TX HLEK [ [H] 73us
Toa Time On Air TX RS2 b Bl 1) I 1) L33 B>
I MFER TX A5 2 Hdls BB TXCRES I~
Tte TX Exit Time H T b W B ] 23us
Trw | Trans Wait Time | TRX # 44t it ] (X TRANS WAIT_TIME*
Trs RX Settling Time | JF /g8 RX HLE& [ [H] 62us
Tre RX Exit Time R RX HLEK 1 [] 5us
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| 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 SKCRxsetting > Rx  SKRX Exit X Transwait>kTx settling>k xS 1 exit_>k sT83
Kl 6-6 H5m I R IR B 7 1]

K 6-4 SRR ARG I (8] 2 4K

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)z Trans Wait TRX H43E 3R [ ] '1I'URSX_TRANS_WAIT_TIME *
Trs TX Settling Time | JF /5 TX FL#% 1) [] 70us
. N, \ — \ payload length(byte)
Gikul J=¥s E A
TuL Upload Time 83 SPIN12C 2.2k [\ FIFO 5 ¥ ) B ] SPI or 12C data rate(bit/s)
Toa Time On Air TX 52 Hp A i ) D56
Tirg IRQ Time MR TX RS 2 e ) A TX Wi Ia) | 23us
prwa— STy, ST R
Toe X Exit Time QEEE TX RS 2 v e 78 4 B HE TX RS 26US
* P
1. —MRMTZE R ) TX 2 vh RS AR st ) 3 5 s U
packet length
TOA = 0

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/b ¢ ] * (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
B air data rate[bit/s]
3. W HEeEA BR O IR B 2 JE S FIFO, B4 Tre + Trw + Trs M KT Tuw, BURAKLT
FIFO. A 7 TRUERE IS ACK Hid fu, 385 AR IE I Tirg + Trw + Trs B 24/ T- 14 S A B2 i 1)

Tre + Trw + T1so
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7 s
7.1 EHER

A PAN216X KA FIESCERE 48 FH B IS 2Tk 28 . AT LA 2Mbps (A S
32M f4E) . 1Mbps. 500kbps. 250kbps. 125kbps £ 31.25kbps. 15 R A %S ok %
Ll s 4 i 110 7 rPod 26 B T AP R4S L R RS R, 1 119 7 o 6 m] DARRAIG P 3
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
AR 7 o e o 2 B A e AR B8 .

7.2 BEHE
BEEEMEGGE T8 BT REE R 08 . 75 250kbps Al 1Mbps # 2 T, {51H &5 H
(17 i /N T IMHz; ££ 2Mbps 3R T, 5 H7 98/ 7 2MHz. PAN216x 7] AfE 2400MHz
FI| 2483MHz HIAZIE I N TAF, SRR ENTHEEN IMHz.
N T ARUETE 2Mbps B3N 15 18 A B 8 A5 18 5 5L 20T 55T 2MHz. 1Mbps A1 250kbps
(B8 TS T BUR T SR 7 MR . JBE0%E RF_CH 27 83185 DL N AUk e :

FO= 2400 + RF_CH [MHz], H:H RF_CH 7 f£#%#4i7 T-[P0][0x39] »

FH P 05 250 FH AH [ (P38 A5 00300 R S o RIS R it A7 e, DUEE 0% E3E A5 .

73 REHEREE
ETX R, % 5 D3R 8 S H-42 ~ 9dBm (KRS 37 ¥t B«
74 BERETRR

RSSI A T i &) PAN216x O Fr K £& % N\ i 820 (5 5 Dh 3¢, w] DL i 52 JY
PKT_RSSI_L fPKT_RSSI_H ZFfFas K it B RIS 5 9mE .

75 EESHEERS

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 PAN216x &%l 2.4GHz W RS A
8  fREIEH|HY

PAN216x ¢ 4 [B] 5 A+ AT A% A0 P Fofoid 43 i s 5K, 2 T DL B 3 pod A3 it i =
PAN216x A] LAFEZE 2 P 4500 v @ 5 idk =X, B G XN297L. PAN1026. Bluetooth-
LE [~ #Emizs A1 H e 2.4G WSOROE g i) e B 187 By /b B 2% B A 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
(11 e IEAE . T34, PAN216x AR 1 6 MME(EEE, AJE SR 1:6 24
S

8.1 B

PAN216x S RF iz #F XN297L i A gk #4) . XN297L 3452 iiZh #4F1 Bluetooth-
LE 4.0 FRA M2 LA b T 3E AL i 25 44

8.1.1 XN297L BHiigs#y

8.1.1.1 A Mg H

WORK_MODE % /7-#5 A 0b00<H. ENHANCE #4745 4 0 I, PAN216x 3 X XN297L
T8 Rt 5 A AR

Preamble Addr PDU CRC
3FH 2~5 7 0~128 74 0~3 F74
8.1.1.2 HE A M5y

WORK_MODE %-{7#% % 0000 H. ENHANCE & 172~ 1 i, PAN216x #f A XN297L 14
s A i =

1 TX_NOACK #iff-# 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
3FM 2~5 7| 7 Lk 2 Hs 1 bk 0~64/128 ¥ | 0~3 775

8.1.2 ¥ REBIMUMEEH FS01

WORK_MODE Z /7 #$H 0010 H ENHANCE #3724 fC B H 0 i), 524 &3 & hisling
ghty FSO1 s A i =, Preamble 24 1 #75.
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HEBER

Preamble Addr PDU CRC

177 2~5 F75 0~128 F75 0~3 F5

WORK_MODE %7 #+it 0010 H. ENHANCE & /Z8slC B oA 1 i, 583 WM
ZEK FSOL s A iR =, Preamble 4 1 %775, Length 38y 6 HLA% .
1 TX NOACK Zf7#5HC 0 H ARC AEC 0 i), FdEmiH i) NO_ACK FriRArHIE N 0,
PAYLOAD(PDU)KE N 0~64 FF5; 4 TX NOACK #frssfic 1 i, i NO
_ACK FRiRALIIME N 1, PAYLOAD(PDU) Kl 0~128 715,
Preamble Addr Length PID NO_ACK PDU CRC
157 2~5 7| 6 Lk 2 LbE 1 b 0~64/128 1 [ 0~3 775

8.1.3 I BIMUMSE# FS32

WORK_MODE % 7#3HC 0b11 H ENHANCE 2748 ERE A O I, 524 a3 & vhislint
gk FS32 (15 m A A=, Preamble v 1 775,

BRik CRC 1EH G AL & ik, 7 CRC_SKIP/ADDR Z/7 7% 1 I, CRC fEH Ja 1Y
£ 4 BUHR AN Header. #5750 B WHITEN_SKIP_ADDR 27 /788 1, WHITEN(EA#0)1E TS
FEIA A0 75 4 A0 Header .

