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Ci24R1

RNIEHES

N iR IR
ARQ Auto Repeat-reQuest EEEX SR
ART Auto ReTransmission EE/EW;3
ARD Auto Retransmission Delay H 3 HAL GEIR
BER Bit Error Rate PRI
CE Chip Enable Ol Re
CRC Cyclic Redundancy Check TEH IR
CSN Chip Select Jrid
DPL Dynamic Payload Length NP KE
GFSK Gaussian Frequency Shift Keying e S0 AR B
IRQ Interrupt Request Hh Wi oK
ISM Industrial-Scientific-Medical Tb-Fp - 5
LSB Least Significant Bit B ARA A
Mbps Megabit per second AL RFAD
MCU Micro Controller Unit etk
MHz Mega Hertz JeMh 2%
DATA IRQ Master In Slave Out/ Slave In Out F AN ML /DL

Master/IRQ ML/ BB

MSB Most Significant Bit HR e A RUE
PA Power Amplifier B ON
PID Packet Identity A TN LA
PLD Payload B
RX RX i
TX TX RSP it
PWR_DWN Power Down L
PWR_UP Power UP i)
RF_CH Radio Frequency Channel U e IE
RSSI Received Signal Strength Indicator ERE R =
RX Receiver P
RX DR Receive Data Ready PR B e w2
SCK SPI Clock SPI I 4
SPI Serial Peripheral Interface RATAM R
TX Transmitter RETHL
TX DS Transmit Data Sent CR
XTAL Crystal pn AR 7 A
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H *x

1 & 1
2 BlHER 2
3 TAE#ER 3
Bl RS I oot e e e e e et s e e s e e e e s s e e e eraeen 3
3.1.1 SHUtdOWn EAERFETR oottt ettt e et e e eeena 4
3.1.2 Standby TAEBEIR ..ot 4
313 TALE-TX AEAE IR ettt ettt et ettt e e e e e et et ee e s e e e et eneneas 4
31,4 TX TEAEBEER oottt et e et e e e et ee et e s s e e ee et ee e s ereeeen 4
315 R A IR oottt ettt ettt ettt ettt eeenenn 4
4 FRELETIL 6
A1 2AGHZ BETR ettt r e r s eeen ERIRENPE.
A T T A TR oottt ettt ettt a ettt ettt a et e e et ettt et et et et et ettt ae e e et et e eeeeenens 6
5 SPI#dESEHEBED 12
3L S P A ettt ettt ettt et ettt ettt a ettt et ettt ettt et eeenene 12
5.2 SPLET T oo ettt ettt ettt e e e e st e et e s ee e e et ee et e e s reeraeeen 13
6 TSR 15
7 FESHER 22
Tl IR B oottt ettt ettt ettt r et ennaeen 22
7.2 B BT oottt ettt ettt ettt n et ernaeen 22
8 HERFR 24
9 MANHFEHEHE 25
10 REFE 31
11 THRER 32
12 BARZRHSBRF N 33
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1 fEfr

Ci24R1 & —RULAEAE 2.4GHz ISM #iE, LOURMA L&, FRIRAL
ARQ HHF PN G B R LUK #8585 o TARSZR VG Ry 2400MHZ-2525MHz, L4 126
A~ 1MHz 7 96 15 18

Ci24R1 KH GFSK/FSK #r-ifill SRR . Bt imE s PA Hith Th A& Ay
PAVAY, SCRF 2Mbps,1Mbps,250Kbps = P4 4 o e (14 a4 ] DAAE S 6 1) B )
SERFEIRER AR ORI AT LR BRI D E.

Ci24R1 WK M2 BLE4.2 #aAE) PHY 5 MAC, " LLARH 728l 5 FHLE
AT H.

Ci24R1 #AE 5 AR 7, R BEREES] S (MCUD J83id — 28 SPI #% XL /b
HUUAZ5 A7 ST B R0 AT DUSSEBEE R OROEME - iR AT ARQ ZE4 5 1 T 00 3l (5 5 3,
SCRF 2 MiBERE, AT A TaEi4 53l ARQ PR U . W RICK FIFO, ] LAfRIE
S5 MCU #iiEsl b4, Hamil ARQ A Vil 51 B Re A BLFT A Ml i/, K
KK T MCU [ RSHFE-

Ci24R1 BAAAEHEIKHM RGN H A, HFHE—A MCU i 4G a4 R A]
DA B — N TR BRSO R R4t AR MU PSRR ) LDO HUJE, LRI 2.1-3.6V T HLJE
TR R E TAE: B07 10 % 2.5V/3.3V/5V &L FksifE /0 HIE, mILLS5&F MCU
g B, SR NSRRI, AT ASEIL AR R IR M, S I B B S L

k.
AN
Modulator
CSN
—

Transmitter T ¢ SCK
RFP . | SPI DATA/IRQ
< L I | >
Management N ARQ
I Engine

RFN

Regs

5 q Map
N A GFSK/FSK | |
Demodulator
o]