Preamble Addr Headerl” Header0 Length PDU CRC
1y 2~5 77 0~1 7% 0~ 777 0~1 75 0~128 “F41  | 0~3 F7f¥

WORK_MODE % /73 0b11 H ENHANCE /788 B N 1 I5f, 24 sy & vl
45K FS32 s A iiiRE ., Preamble Jy 1 75, Length 355y 8 Lb4E.

2Ri\ CRC 1EHJEE S Hihl: %7 WHITEN_SKIP_ADDR %17 #8fc 1 I, CRC 1EFTE
LAY A5 B A0 An iR BRGA WHITEN( A A6 ) 1 B 76 Bl & & b 4k, %
WHITEN_SKIP_ADDR & 78380 1 i, WHITEN(E4L)E 76 B AL & Hdi fbg i

2 TX_NOACK 7Zif7#5HC 0 H. ARC AEC 0 i), Fdmi i) NO_ACK FriRfz fIME A 0,
PAYLOAD (PDU) K& 0~64 F17; 4 TX_NOACK ZFf7-#3Hc 1 i, i i NO
_ACK FRiRAIIIME N 1, PAYLOAD(PDU)K: & Ny 0~128 715,

4N, FS32 igkttdh PID 1 NOACK [ i 7 Al fic -

1. PID_LOW_SEL ZFf£#%HC 0 (BRI IF, AxiRAFIIT A Length + PID+ NO_ACK.

Preamble Addr Length PID NO_ACK PDU CRC
157 2~5 77 | 8 b4y 2 Hs 1 bk 0~64/128 ¥ | 0~3 775
HENE
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2. PID_LOW_SEL #Ff##8H0 1 i, FRiRFFHIIF A Length + NO_ACK+ PID.
Preamble Addr Length NO_ACK PID PDU CRC
1575 2~5 51 | 8 Lby 1 bbAr 2 LUkF 0~64/128 71 | 0~3 F7F

8.1.4 Bluetooth-LE | #&Wig5# (Bluetooth-LE Beacon)

PAN216x SZHf BLE4.0 LA ERCAT FEF4, ASCRpEEm(, #3him APP Al
Bluetooth-LE f)] 3 A58, SR PAN216x %R A ., SIS I EH T
PAN216x )75 & 35l o

Preamble Addr Header Length PDU CRC

159 4 A5 154 159 37 A 3 5
PAN216x & 5 #&tuit, FH /0 H € X PDU Bhisl B e, PAN216x 30T, ml ik
B 3 2 B EE SR 16 Bluetooth-LE | 3% B4 .

8.1.5 Bluetooth-LE 5.4 -S2/S8 3™ &)~ 3% Ppill i s

fic & v BLE (Bluetooth-LE) #3, PRI.CI_MODE Z¥f£2:Mic 0 8¢ 1, H PRI _TX_FEC %
17288 1 (TX ) 8% PRI_RX_FEC %47 1 (RX i) I, A BLE #z(.

i

e PDU fiff Header 1 Payload

N A TX_PAYLOAD LENGTH

o S2 %3 S=2, S8l S=8

e X A Header K&

Preamble Addr Cl TERM1 PDU CRC TERM2
. 4TI \ . . . .
10 4 32?*? WA | 5 sz 3 (N+X)*S 545 | 38 45 35/8 5

CRC_SKIP_ADDR %7282\~ 0, Ik CRC 1E 75 403 Addr. PDU Al Header; #
fic & CRC_SKIP/ ADDR #7724 1, CRC {EH a1 PDU 1 Header.

2 5 RN, APP AHIERS, AZ0fCE 17 2% WHITEN_SKIP_ADDR 4 1, iX#t WHITEN(H
) V5 36 B A f9 & Header A1 Payload , DL 7 & W F br E B 24 % 17 2%
WHITEN_SKIP_ADDR EC &~ 0 Itf, .75 ADDR. Header 1 Payload.
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8.2 WimERE
8.2.1 RiXUFE

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

8.2.1.1 B A B E RIXEHER

Bt B %717 7% ENHANCE 5y 0, 27 f7#% REG_TX_CFG_MODE A 0, ¥4 HE A\ ¥ 86, %

R

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

PAN216x &% 2.4GHz W&k E F

A

No

STB3 MODE

v

Write FIFO

Yes

TX Settling

v

Transmit Packet

Y

Wait TX_IRQ

v

Clear TX_IRQ

PAN216x Z 517 i Bl 45 V1.0
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8.2.1.2 Yl A %S R IX TR E

PAN216x &% 2.4GHz W&k E F

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

R

Wl s R AR PRS- 8-2 Fra

STB3 MODE

v

Write FIFO

No
Yes

TX Settling

v

Transmit Packet

A

Clear TX_IRQ

Wait TX_IRQ

A
No
Yes

Write FIFO

v

Clear TX_IRQ

!

Set
TX_FIFO_READY
posedge

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &% 2.4GHz Y &R F
8.2.1.3 W EME A A R IETAEE
fic & 271725 ENHANCE N 1, %7172 REG_TX_CFG_MODE & 0, £k A\ 3 s 2 5
R IERE

1 5 SRR RS & 8-3 .
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PANCHIP PAN216x &%l 2.4GHz It R A
EEE
> STB3 MODE
Write FIFO
No
Clear TX_IRQ Yes
TX Settling
STATE_CFG=0x74 ¢
e Transmit Packet
No >
Wait TX_IRQ AU R
» 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

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &5l 2.4GHz L[&Uyz*_ﬁ?ﬁ
8.2.2 BWRE
8.2.2.1 FiEM A B AU
fic & %7 /7 2% ENHANCE 5 0, & f7#% REG_RX_CFG_MODE &y 0, 38 N\ il Ff 32
g S v

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

STB3 MODE

A

No

STATE_CFG=0x76?

RX Settling

v

Receive Packet

Wait

i ?
RX_CRC_ERR_IRQ CRCiserror?

Wait RX_IRQ

v

Read FIFO

v

> Clear all IRQ

8-4 il AR UL A
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PANCHIP PAN216x &% 2.4GHz Y &R F
8.2.2.2 YiEM A E SRR ER

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

STB3 MODE

A

No

STATE_CFG=0x76?

RX Settling

v

Receive/Packet <

Wait

i ?
RX_CRC_ERR_IRQ CRCiiserror?