Receiver

B 1-1 38 SR
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2 SHERE

CSN ® VSS
® 3
SCK [ 2 | :j | 7] ANT ANT[ 1) A (C8]vop
= Vss = (7]xC2
DATA/IRQ/[ 3 | w [ 6 ] vDD E
— CSN z (6] xc1
Sy
XC1 Xc2 SCK (5] pATANRQ
SOP-8 DFN-8
K 2-1 Ci24R1 5| B Z B
* 2.1 FIHIThRER R
ity | o H | o A HR u R | DhRefEiA
(SOP-8) | (DEN-8)
1 3 CSN DI SPI k(55
2 4 SCK DI SPI W85 5
3 5 DATA/IRQ 10 SPI Hd 4 N\ /4 /v s =
4 6 XC1 Al RPN
5 7 XC2 AO e st
6 8 VDD Power HYE (+2.1 ~+3.6V, DC)
7 1 ANT RF RekFzO
8 2 VSS Power(0V) | s
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3 TAEER

3.1 REHKHHE

Ci24R1 A WA REHL, I35 O R FEA R TAER A [ 4.
Ci24R1 At &y Shutdown. Standby. Idle-TX. TX Al RX Fifh TAERI. IR
A 3-1 Fioss

VDD>=1.9V I FEH 100ms

K =
Shutdown

PWR | UP=1
PIeitiE s 1.5~2ms  PWR JUP=0

PWR_UP=0 PWR_UP=0

RipLARE
Standby

CE_OFF=1

PRIM RX=0,CE_ON=1

CE_OFF=1 TX FIFOTE 40

PRIM_RX=1 ,CE_ON=

R5FAS N 5
Pt a) . KZ1160u

Idle-TX
TX FIFOL 3
CE_ON=1

TX FIFO F % #% HCE_ON=1
B KA & S 5E R HLCE. OFF=1 DIHIIR: K4 160us

Bl
RX

R
TX

TX FIFOH ¥ ¥
HCE _ON=1

K] 3-1 Ci24R1 TAERE R Y)# &
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3.1.1 Shutdown TAERER,

£ Shutdown TAERER, Ci24R1 FraWCR DIRERHOCH], &7 1R TAE, AR
T/, ABFTE W AEAHE AN FIFO fEARFFAAL, i@t SPI SLHiRt a7 7 38 i 5 .
% #E CONFIG ZF /74511 PWR_UP {7 [ME N 0, & K L EPIR[A1 %] Shutdown TAEREZ.

3.1.2 Standby TAEHE,

7t Standby TAEMEEN, RA MR &5 S TE, fRIE T30 7E I FERD B I [F]
I REERE JE 3. W E CONFIG Zifrds NI PWR_UP AL MEA 1, &Rt E
BN Standby iz, O F BB EPERE R Al — A 1.5~2ms, S&EIBRMIMEREA K. 558
CE ON & )&, 0 Fl B Standby #E AN F Idle-TX 8% RX #=, 5 CE_OFF W% /&,
O F B Idle-TX. TX 8¢ RX #2UR [H] # Standby #E3,

3.1.3 Idle-TX TAEHER

1 Idle-TX TAEMEA R, S ARHR 2% duk S b % T/ . M LT Standby #3X,
O HFEE Z L. K1 TX FIFO {87, I HE CE ON i, &H#EA
B Idle-TX #ixl. 7RI, QA Fr i 8E Bl 2 TX FIFO Hr, 8 Fr PN B Y L
KB E s, Pl TX MR EdE R % .

f£ Standby Al Idle-TX TAERF, B W& A7 a-EM FIFO (HIRFEAAL, 157]
L SPI SEILX ZF A7 2 LS .

3.1.4 TX THEER

YR ERIEHARN, TEYHR) TX TR SR AR TX TR AR %A
TX FIFO 4 %4, CONFIG & fZ#:) PWR_UP A7 [{E N 1, PRIM RX fZff{E N 0,
[FIB 323k CE_STATE A& —A %/ H4E 10us BIE k. 5 A2 E#HH Standby B
BREYHE TX B, M2 2e LRI 3] 1dle-TX B2, T Idle-TX B EH sh )5
TX # o Idle-TX A ) ¥ 2] TX B M AR L 160us. AR RKIETERE, W
% CE_STATE=I(CE ON %), NH TX FIFO [FPIRZS RO H Frab i TR, 24
TX FIFO i H HifE, O F G 4LRERIE TX TAEMAK, FFRIE N —a5dE; 2 TX FIFO %
GHAE, WA IRE Idle-TX #; % CE_STATE=0(CE_OFF #14), 3.E1iR [[ Standby
P B R B e U, O PR AR B R e e

3.1.5 RX TAE#ER

YR ERWCEERR, TEDVHE] RX TAEB. &3t N2 RX TAERBE R &4
WHE 74 CONFIG ) PWR_UP fZfJfE N 1, PRIM_RX AZfME N 1, F H 5 CE=1.,
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O Standby BEUI#E] RX B AR 208 160us. 4300 220 G ik 5 58
FHEAR TR, Jf H CRC A& IERART, #ds 2 H3fF A\ RX FIFO, JF A #dl i
Wi o o0 i 2 ] LAIRIF A7 = /NG 3808 2, 24 FIFO O, U EIME0E bk B 3h B4

TR, AT BAIE IS RSSI ZAAZ 2RSS 5 Dh % . MR (5 S omBEK
T°-50dBm I, RSSI & 745 RSSIAZHERE s B N 1. A ], RSSI=0. RSSI & 17#%
PSR R R SR AR S, RSS2 EBEH, thah, #E A RX
A3 3 Standby AU RSST 4 H ) H. RSSI [E SRR AR A1k, 5 H
fE+5dBm LAY .
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4 BEREAEBHR

Ci24R1 T HIBEME, CFES%R ARQ i), 3% BLE4.2 PHY&MAC. & H
N B ARQ PHCEE T AL B G5, AT LA TR EAMBMEE G2 T T, H3)SEH ACK M
NO ACK H ARG, ARQ Wy b FE e FF 1 8 32 F SR KE,
B BN . BT DR [ B R, I AR AR T s R A3 T
SEREIEN A, T8, A3hEE ACK MiMES L HBIER. 2~ AT
W 6 MEEEIE, TTUEBEIR 1: 6 AR,

4.1 ARQ %3,

— N SEE) ARQ B¥E AL E T SAY . Hubb . GRS, MEEEE L CRC. WA
4-1 R A—A TR,
RS2 Hiht 0,47 1] B ER CRC

Bl 4-1 — AN 5E R R ARQ £

AT S0 B R B T ECE IR FE, RATES R B3I b, Bl i B e A,
T A ASE I

bk BONBRSOE O 5 ki, RAT izl 5 R (st A5 A7 2 A A (R A 2
Bl Mk B v DUl IS L B A7 A A AW FRE N 3. 84, B S 5.

i = BLK B S obit, gh K 4-2,

HE K obit PID 2bit NO_ACK Ibit

&) 4-2 10 i 7 B =X

B OKE B BIR KA, el 0 2 32 54797,

4. 000000 = Obyte(fl H=)

100000 = 32 byte(Fl £ K JE A 32 F71)

PID 57 B R o ix A& — AN AL I & — AN B R 1L, o] BART (8o 2
UAEU R — M. KRS58 SPL S FIFO, PID FI{H EH ) 21,

NO_ACK T7B N 1IN, IR A& 77 5 andiiom A & 2 ml ACK #iiME 5. X T
KAHF T, 1 NO ACK i N 1 F %4 H B FEATURE #7211 EN DYN ACK i A 1,
HAEH W_TX PAYLOAD NOACK 145 FIFO. | — MM, SRomA 2
Kk ACK MBS 45 ki 7. (RS0 TAF/E ACK #F2ibi=D)

TS 7 BON R R N A, TR K 32 715,

CRC FBUNHLH CRC {5, CRC SZEF 8bit Al 16bit FiFf, CRC K Ei#id CONFIG
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TAER ) CRCO HALE -
4.2 ARQ EEHR

6 TX MR, K& E s e S5, filk, ks, fEsdE. CRCITH. @
Tk SRR Bk A S i I R 4R

7E RX BT, Bl e B B R 15 5 AW it A sk, — B0 21 btk
S AR R, FaaECEdE,  an R R A A T SR B R A TN
RX FIFO ', F£r=4zd i 41 MCU. MCU JEid SPI # 1 RI B 17 i RX FIFO %5178,
HEATHRE S

4.2.1 ACK H=,

4 W_TX_PAYLOAD 4% &% %G TX FIFO S5HdER, BHIET R, HuEE
Hau sl 5Bt NO_ACK il &AL, BellomBEe i s —mia Sl 5, 74 RX_DR
Wi, HANKIE—N ACK 55, K&m#EWE ACKE S, WHIER TX FIFO 4
WEIEr=4E TX DS RS, 3BT UGEE R .