Wait RX_IRQ

v

Read FIFO

v

Clear all IRQ

4

K 8-5 il AR AL A

SRRSO S B BRSO RN A A IS ) BB RSO AN [F) S T Bl e e 2 A
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 PAN216x &% 2.4GHz Y &R F
8.2.2.3 B AN I A EBRER

Bt B %717 7% ENHANCE 5y 0, %7177% REG_RX_CFG_MODE & 1, ¥4 HE N AHEI
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 W A B E R

Bic & 291728 ENHANCE N 1, % 7% 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
WA IF S DPY_EN 27748, N RX_PAYLOAD LENGTH 277728t B A K Bk 2k
EAE TP
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PANCHIP PAN216x &%) 2.4GHz W RS A
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=07?
TX Settling TX Settling
Transmit ACK T@mmhACK
with Payload
> Wait TX_IRQ
Clear all IRQ
Kl 8-7 s iR ORI
HENE

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &% 2.4GHz Y &R F
8.3 Hahfemut
8.3.1 HahELE

PAN216x [ EZhEALTIAE (Auto Retransmit) & a] SE 8L 1) 25 EL 20 Al 5645
2R it PAM216x 75 R S BB 5, an R AR RE L +5 xE IR a] Py IS 2 F2 o 1 PAN221x
B 5 AL (ACK) , R ETH PAN221x 7] HZ B K IiEZHEA, T8 5.

B EAUE: WTLlET % E ARC (Automatic Retransmission Count) 2377 28K 15
BN E AL R G uiE B o R E AR UGS, IR ARIE] ACK, Haafilk
MAX_RT H W, %0 345 5o 4 .

HEhEALIER: @id % E ARD (Automatic Retransmission Delay) & 77 as, Al L3g
SE PR BEAL 2 [A) (1) S SR )R] o AR N 8] FF 152 B8 AT LA 36 4 bl T IS~ 3 3501 2 4K
BELAE R

BEAEHE: FRRELTRES, R PAN216X Sl ACK A bl g
ACK ik o, AL RS AN 1k, RBIEE B Bk BT

8.3.2 HIINZ

PAN216x ) H s N & 2hEE (Auto Acknowledgement) & B (R B R 544 4 ) 25 ZHLH .
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::

B34 R ACK Bl it i D i 2] — N e s, #20icim PAN216x 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 &: fEREEL T, ACK BAUALE — MR KIHIME R, &
I DA 5000 o X ROR A W T BAE A8 ACK (RIS, ) 3 Bl [l — L 504
TSR] A

TCEERR: HAINEIIRES HE EAL TR R L & . R B I S| ACK &I,
= Hs R BEAATIRE, BtDiRm TR R EE

RIGME: HoNE TR DAL Z0 5 I EEER], F P Al DURSE B = Rk #e &
G PEC AR B, X T S ZEKR 37 3, R BLS A RE BB Il (5 HE R
WABEIH: T ACK tfE i B sl At A& 1, 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 -
RmmEEE: EY H SIS MR, S REE L R AT R, D
HeE Z R R
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PANCHIP PAN216x &% 2.4GHz Y &R F

o fifkBTh: EHRTAEEEE UMM R, R T IEE P BE AL

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

PAN216x ) H M2 D) Aeilad B 308 BEWR B B IR, $Em 7 o4l s MR A

AR

8.3.3 HIIEEH FE

8.3.3.1 WIRANE W R FFE

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

PRX [1J 125us 3.8 T KM RX g+ JFJH TX HEE,

A A7%5 TRX_TRANS_WAIT_TIME 7] PLECAE TRX % i) 1], 24 3eiicit ol ACK )5
A Z B MCU AR B BE R N, AT LUl Be & TRX_TRANSCWAIT_TIME # 4%
a5k 25 MCU Tl BE 55 2 1) AL BRINA]

TEFAE IR TRX B #8422 TRX_TRANS_ WAIT.TIME i {7 28 3E /Tl & .

- - ;
139+TRX_TRANS_WAIT ACK received
LTIME (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 ¥sERBuR E R —EN FHE
8-9 iR | PRX uii =2k T 26— RN 7 B, 8-9 1 255us J ARD ZRiAJiC B 2543
18 . 2ms A H REG_RX_TIMEOUT 7347 7 BRMERC B FISEFFIN ] . PTX RS54z
WKekstTE] 139us BL & 7 oM TX B + JTJ8 RX L% + TRX #4t (ERIAAC 0, A
TRX_TRANS WAIT TIME HAEHBEE) -

PAN216x &% 2.4GHz W&k E F

8o e ACK received
S i 255 €E S
5% Timeout 70 5% IRQ: tx_irq(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)

Kl 8-9 i am MY el 2 R BNy ]

8.3.3.3 WA A RikigELR ACK K FHE

Bl 8-10 iR T TX iy 52k 728 —> ACK [¥IH /7 ¥ . 255us v ARD BRI ML & %5 AR 1] .
2ms AfEH REG_RX_TIMEOUT 777 2% BRIME AL & W EFF I A . PTX KGRI
139us & 7R TX W& 4+ JTE RX HLEE + TRX ¥ (BRAE 0, f#H
TRX_TRANS WAIT TIME & /788l &)

: ) J55us ACK received
5 Timeout 70 5% | IRQ: tx_irg(PID=1)
2ms
~l
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)

PAN216x 2% fhif 45 V1.0

K 8-10 MgomA Kk im % Kk ACK I 71

Page 38 of 68



[
. PAN216x &% 2.4GHz W&k E F

PANCHIP

8.3.4 ¥IEA PID 7R
Hh R R B PR AL AR FE ALY PID (R EAREAD) , KA B o R Az 204 /& B
PE b e R B, Bk 2 A NERESE, PID B4 i 8-11 fr
o RIEMEM FIFO BUA—EHEIES PID Hin—. RAEHNFEARN, TX BRIEK
TX_PID A<=, RX ¥ilal A ACK FH i) TX_PID A2,

PT X T g PR X T fig

. ACKA: 75 PID & 75
BAPID  |—E— 5 o
APID?
&
7"_\‘
"y Y
v AR TR E
HR
v
R

8-11 PID A= A il &
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PANCHIP PAN216x &%l 2.4GHz W RS A
8.4 ZiBHEEU

ZiEEE IR —FE RX B EHMIIRE, ©aF 6 NEA Wb T B E
H. BHEEELYHE RF EEF R —NEHEEE. SN EEEIEE PAN216x FHA MM
SEEE R RE CBUEE E R .

8-12 ZiEiEFHZENIR=EE

PAN216X L B A RX B, 1] LAE—/ MBS M WOk B 6 ANAS [RIE & 1 1 4L
i, P 8-12 Ffiawe AR/ EHE B EHE H AR bk, FERT DLEAT M E . R
DA 6 M E Y TX Bl PAN216x 5 — M E v RX AL PAN216x #EATIEAE o
A B R IE o 2 g RN 2R, R AR — MR E SRR . BT B
T AR S R 30 TR R4 e AR A

AT B2 BN BT A7 s o TE #SE H -

I S

o HIRAURI

o JEfEANE

o B¥EiEZ

* CRCJHHIZEH

o RX HuhhFESF
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PANCHIP PAN216x &% 2.4GHz Y &R F

ZBEHIThAEEIT % B RXPIPE_CFG #iff sy RKMiae, Lilumi s, 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

Sehrilk addr4 addr3 addr2 addrl zw
JHIE 0 pipe0_addr4 pipe0_addr3 pipe0_addr2 pipe0.addrl pipe0_addr0
JHIE 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 TURIHEE

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

No Whitened CRC

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

Kl 8-13 ' 6 Bytes ] AdvA A IEA A& ki E £ A g, vl % 7 4
WL_MATCH_MODE i%$¢ 0~6 Bytes LT .
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PANCHIP PAN216x &% 2.4GHz Y &R F

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 Eb# 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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PAN216x &% 2.4GHz W&k E F

Whitened

<

1 Bytes Preamble H 4 Bytes Addr

No Whitened

CRC

2 Bytes Header ‘ 6 Bytes AdvA H 0~31 Bytes AdvD

< P —>
Do | D1 | D2 | D3 | D4 | D5 | D6 | D7 D36
PLD_START BYTE =0
WL_MATCH_MODE =& wio [ wit [ wiz [ wis | wia [ wis
Do | D1 | D2 | D3 | D4 | D5 | D6 | D7 D36
PLD_START BYTE=1 :
WL_MATCH_MODE =6 weo | Wit | w2 | wis | wia | wes
Do |+D1 | D2 | D3| D4 | D5 | D6 | D7 D36
PLD START BYTE=1 . .
WL_MATCH_MODE =5 wLo [wi | wieed wis | wea [ wis
Do-| D1 | D2 | D3 | D4 | D5 | D6 | D7 D36
PLD_START BYTE =11 .
WL _MATCH MODE =4 '
- - WLO [ WL1 | WL2 | WL3 | WL4 | WL5

PAN216x 2% fhif 45 V1.0
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PANCHIP PAN216x &% 2.4GHz Y &R F

8.5.2

KELIE

K e R AR AR WCIE T | R A A, AR 8 et 0 10 4 B i B I ok v g 2 1 RS 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

PAN216x FH B i 3 R0 0] 35 1 -

PAN216x UK EIEHE M AdvA(6 F747)FA s (& CRC)KEEZ A2y PL_LEN
(Payload Length) -

Whitened
< P

1BytesPreamble | 4 BytesAddr [WPENETENTE 6 Bytes AdvA | 0~31 Bytes AdvD CRC24

<

No Whitened CRC

|

|
> : >
— TV o) Y
|

8.6

8-15 R JEAI R = 1A

K i 4 F 7T it BLELENCMATCH._MODE 27 77 28 R il & -
 BLELEN_MATCH_MODE = 0b’00 : Z&H K J& it e Th e
e BLELEN_MATCH_MODE = 0b’0%.. U £ PL_LEN % T RXPLLEN_CFG A4 2%k

PEEHE T AR AL

e BLELEN_MATCH_MODE = 0b’10 : Y| PL_LEN KT RXPLLEN_CFG A4 <%k
FEEAE T AR

e BLELEN_MATCH_MODE = 0b’11 : Y% PL_LEN /T RXPLLEN_CFG A4 4%
e EAE e e

R

PAN216x 37 £F Bluetooth-LE5.4 B[] S2. S8 ¥ 4=k, &Mmemitk =5 7 L5 BLE #&
RIATIEE . AThEE X BETE Bluetooth-LE 5.4 -S2/S8 ™ J& ) & P is it My TR .
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PANCHIP PAN216x &% 2.4GHz Y &R F

9

9.1

Al O

PAN216x &5 Fr 32 et =28 SPI 8¢ 12C X 2 A7 s AR FIFO #HATEES o BRAIBL T,
12C JB{E A =28 SPI B4 T 5 ADIRAS . B R =28 SPI i, N F5i@id i
B2 /7% REG_SPI3_REN & 1 kE0E.

Hars

PAN216x i 5 K H % — kg =L, Bk T

o BTSN

[FFAF 28 bk 9] + [BE 7 ]

« BFHEHEHKENA

[FAF bk 5] + (BB 1] + [BI|F5 2] + ... + [BEEFHN]

BRI RN R AR

Huht =45 (8Bits) B 5 (8Bits)

Hik (7Bits) i S E

A6

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

9.2

U T
Bit[7:1]: #fFasHutt
Bit0: W/R
[0]: Host A\ PAN216x H52H ¥4
[1]: Host [A] PAN216x H.5 N\ ¥idiE
HIEFT:
Bit[7:0]: SP1 5 AL BLHU H 4

=& SPI

PAN216x #F—2k SPI S, & FHEH =4 SPI s, 1578 L E % B 574
REG_SPI3_REN A 1, ¥k =%k SPI 1)k,

= 2§ SPI {5 545!

* CSN: SPI jikfE5, fKHETHK

* SCK: SPIW4MMES, RN AEHET, EHE—A LA T H0E R

e MOSI: SPI HEMNGHES
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90.2.1 =% SPI BmF

SPI S FIR:

CsN L 5 [

MOSI X As X A5 X Aa X A3 X A2 X AL X A0 X w=rX Div?X Dwe X bws X dwaX_bwaX bwz X DwiX owof

1C will latch address bit IC will latch data bit
at rising edge of SCK at rising edge of SCK

9-1 =%k SPI 5t

922 =%k SPIiEmFF

SPI I FPUnT

CSN | 5 _ [
SCK ;I nEpEnEREREN |ﬁ$| REEEnEnEnEnEn

MOSI X A6 X A5 X A4 X A3 X A2 X Al X A0 XR=0X D¥7XDr6 X Dr5 X Dr4 X Dr3X Dr2 X Drl X DroX

IC will latch address bit IC will control MOSI IC will latch data bit
atrising edge of SCK at falling edge of SCK atrising edge of SCK

9-2 =%k SPI i 7
- 73 ZESPI EEEERTMPAN2IBX 7 MOSI 77 SCK [958 I~ N EEIHI 212 I3 A SR H K da tH IR,
HOST 227 SCK /745 8%~ T IF /-2 i 15 MOSI iy 3 tH 32 Ky g A, 2o B ] GESS 5 2 i 145
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PANCHIP PAN216x &% 2.4GHz Y &R F
923 =%k SPI B FER

|<_ Tcwh _>|

L e Tech
SCK _:F—\_/% - /

MOSI

9-3 —£k SPI i} 7 EKE

N SPI I PP ESRZ I R K 10pF SRk i .

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, Tf 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 Uk SPI

PAN216x BRINSCRFIYZE SPI 5. 5 7 i3 HIUZk SPI 325, 167E e B % 7 4n
MOSI_MUX_EN N 1, ZEH 5| 5 MR AL ThRE, fHRE MISO TIRE.