PO AR R I%E ACK 1550, BUUCE bt /E N HbsHihl ok &% ACK (55, Ar
DA IR i e B BB RUE B 0 sl 5 B SRR E],  DMERG ACK (55

R R IRHEAE ARD I [8] N 3 E B2UR R ACK 155, TE B k% E—widdE. 4=
RARBOR BN R, AW SIS T, Kk ™4 MAX_RT i . MAX_RT 1l
TEVE R Z BUANBERET T — DI BE ik . B A s RS 25 A7 38 AT 5 4 E SRk T
&. PLOS CNT Ziff8efEfd =4 —A MAX RT /50 1, FRiC 4B T, &
RIBIE A E . ARC_CNT FFA788 10 5 4 7 808 3R B, A2 R 08— B B e it
fEHE N, HKEKRRES ARD K [AliELL SETUP_RETR /788 RIFATHLE . Ul
JFE B3R ACK {55 H EN_AA 51783 K4zl o

4-3 79 ACK FE3UT H — JGHAE 58 i

ACK BRI
74 TX DSl
PIX | RIAPAYLOAD | | ACK |
PRX | #KPAYLOAD | |EHACK
N
PacketPZ N T
72 4RX DRH K

& 4-3 ACK J@fE R,
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RO R AR R, B R PID HENN 1, PR IE AR B A A
Hyutort, PID NEAKE . QiREER HESL ) LR 2555, BRicm i3 (10 T 452 A ot
HHlE 1) PID W] BEAH [ .

Pl A R A I R B 5 b — Wikl PID AHIE), U EEXS CRC, 12 CRC tAH
A, AWy i R, KR RS, JFEHRIE ACK 55 . B 4-4 KX
B R IR BT IR ACK {55, #HATER)E, SIS ACK (55, HdEisfEm
hoE

A EIACK

HACKRIL, 724E TX DSH

FMIRXAE

. ARDIMI] | | ‘

PTX | Ri%PAYLOAD RXHIF | ‘ T RI% - 1PAYLOAD u BIRACK [

PRX ‘ BUPAYLOAD u 55 ACK ‘ ‘ #PAYLOAD EW\IEIEACK‘
. § ACKE %, KA L
S AT RBEICHIACK W,

ES

K 4-4 & ACK PAYLOAD i fE izt
Pelom 78 Bl 2 ACK {5 5 if, o] DLFEB K& A 88N ACK 55
(ACKPAYLOAD). FF/BiX—IhRET: B & FETURE #F47#s* ) EN_ACK PAY 1,

HHR7 DI Ja Eh A K

B Ui %6 O W_ACK _PAYLOAD X%} TX FIFO 5 A Xf M 4 i $4k & 15 1
ACKPAYLOAD, iX—8&1E#WE]—MWos 1A 2, 74 RX_DR i, JfHB)ME
2 ACK, IfHZI¥ ACKPAYLOAD HATHL, KIAZ Kiku; A& umi A 51 8 dE
1 ACK {55 )5, [FIRF =45 TX DS Ml RX DR ", 24ecm f v eI ) & i i A 3£ 1)
— A RBAR G, R RiEHRCLIE] ACKPAYLOAD, i/ TX FIFO th¥idE, [Fmf
774 RX_DR 5 TX DS . Rk 2|84k 8 E— a8 dm =k, Bkt
ACKPAYLOAD #Jf4, FEN ACK (55 KkiEH %. Bl 4-5 Kk — IR KIE G AL
F|#4 ACKPAYLOD ] ACK 155, HHATHE K, Bl okt ACKPAYLOAD #14,
Bfomi G, BT T — il Kk .

Rev 2.0 2022/10/24 8



M \X/INT=C Ci24R1

FULACK RN, I BIACK I ACK
 RHIRXHER PEAE TX Dsiqu DR 72k TX DSFIRX DR
3 ARDH [‘Eq? ‘ ‘
R [ TRE I B ‘
PTX PAYLOADI RXH i ‘ PAYLOADI u HACK ‘ ‘ PAYLOAD2 ‘ ‘ HIACK ‘
PRX ik FIs K FRREE ik I
PAYLOADI1 ACKPAYLOADI1 PAYLOADI ACKPAYLOADI PAYLOAD2 ACKPAYLOAD2
Packet 1 0T Fft#i7payload [f]
R2/ERX DRH ACKZER, Xt 2 A b — Packet2 45U
J5 BRI EIACK AR (9 T 7#4RX DRFITX DSH1
ES

K 4-5 5 ACK PAYLOAD i@{EHE
4.2.2 NO ACK =,

M W_TX_PAYLOAD NOACK g4 X &i%7Ji’5 TX PAYLOAD i, ##Ef
NO ACK tWEfM BN A1, KikimKiEsw—HdEE, LRI~ 4 TX DS H1ir, FFHIHF
BUEE ROR N — R . Belloim il BI%ARE 5 HIl NO_ACK br& B A, HER AL
W F= 4 RX DR i, tbB — Wi EE TR, AHEE ACK 5 5.
W_TX PAYLOAD NOACK 154 il FETURE %772+ ) EN_ DYN_ ACK RffifiE.

4.2.3 37 PAYLOAD KJFE 5#7& PAYLOAD KE

R ikviEid it B FEATURE %745 1) EN_DPL 15 DYNPD 747 %% ff] DPL_PO
fr, NS AEKEEL, AOE R EE O s BOh AT 6 Ay E R R BE K

PEOH L B FEATURE %5774 91 /) EN_DPL 7, 3 HJT /5 DYNPD 2517 % AH N &5
EHBhA RS, B3 DA A a5 i) 7 o i s QR B il -« DRl k20 3|
B K E R LLARE, I H el bUEE R RX PL WID fir 4K a8 E K .
IR ERS A, RIE S B AL ) A AT — 3, H 5 ROT H R E
U7 RX PW_Px 272 fEAHIA

4.2.4 ZEIEBRE

WOR A3 ][RI AT 6 AN RIS, 1 /N Eesm < (8] PR ) B A4S o Ry, FEUSc
ZIE EN_RXADDR & f7#s FTRE S NMETE, B — N RICE E sk 5530 B 1 R I%
it A% M HEAR ] o BE PRI T 0 B 5 bl BTE 1-5 JEH R 4 A Uk
k.

RS i an R T I ACK 5%, 75 B B LB 8 0 bl 5 B & &%k
EI I

ZEEBERAT, KikumSEomnthil i E 2% K 4-6.

R
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R 1

TX ADDR: 0XAS5AS5ASASAS
RX ADDR P0: 0XASASASASAS

R 2

TX_ADDR: 0XB1C2D3E4F5 !
RX ADDR P0: 0XB1C2D3E4F5

I8 3 .
TX _ADDR:  0XBIC2D3E4DE
RX_ADDR_P0: 0XB1C2D3E4DE
RX_ADDR_P0: 0XASASASASAS
rge Q?ﬁ»eé;@kéﬁ RX_ADDR_P1: 0XBI1C2D3E4F5
RX_ADDR_P2: 0XB1C2D3E4DE
TX ADDR:  0XBIC2D3EATS RX_ADDR_P3: 0XB1C2D3E478

. RX_ADDR_P4: 0XB1C2D3E4C9
RX_ADDR_P0: 0XBIC2D3E478 5 RX_ADDR_P5: 0XB1C2D3E434
RIAK S

TX ADDR: 0XB1C2D3E4C9
RX ADDR P0: 0XB1C2D3E4C9

K IE V6

TX_ADDR:  0XBIC2D3E434
RX_ADDR_P0: 0XB1C2D3E434

[ 4-6 £ BB {5

W 2 EE R ISR R Z 12 6 ERME,

4.3 BF AKX

WA B EE R AEEMRAEAT TR, R S, bk, fEEuE bk
CRC, FERWEF 4.2, | #EHuIERE TN 0x6B7DI171. HURM A 10 775, K 40 &
B

LSB MSB

HIGREC D) Huht(4 1) HEFIRE(2-32 1) | CRC3 FT)

4-7 A s Ak
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Tx payload

(LSB frist)
— >

Rx payload
<—

CRCE: I

CRCH: 7% > Ak

KA

S A

5745 BLUE_EN=1 ffife 15 7 DhAg, W4 (FE n[ilid blue index AL E IR T, 15T

Kl 4-8 W E s B B

MESEEIE. T EE MRS E R B 2R 4-1 Pror.

R A1 WP S TE AN T8 AR A 5 R

SHAMETE S AR (EPCEt HIEERL | JHEERY
0 2402 MHz iR E1E 37
1 2404 MHz H(51E 0
2 2406 MHz (51 1
.............. HR(51E

11 2424 MHz Bk EE 10

12 2426 MHz iR ETE 38
13 2428 MHz HR{EE 11

14 2430 MHz HiE(E1E 12
.............. i o

38 2478 MHz HiE(E1E 36

39 2480 MHz iR E1E 39
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5 SPI HuikE 5