U2 SPI {55 f45:

* CSN: SPI jikfE5, fKHETHK

e SCK: SPIW#MES, RN AEHE, EH—A LA T8RRI

e MOSI: SPIHHRES, FHUHIH, MHLEA

PAN216x F 717 i1t B 15 V1.0 Page 47 of 68




A
[
PANCHIP PAN216x &% 2.4GHz Y &R F
e MISO: SPI##E{ES, EHEA, MHLEHH

9.3.1 JY£k SPI B FF

SPI S FIR:

CSN_|; [

MOSI X A6 X A5 X Aa X A3 X A2 Y ALY A0 XWX Duwr) Dwe X ws Y owa) Dwa) owzXowr X DweY

MISO X Do not care X

IC will latch address bit IC will latch data bit
atrising edge of SCK atrising edge of . SCK

Kl 9-4 DUZE SPI B 7

9.3.2 DUZE SPI iR 7

SPI 1ZH U .

csN L ; -
SCK 'yigigiginintniglsininininiginln

MOSI EEXA5XA4XA3X A2 X AL A0 X w=LX Do not care

MISO Do not care Xoir7Xr6 Xors X praX pr3Ypr2 X ore X Dro)
1C will latch address bit 1C will latch data bit
atrising edge of SCK atrising edge of SCK

9-5 PUZk SPI i 7
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PANCHIP PAN216x &%l 2.4GHz W RS A
9.3.3 [U%Z SPI B FER

e Tewh >

=T > /2

<7l ce
o _:‘/J—\_/ee Tcch —

>Tdh<
| Tdcj |
MOSI
| Tcsd | Tcd | Tedz
e S A G

TR SPI B PR R 12 8 B K 10pF A1 FA .

Symbol Parameters Min Max Units
Tdc Data set-up time 15 - ns
Tdh Data hold time 2 - ns
Tesd CSN signal effective time - 40 ns
Tcd SCK signal effective time - 51 ns
Tcl SCK signal low-level time 50 - ns
Tch SCK signal high-level time 50 - ns
Fsck SCK signal frequency - 8 MHz
Tr,Tf SCK signal rising/falling.time - 110 ns
Tcc CSN set-up time 2 - ns
Tcch CSN hold time 2 - ns
Tcwh CSN invalid time 49 - ns
Tcdz CSNtsignal high impedance - 40 ns
94 12C

PAN216x SRIASCRF 12C {5, Hr12C {55 SCL M1 SDA ZralEH SPI K SCK A
MOSI 5] .

PAN216x f] 12C &£k(=5 (0 START. RESTART. ACK. NACK. STOP %) 584
R b 12C RN 7, #MGEAR 12C I 7RI AT IR #AE.

WAL Ox71, HuhEAZ%E N 7 bits.

{/y/:,ﬂ:
- [ 12C RS, IR EDLIF CSN 155 el E 55 (PAN216x A A5 X CSN 5/ BIFEA L #7 H1 B
- [EH2C #f, ZERK Host 4 CSN 15 54 5 5 & AF 775
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PANCHIP PAN216x &% 2.4GHz Y &R F
9.4.1 12C BN

12C 57 &l 9-6:

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

| L 12€ stOp
- Data From Host
............ Reg Write Cmd(0)
S So— Reg Address(7Bits)
S ACK From PAN216x(SDA LOW)

: —— 12C Write Cmd (0)
t----- PAN216x 12C Address (0b1110001)
t---- |2C Start Condition

From host to PAN216x From PAN216x to host

9-6 12C 5 il
9.4.2 12C R FE

12C et P an i 9-7:

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 .. |2CStop
' feeaoes 12C Nack
feooeee Data From PAN216x

: — 12C Read Cmd (1)
Feoenennninne 12C Repeat Start

eroeernmesnsmecsesnene. Reg Read Cmd (1)
e Reg Address(7Bits)
e ACK From PAN216x(SDA LOW)
---------------- 12C Write Cmd(0)

f.oee. PAN216x 12C Address (0b1110001)
------ I2C Start Condition

From host to PAN216x From PAN216x to host

9-7 12C #it
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PANCHIP PAN216x &% 2.4GHz Y &R F
9.5 FIFO

IEH AR, PAN216x J2AEF A 64 471 RAM, RI5 318 128 775, fEIGRE T,
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

9.6 IRQ it
PAN216x B S WL FE{EH 1 AN B 10 51 IRQs. H s | A ER A AR HL A &L
A IRQ_HIGH_EN &7 A7 25 i B A = FEFA 2% o PRI mT s et o Wy B i 25 17 2% BF il 2l 4T
JF, IR FENL AT DL I A ) e A w7 A7 g 1977 LA PAN216X 4 117 1 R I 4
PAN216x tLA 8 Firfirsiff, i h#.
o T R A FWREFEE 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 Hi1# CRC ERROR I i i
RX_LENGTH_ERR_IRQ_MASK RX_LENGTH_ERR_IRQ I s A RSB KA R
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
JE R :
- PAN216x 7= ERT 107 51 i, 5] LARAT \OMUX 17 58 1 25045 51 JIHG 77 bR TR 1, 3540
1 — 7%
HEN

PAN216x F 717 i1t B 15 V1.0 Page 51 of 68



v)
/>

PANCHIP PAN216x &% 2.4GHz Y &R F
9.7 I10MUX

9.71 MOSI EIRQ EH

MOSI Ji H IRQ 430 52 FH 1 751
o JHH=%k SPI iAk: MLE REG_SPI3_REN Zif7#¢ A 1
J5 F MOSI 5| B2 F BhEg: BCE IRQ_MOSI_MUX_EN #7884 1
2t DL EECE S, MOSI 5| JHI7E SPI B8 INI N IRQ I ThEE, H A K.

CSN |
SCK A A
I\(/lf;g) - IRQ LOW K Clear IRQ ) IRQ HIGH

& 9-8 =%k SPI MOSI 5 i IRQ K ¥
9.7.2 MISO 5 IRQ £H
USRS A6 FTPULe SPY, VA IRQ A1, TR IRQ Zh 52151 MISO 511 I

IRQ S H G H 7i%: BE PAN216x JyPU4k SPI#:ix, (REG_SPI3 _REN 27 {7 2efit NERIA
fH0) , ZAEECE IRQ_MOSI_MUX_EN ZFfra8 N 1, 1XAf MISO_PAD 7t SPI Z5 I A

IRQ TifiE-

CSN L : -
scK AUy
MOSI X : Clear IRQ ; X
|\(/|I|§8) —|L IRQ LOW K i Do notcare i )

K 9-7 PU%Z SPI MISO E ] IRQ I FF

973 SDA5IRQEH

SDA Ja i IRQ 430 & F ) /71
o ZEF =2k SPI M. Ml E F 4 REG_SPI3_REN A0
o JAM12C M4 ¥ CSN | IV A 8 AN b
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PANCHIP PAN216x &% 2.4GHz Y &R F

o JHiH SDA 5|Jih I E HIhEE: HCE FF4s IRQ
23 L FRCE SR, SDA SIHIZE 12C B N &2

_12C_MUX_EN # 1
FN IRQ H i Dige, fKH- A K.

VERE: SDA FI I B R /T I, HRIERT /PR AN & #ritEfT 12C 11/ 7, Host i ZH A

CSN
IRQ
SCL |_A 1;
SDA
(IRQ) S ¢ Clear IRQ ) IRQ HIGH

K] 9-912C SDA EH IRQ ¥
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PAN

[

)
CHIP

10 &HFas

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

PAN216x &% 2.4GHz W&k E F

Hihk R BIT |BRIME | 5 | %
PO | 0x00 | PAGE_CFG 0x00 SE R TR
RESERVED 7:1 |0 W/R | Reserved, JCiE5 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 WI/R | FIFO 12/5 Hb kil
PO | 0x02 | STATE_CFG 0x00 R T2
AL R N, A 0
TX_FIFO_READY 7 |0 W/R y s 1o
- - A IR FIFO Hf i 8ds A 5
0: JRBHAHES 7 i AR B
EN_LS_3v 5 |0 WIRT . 3130w isins m A
REX AL
POR_RSTL 5 |0 W/R | 0: 517
1: A8
0: 1RIE2FA7aslr e, BiEEk
1: fREZFAAA A, B (R FF
1S0_TO_0 4 0 WIR VE: 1F Deepsleep fiz0 FECE N 0; H
e N RE A 1.
RESERVED 3 |0 W/R
0: Deepsleep iz,
1: Sleep fHz{
2: STB1 & (LDO L)
OPERATE_MODE 20 |0 W/R | 3: STB2 £iz(0SC T.1F)
4: STB3 Bz (OSC fiith)
5: TX fH{
6: RX Hizt
PO | 0x03 | SYS CFG 0x02 RGBSR FHE
RESERVED 73 |0 W/R | 25 11 #4E
0: MOSI 5 IRQ ~EH
1: SPIEi:{, MOSI 5 IRQ It &E
IRQ_MOSI_MUX_EN 2 0 WR fi. ¥E: IRQ_MOSI_MUX_EN A& 1
i, 12C M2 T01 18
R X B R E AL
SOFT_RSTL 1 1 WIR | 0: S $iri=hig i
1: AEAHCFEG)ZHE
0: {#if nRESET, Z%FH MISO
MISO_MUX_EN 0 |0 WIR'T 1, fisf MISO. %51 nRESET
PO | 0x04 | SPI_CFG 0x73 SP1 S LRI B e
HENE
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PANCHIP

PAN216x &% 2.4GHz W&k E F

REG_SPI3_REN

WIR

SR O PR AT AT A
0: ZEH =2k SPI &A=\
1: JAF =4k SPI A=

REG_MOSI_PUEN

WIR

MOSI 5| Ji_I- 7 B BHAE B

0: ZEH MOSI b4 i fH

1: a3 MOSI i s pH

7¥: 1 REG_IN_PAD_MODE #1788
fic 0 H 2E 2%

REG_CSN_PUEN

W/R

CSN 5| Ji_E-Fi7 s FH AT BE

0: 2%/ CSN 4 HH

1: JAF CSN EfreafH

7¥: 7£ REG_IN_PAD_MODE %17 8%
Bt 0 I A= 5%

REG_SCK_PUEN

W/R

SCK 5| Ji1 - iz H pHfdE

0: ZXF/SCK 4 HifH

1:0 Ji ] SCK._FFir e B

7¥: 4£ REG_IN PAD_MODE % {7 %%
Fic 0 FF AR

REG_IN_PAD_MODE

W/R

SCKx. CSN 1 MOSI _F; Ha FH AR B 77
iV

0: IEH AR, AT FRC & 5] B
fH

1: f#fE SCK. CSN 1 MOSI tHiH
FH

RESERVED

2:0

011

W/R

BN 011, ZEIE#RME

PO

0x06

12C_CFG

0x05

12C BAEFHFH

RESERVED

74

0000

IRQ_I2C_MUX_EN

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

1: IRQ 5 12C ] SDA i 5 H

H:

7E SDA i Wi thfef5, 12C BZRTE
TN H SDA NKH PR, FxFH

RESERVED

2:0

101

PO

0x07

WMODE_CFG0

0x49

TAEEARE F 4 0

CRC_MODE

76

01

W/R

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

WORK_MODE

5:4

00

W/R

TAERE AR

00: XN297L =t
01: FSO1

10: FS32

11: BLE =t

WHITEN_ENABLE

WIR

FILIhRE 2 5 1 g
0: K
1: ffifg
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PANCHIP

PAN216x &% 2.4GHz W&k E F

CRC_SKIP_ADDR

WIR

CRC 7 ik id 3t ik ik %
0: CRC ABbid i
1: CRC #idf i

TX_NOACK

WIR

1. oA TX_NOACK A 1
0: 5 TX_NOACK 174 0
T

PSR E] TX_NOACK Jy 11, A
H5 ACK %5 0; 1F] TX_NOACK
O, NFERE ACK HiEfl.,

ENDIAN

WIR

0: /N tb4R R, «BLE #i8 T H
1: KumEbERE, XN297L sl F1E A

PO

0x08

WMODE_CFG1

0x83

THEARLEFFE L

RX_GOON

W/R

H I CRC 5%V RX K EEAS 5. Huhil
HRRT RF &R B BOIRS .

0: HIAEIRITIBH RX

10 AR I 2R S0

PRI_EXIT_RX

W/R

BAPRILALE T, sRiE ROk

=

FIFO_128 EN

WIR

0: H A fd 64 7191 FIFO

1: HKA[ i 128 775/ FIFO

T XN297L @A F1 BLE £
T, KA E 1, MR,
AL E 0,

DPY_EN

W/R

B R AR R . % bit AT LAREfF
HE AWK, AU EERY
uity e B B KK B

RX_PAYLOAD LENGTH.