O R — 2 SPL#: 1, S B i#E 10Mb/S. MISO. MOSI 5 IRQ & | DATA
S, At g e U@ SPT 2 O A BT E, SRS IR A%, IS
FIFO. B8R RE . B,

5.1 SPI &7 %

SPI fir &2 W3 6-1. CSN M m BRI K, SPI £ HJT46 T./E. DATA XX
[, DATA EHEAZEAL, FHAT Gl SPT Ay 2%t i T4k . 24 SPI an
N (R_REGISTER/R_RX PAYLOAD/R RX PL WID) JfH CSN Hifk)5, DATA ik
AT 1, 24 CSN FRRFi{K 2 J5, DATA Yl %N 1. #/E SELSPI 154 (SPI #r4:
1% HE DATA 514 SPI ZhfE), 4 DATA s th H i 4t MISO fEH. fir &g rb g &7
%M MSBit #| LSBit 74N, FiEts X4 LSByte %] MSByte HINTF, 515
Hi% M MSBit 2| LSBit MIUFHIAN . 14155 % SPIIF, Kl 5-1 &E 5-2,

#*5-1
Command o
Command name ) # Data bytes BRlE
word (binary)
R_REGISTER 000A AAAA | 1to 5 LSByte first | BE7F /785114, AAAAAR R A7 0%
bl (ZHFAER/L)
W_REGISTER 001A AAAA | 1to 5 LSByte first | 577 /785114, AAAAAR IR A7 0%
ik (ZFEFHAHL . AR
Shutdown. Standby. Idle-TX# =
Bk
R _RX PAYLOAD 0110 0001 1to 32 LSByte | MFIFOH I B 1%, 1-325719,
first 2 JE FIFO K i M B o 3 FH 43¢
g
W _TX PAYLOAD 1010 0000 1to 32 LSByte | 5T, KN N1-32775,
first & F R SR
FLUSH_TX 1110 0001 0 HZTX FIFO, &M T R
FLUSH RX 1110 0010 0 i ZRX FIFO, & THEii
WRFTFEFACK, WAGEERACK
A 5E AT IHEATIS 2SFIFO, 75 4K
VBGAEEN IV
REUSE TX PL 11100011 0 &M T RIETT, EASTX FIFOE
FIFO5 N ¥4 5 AN Re 4 FH i fi
£
R_RX PL_WID 0110 0000 1 USRI 5 = 3
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W_ACK _PAYLOAD 1010 1PPP 1to32 LSByte | & THlC ), @it PIPE PPPK: 4k
first PEEITACK A K2, &ER
VF =i A7 T FIFOH .
W_TX _PAYLOAD NO | 1011 0000 1t032 LSByte | &M TR, XA 4[]
ACK first B AUTOACK A & 1.
NOP 1111 1111 0 JoEE. T TR FISTATUSIE..
CE ON 0111 0000 0 $TJFCE CE=1,CE_STATE=1
CE_OFF 0111 0001 0 *HICE CE=0,CE STATE=0
SELSPI 0111 0100 0 EHDATA S| I NSPIZhRE
SELIRQ 0111 0101 0 EBEDATA S| % HIRQIE
5.2 SPI B %

SPI #E A FEA 152 5 A DA S oA iy 23, B b dn il 5-1 & 5-2,

Hig

7

7t Shutdown. Standby I Idle-TX I 4 G Z5 /7 2 A TIC & -

DATA_Directio

DATA_Directiont5iRDATAJ; [,

MR NEE S, PR,

DATA_Direction JOX/RDATAR THINRZS, 1R ADATAL T4t R

| 5-1 SPI B #4E

DATA_Direction.

DATA_Direction#xiXDATAJ; [,

R NS S, B AR

DATA_Direction JOFK/RDATAL THINIRZS, J1F7RH ADATAL T4 HRZS -

| 5-2 SPI 4 1E
L Tewh H
CSN (
)
Tech
(( |
SCK )
nf —’|Tcdz
HISO )( 7 X X e X \,\, X X
SPT*5 4

% 5-1 4 SPI BB P 4

Rev 2.0 2022/10/24

5-3 SPI #L A}

13




M \W/INT=C Ci24R1
7 5-2 SPI I /¥ 2%

Symbol Parameters Min Max Units
Tde Data to SCK Setup 2 ns
Tdh SCK to Data Hold 2 ns
Tesd CSN to Data Valid 42 ns
Ted SCK to Data Valid 58 ns
Tcl SCK Low Time 40 ns
Tch SCK High Time 40 ns
Fsck SCK Frequency 0 10 MHz
Tcc CSN to SCK Setup 2 ns
Tcch SCK to CSN Hold 2 ns

Tcwh CSN Inactive time 50 ns
Tcdz CSN to Output High Z 42 ns

Rev 2.0 2022/10/24
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Ci24R1

6 FARETE

Address
(Hex)