7 XN297L M iEAR A T 2SI Ar .

ENHANCE

W/R

0: Ji P it R i 5
1: A B s R i 5C

RESERVED

W/R

WAHCE Y 0

ADDR_BYTE_LENGTH

1:0

11

W/R

Hiuhik w8 B v

00: 2 715

01: 37

10: 4 77

11: 577

e SR B bR TE R N T 5
DU IS 71 il

PO

0x09

RXPLLEN_CFG

0x00

BRKERLE FF%

RX_PAYLOAD_LENGTH

7:0

0x00

W/R

B PAYLOAD K (S E

PO

0x0A

TXPLLEN_CFG

0x00

RIEKELEFHE

TX_PAYLOAD_LENGTH

7:0

0x00

W/R

K5 PAYLOAD K15 &

PO

0x0B

RFIRQ_CFG

0x00

o W B B 77 A

TX_IRQ_MSK

W/R

L S IRQ WA ZHh b5 1
: R IRQ A ZH IS B

TX_MAX_RT_IRQ_MSK

W/R

0
1: SR IRQ A % ks R
0: Srhlkr IRQ &z iz B
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PANCHIP PAN216x &%l 2.4GHz W RS A
HE N
1: Ml IRQ A iz s 2
RX_ADDR_ERR_MSK 5 0 W/R 0. I IRO 41 %P (2 1
1: B IRQ WA 1% H i B
RX_CRC_ERR_IRQ_MSK 4 0 W/R 0: P IRO 45 1% P (2 B
1: BB IRQ A iz ki 5 B
RX_LEN_ERR_IRQ_MSK 3 0 W/R 0: LI IRQ 4 eI
1: Ml IRQ A iz s 2
RX_PID_ERR_IRQ_MSK 2 0 W/R 0. I IRO 41 %P (2 1
1: S IRQ A 1% i s B
RX_TIMEOUT_IRQ_MSK 1 0 W/R 0. I IRO 1% (2 1
1: Bl IRQ ¥ i b5 B
RX_IRQ_MSK 0 |0 WIRT 0. i 1IRQ 7% i .
PO | 0XOC | PID_CFG 0x00 PID #niRFC B a8
2 F 31 PID Thigg
PID_MANUAL_EN 7 0 W/R ~ )
- - 1; Ja HFE20 PID Ihie
ACC'ADDR Lt v [T PR S KA
0: FE4 TR
ADDR_ERR_THR 6:4 |0 W/R | La. S0V 14 bit A HbERS 3=
7: V7 ) bit FHdAS R
X7E PID_MANUAL_EN=1 i} 4%,
RX_PID_MANUAL 32 |0 WI/R | RX i 7E B0 BI04 BT F3h it B 1
RX_PID {f
TX_PID_MANUAL 1:0 |0 W/R | {X7E PID_MANUAL_EN=1 It} 4 3¢
PO | 0XOD | TRXTWTL_CFG 0x00 BRI E A AR E e
B SO V)4 2 8] JE 3R B ]
i 8 frit%es, Hfr: Wb,
T
1. 38 558 T e 2% i P A I e R U2 ) )
TRX_TRANS_WAIT_TIME[7:0] 7.0 |0 WI/R | ZERS I [A]3E B &N 0.
2. 3R R B e Ik 2 TR 4E
AR A 1] AR 5 1 ) B FE AT ACK
KR eE, T B A s
(LR, 0 8 T B AR B [ R
PO | OXOE | TRXTWTH_CFG 0x00 WOR VIS4 B (A1 e B &7 2%
RESERVED 7 0 W/R
1t 1
TRX_TRANS_WAIT TIME[14:8] |6:0 |0 W/R A TR T FSER R
=7 AL .
PO | OXOF | PIPEO_RXADDRO_CFG 0xCC Pipe0 RX Address0 Fit B % 77 5%
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 % 77 5%
RX_ADDR[23:16] 7:0 |0xCC |WIR
PO | 0x12 | PIPEO_RXADDR3 CFG 0xCC Pipe0 RX Address3 Fit & % 77 5%
RX_ADDR[31:14] 7:0 |0xCC |WIR
PO | 0x13 | PIPEO_RXADDR4 CFG 0xCC Pipe0 RX Address4 it & %7 77 %
HENE

PAN216x 2% fhif 45 V1.0

Page 57 of 68




[

)