Mnemonic

Bit

Reset Value

Type

Description

00

CONFIG

Fic & w5 A7 4

Reserved

R/W

REE, 0

MASK_RX DR

R/W

TS i 7 i 4 1)
0: BRIH T fiRE, RX _DRA iR ELE
IRQ5| 1 B2 A Wi {5 5, (RHLSFA &K
1: YR WS M, RX DRABibREA
SEMAIRQ Ty

MASK_TX_ DS

R/W

IR i e T3 kA )
0: REFHWiRE, TX DSHWibrE&ELE
IRQ5I I L= A 5 5, IRHLSFA AL
1: REHFWCH, TX DSH ik EA
SEMAIRQ S|

MASK_MAX_RT

R/W

B3 K R THE B il A )

0: FKNE R BfiigE, MAX RT
HIT bR S EIRQA| I E =2k i i (5 5,
RHP AR

1: B RE R EH, MAX_RT
HTbR A RZIAIRQ | 4 H

EN_CRC

R/W

fFBECRC. WIHREN AAAR4NEN,
EN_CRCLZIUAT

0: KHICRC

1: FFJHCRC

CRCO

R/W

CRCKERCH,
0: lbyte
1: 2 bytes

PWR_UP

R/W

MW/ LA 2R B
0: izt

PRIM_RX

R/W

RGHFENCE, X GE7EShutdown
Standby T ¥ £
0: R
1 FEYE

01

EN_AA

(EEASERTNN

regOF selL

7:6

00

R/W

FlregOF selH— 2 ik FEOF kXt W ) 27
i

Rev 2.0 2022/10/24
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ENAA P5 5 1 R/W | e & 185 5 30l
ENAA P4 4 1 R/W | fEREHE B 184 B 3 A
ENAA P3 3 1 R/W | flige #ds &1E3 B 3h A
ENAA P2 2 1 R/W | flige s & 1862 5 3h ik
ENAA PI 1 1 R/W | e &1 1 B 3h ik
ENAA PO 0 1 R/W | 1 e & 180 H 3h#fiA
02 EN_RXADDR ol e RSO A T Mk
regOF_selH 7:6 00 R/W | JEFFOFHUhE X N () 25 77 7%
regOF sel[3:0]
0000 regOF 0
0001  regOF 1 #%H#7 S5 FICRC
0010  regOF 2 OSC ¥k Hi 28 4%
0100  regOF 4 ¥iF
0110  regOF 6 #5FCRCIKFH
0111  regOF 7 ¥FCRCIKFHT
1000  regOF 8 i FCRCH 74
ERX _P5 5 0 R/W | e ddE & 1Es
ERX P4 4 0 R/W | {fpedd &4
ERX_P3 3 0 R/W | i ReddE &3
ERX_P2 2 0 R/W | flipe s & 12
ERX PI 1 1 R/W | e &1
ERX_PO 0 1 R/W | R E1E0
03 SETUP AW Hhl- 58 B2 B
Reserved 7:2 000000 R/W | &8, 000000
1:0 11 R/IW | RS 77 BT i dik 5 2
00: £5iR{H
AW 01: 3bytes
10: 4bytes
11: Sbytes
04 SETUP_RETR HzhE KM E
7:4 0000 R/W | HE)EKIEN T E
0000: 250uS
0001: 500uS
ARD
0010: 750uS
1111: 4000uS
3:0 0011 R/W | f K H B K IR
ARC 0000: 9“%@‘] HIE K
0001: 1K
0010: 2%

Rev 2.0 2022/10/24
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1111: 15k
05 RF_CH SRS A
Reserved 7 0 R/'W | {8, 0
6:0 0000010 R/W | BB TAER RS, 2 B RLEE
RF_CH 0~125/MF18; (FiE[AIRG A 1MHz, 2K
N A02E[2402MHZ
06 RF _SETUP S
CONT WAVE 7 0 R/W jleT firpe e R R, R
- IR 5 T 26
Reserved R/W | REE, 0
RF DR LOW R/W | 1% B S0 2 5250kbps \_lepSﬁ
- = 2Mbps, 5RF DR _HIGH: [A]# il
PLL LOCK 4 0 R/W | fREF, 221N0
3 1 R/W | B Al %
[RF_ DR_LOW, RF_DR_HIGH]:
00: 1Mbps
RF DR HIGH
- - 01: 2Mbps
10: 250kbps
11: &8
2:0 110 R/W | WEBTXRE ZH
111: 11dBm 110: 10dBm
RF PWR 101: 9dBm 100: 7dBm
011: 3dBm 010:-1dBm
001:-4dBm 000:-9dBm
07 REFF ﬁ%ﬁ(SPH;M”EE'J E—A7, R
STATUS DA PHMEEIMISOR 175 H).
Reserved R/W | ££%,0
RX DR R/W | RX FIFOf bR &N, 5 115,
R/W | RS sim k5 e e i ir, 2 ACK
TX_DS R, M BACKHIIME 5/ TX_DS
ME, 5 UiERR.
MAX_RT 4 0 R/W ﬁ%ﬂyyﬁ%k{/\%ﬂﬂﬁu, iR
3:1 111 R | WEIHARE M ECEEPPP S, A DL
SPIi:H o
RX P NO 000-101: #fiE i
110: A~m]H
111: RX FIFO A%
TX FULL 0 0 R | TX FIFOJ#i#r &AL