PANCHIP PAN216x &%l 2.4GHz W RS A
HE N
RX_ADDR[39:32] 7:0 |0xCC |WIR
PO | 0x14 | TXADDRO CFG 0xCC TX Address0 Fit B 177 5%
TX_ADDR[7:0] 7:0 |0xCC |WIR
PO | 0x15 | TXADDR1_CFG 0xCC TX Addressl Fit B 8177 5%
TX_ADDR[15:8] 7:0 |0xCC |WIR
PO | 0x16 | TXADDR2_CFG 0xCC TX Address2 Fit B & 77-5%
TX_ADDR[23:16] 7:0 |0xCC |WIR
PO | 0x17 | TXADDR3_CFG 0xCC TX Address3 Bt & & 1755
TX_ADDR[31:24] 7:0 |0xCC |WIR
PO | 0x18 | TXADDR4_CFG 0xCC TX Address4 Bt B & 175
TX_ADDR[39:32] 7:0 |0xCC |WIR
PO | 0x19 | PKT_EXT _CFG 0x00 AT REBEFFSE
Feuas T ORI REIF R
W_RX_MAX_CTRL_EN 7 |0 W/R |1: T
0: Kl
HEADER AT LENGTH i & :
HDR_LEN_EXIST 6 |0 W/R | 0: #5H) HEADER 1 LENGTH T
1: Ja I HEADER 1 LENGTH F-E&
4 HDR_ LEN_EXIST Jy 1 424,
00: - & HEADER 1 LENGTH 7B
01: i/ LENGTH HeEMubE =5 —14
7%, H HEADER
10: J5 /0 LENGTH H oAbt 55 —
HDR_LEN_NUMB 5:4 |00 W/R N4 HEADER bl 5 T4
—AN T
11: 5/ LENGTH H ottt j5im s =
A5, HEADER JAyHbl 5 1 A
PN
0: 25 TX ¥ #ihht
PRI_TX_FEC 3 |0 W/R Lo BT TX S i
0: ZXF RX ¥ #iizh At
PRI_RX.FEC 2 |0 W/R Lo T RX 5 i
I HAs Ak
00: S8
PRI_CI_MODE 1:0 |00 W/R oL So
1xX: 1%%3
PO | OX1A | WHITEN_CFG OX7F BB B HFFE
AL 75 kot ik«
WHITEN_SKIP_ADDR 7 |0 W/R | 0: F4EASEkI ki
1: AfbeBkit stk
WHITEN_SEED 6:0 | OX7F W/R | B AIL61E
PO | 0x1B | TXHDRO_CFG 0x00 Ri% HEADERO Mt B 2 1752
TX_HEADERO 7:0 | 0x00 wir | HDR_LEN_EXIST=L, i
- HDR_LEN_NUMB > 10 5% 11 i 43¢
PO | Ox1C | TXHDR1 CFG 0x00 K% HEADER1 it B & f7ae
HDR_LEN_EXIST=1, H
TX_HEADER1 7:0 | 0x00 W/R HDR_ LEN_ NUMB 3% 11 B4
HENE
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PANCHIP PAN216x &%l 2.4GHz W RS A
HE N
PO | 0x1D | TXRAMADDR_CFG 0x00 TX FIFO it B % 77 5
TX_RAM_START _ADDR 7:0 | 0x00 W/R | TX uiii I\ FIFO HUE [k g kit
PO | 0XIE | RXRAMADDR_CFG 0x00 RX FIFO #2if e B %758
RX_RAM_START_ADDR 7:0 | 0x00 W/R | RX 3 [i] FIFO "5 {f f ik af bk
PO | 0XIF | RXPIPE_CFG 0x01 ZEEFRTAS
RESERVED 76 |0 WI/R | 25 1 #4E
PIPE5_EN 5 0 W/R | ZisiEH s pipeb f#5E
PIPE4_EN 4 0 WI/R | ZidiEHE BT piped i
PIPE3_EN 3 0 W/R | ZisiEH s pipe3 f#5E
PIPE2_EN 2 0 W/R | ZisiE U AR pipe2 f#5E
PIPE1_EN 1 |0 WIR | ZidiEs o= pipel fiife
PIPEO_EN 0 1 W/R | ZiBiEHE WU T pipe0 {#5E
PO | 0x20 | PIPE1_RXADDRO CFG 0xCC Pipel RX Address0 fit B Z5f7a%
PIPE1_ADDR[7:0] 7.0 |O0XCC | WIR | ZiEE T pipel 1 8 fir
PO | 0x21 | PIPE1_ RXADDR1 CFG 0xCC Pipel RX Addressl fic B & /7 #¢
PIPE1_ADDR [15:8] 7:0 | OxCC WI/R | pipel~pipe5 Huht[11[15:8]f%
PO | 0x22 | PIPE1_RXADDR2_CFG 0xCC Pipel RX Address2 Fit & % 77 5%
PIPE1_ADDR [23:16] 7:0 | OxCC W/R | pipel~pipe5 Ml f1[23:16]4%
PO | 0x23 | PIPE1_RXADDR3 CFG 0xCC Pipel RX Address3 it & & 77 5%
PIPE1_ADDR [31:24] 7:0 | OxCC W/R | pipel~pipe5 Hulif1[31:24]4%
PO | 0x24 | PIPE1_RXADDR4 CFG 0xCGC Pipel RX Address4 Fit & & 77 5%
PIPE1_ADDR [39:32] 7:0 | OXCC | W/R | pipel~pipe5 Hui:[1][39:32]HL
PO | 0x25 | PIPE2_ RXADDRO CFG 0xCC Pipe2 RX Address0 it B % 7 5%
PIPE2_ADDR [7:0] 7:0 | OxCC = | WIR | Zi@iE# T pipe2 ik 8 fif
PO | 0x26 | PIPE3_RXADDRO CFG 0xCC Pipe3 RX Address0 it B % 7 5%
PIPE3_ADDR [7:0] 7:0 [ OxCC |WIR | Zi@iEH T pipe3 ik 8 fif
PO | 0x27 | PIPE4A_ RXADDRO CFG 0xCC Pipe4 RX Address0 it B 3 7 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 At B & /7 2%
PIPE5_ADDR [7:0] 7:0 |0XCC | W/R | Zi@iEH 0T pipe5 ik 8 £
PO [ 0x29 | TXAUTO_CFG 0x03 B B 57 %
H 2 46 4E i
0000: 25018
_ 0001: 50018
ARD 7:4 | 0000 W/R 0010: 75045
1111: 400016
H 3 i &
0000: A ACK (1131545 5
0001~1111: ## ACK [ M5
0001: RHt/EHL ACK, AEAL
ARC 3.0 |0011 W/R | 0002: K4f/EHEMC ACK, IRZH L1
"
1111: KSR ACK, mZEAf%
14 %
PO | 0x2A | TRXMODE_CFG 0x01 WREARE T
HENE
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PANCHIP

PAN216x &% 2.4GHz W&k E F

REG_TX_CFG_MODE

WIR

0: FLUCRIER I
1: EHRGERA

REG_RX_CFG_MODE

6:5

WIR

gl S idi)

0: FLIKILIR

1: 7R 0 RO

2: AR

ke

FEBER RN, A2 0, RFCRES
MUY S A 2 18] B 3 e 5.1 Host =
iR

PRE_2BYTE_MODE

W/R

297L i 7E 2Mbps i X R
PREAMBLE Tjft:

1: 297L #i: ¥ PREAMBLE & & %
i, (A4 2M AR Bl

0: 297l 1 PREAMBLE Rk 1 i

W_PRE_SYNC_12B_EN

W/R

12bitpresync {i i

1: HbhbA5 12bit VCEC 1k 2 7= A il [H]
WIET

0: KMILIIRE

W_PRE_SYNC_8B_EN

W/R

8bit presync 14 it
1o bt 8bit FLAD -5t 25 7= A= il lH]
HiES

0: KMLI)HE

W_PRE_SYNC_4B_EN

W/R

4bit presync f#fig

1: HihtA 4bit VLAC bAoA FilR
2R

0: XMILIIRE

W_PRE_SYNC_EN

W/R

Presync it fiife. ik
W_PRE_SYNC_EN P 1 1fj
W_PRE_SYNC_12B_EN.
W_PRE_SYNC_8B_EN.
W_PRE_SYNC_4B_EN #[fic 0, Hbhk
A 16bit ILAC E2x A TR 215 5 .
HAR A bk 58 4 VUEC 2 R/, $EATHE
ER —MNTRILEAE 5, P R
5E AGC, Bji-7EHhERY B AGC Bk
o

PO

0x2B

RXTIMEOUTL_CFG

0xDO0

BUGER L E A

REG_RX_TIMEOUTI7:0]

0x0D

W/R

BWGE B, Ik 8 A, BAfr: A

PO

0x2C

RXTIMEOUTH_CFG

0x07

B i B A A

REG_RX_TIMEOUT[15:8]

0x07

W/R

PRI BEE, 8 fi.

PO

0x2D

BLEMATCH_CFGO

0x00

BLE Bt iR AC B 7% 0

SNIF_EN

W/R

SNIFFER f#ifg
1: ffifE
0: xM]

WL_MATCH_MODE

6:4

000

WIR

BLE #i3T, RX A 44 Hid JERE
W

PAN216x 2% fhif 45 V1.0

Page 60 of 68



e

PANCHIP

PAN216x &% 2.4GHz W&k E F

000: ANigE, A bRk

001: HFHUCE_E WL_ADVA[47:40]8
Rt

010: H UL WL_ADVA[47:32]8)
Rt

011: HFHICE _E WL_ADVA[47:24]8)1
ik

100: W FVLAC_E WL_ADVA[47:16]H]
Rt

101: R VLA E WL _ADVA[47:8]H) |
i

110: F % WL_ADVA[47:0]4= %5 VG fic B
S’

1114 |7 000, ASityEai b3k

BLELEN_MATCH_MODE

3:2

00

WIR

BLE #F, T 5t i il g8
Tt
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