Rev 2.0 2022/10/24
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Ci24R1

08

OBSERVE_TX

KM RG

PLOS_CNT

7:4

FEaiHH
BARIHECNTS, SFRF CHJE
PLOS_CNTMOFF4h 114k

ARC_CNT

3:0

LRI
R — N, ARC_CNTMOFFIATT

09

RSSI

WS 5 om A

Reserved

7:1

000000

RSSI

0

BE SmE: 0. HRUES /N T
<-50dBm

0A

RX_ADDR_P0

39:0

OxE7E7ETETE7

R/W

PR EEOM B L, BRRTEE N
Sbytes (LSBytefz e 5 N\, @it
SETUP AW & Huhk %5 )

0B

RX_ADDR_P1

39:0

0xC2C2C2C2C2

R/W

PR EE b, RREE N
Sbytes (LSBytef /a5 A, @it
SETUP AW & Huhk %5 )

0C

RX_ADDR_P2

7:0

0xC3

R/W

i E2 o b i AR T, %
Wil 745 5RX_ADDR_P1[39:8]
FHIA o

0D

RX_ADDR_P3

7:0

0xC4

R/W

o B a3 RO b Y R AR T, %
el 745 5RX_ADDR_P1[39:8]
FHIA o

OE

RX_ADDR_P4

7:0

0xC5

R/W

B E E AR OB YRR T, %
el 745 5RX_ADDR_P1[39:8]
FHIA o

OF 0

RX_ADDR_P5

7:0

0xCo6

R/W

Bl B SR Oh b R AR T, %
ek =7 5RX_ADDR _P1[39:8]
FHIA o

OF 1

7:5

R/W

IRH

PREA_EN

R/W

i RE AT A I 2R
0: AR FA K,
1: Al AR HT S K E

CRC_SEL

3:2

R/W

01 crc 1021

10 crc_8005

00/11 JECRC

A CRCATIT Hik #£2bytes () CRCHY
A e FEcre 10218 crc_8005

PREA LEN

1:0

R/W

P PR B
00:1byte; 01:2bytes;

Rev 2.0 2022/10/24
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10:3bytes; 11:4bytes
7:4 0 R/W | OSC il L 7% il
0000: OpF 0001:1.5pF
0010: 3pF 0011: 4.5pF
0100: 6pF 0101: 7.5pF
0110: 9pF 0111: 10.5pF
oF 2 1000: 12pF 1001: 13.5pF
= 1010: 15pF 1011: 16.5pF
1100: 18pF 1101: 19.5pF
1110: 21pF 1111: 22.5pF
1: MOSCH A IMEHART, HEF
16.5pF.
3:0 0 R/W | {*H
0x0 R/W | WEF{HRE, 1. RN ThAE
OF 4 iR H
- 5:0 00 R/W | ¥ ZFindex
ZK4-1
OF 6 7:0 0x55 W FCRCIK 74
OF 7 7:0 0x55 P CRCIK T
OF 8 7:0 0x55 W FCRCE 3
10 39:0 | OXE7E7E 7TETE7 | R/W | K577 B K 5 Hikik(LSByted 56 5 N\),
W RS T EWACKFHIME S, T
TX_ADDR FHE R BERX_ADDR_POfF{E %% T
TX_ADDR, Hf#ifEARQ-.
11 RX_PW_P0
Reserved 7:6 00 R/W | &%
5:0 0 R/W | Bl & i 0 5 7 17 4
(1—32Bytes).
RX _PW_P0 1: lbyte
32: 32bytes
12 RX PW Pl
Reserved 7:6 00 R/W | {#¥
5:0 0 R/W | HeSesots & 18 1 500 7 1 4
(1—32Bytes).
RX PW _Pl1 1: 1byte
32: 32bytes
13 RX PW P2

Rev 2.0

2022/10/24
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W \X/INT=C Ci24R1
Reserved 7:6 00 R/W | &%
5:0 0 R/W | Bl & i 2 35080 7 17 4
(1—32Bytes).
RX PW P2 1: lbyte
32: 32bytes
14 RX _PW_P3
Reserved 7:6 00 R/W | {#¥
5:0 0 R/W | et & 18 3 8008 7 1 4
(1—32Bytes).
RX _PW_P3 1: lbyte
32: 32bytes
15 RX PW_P4
Reserved 7:6 00 R/W | frEd
5:0 0 R/W | Bl & i 4350905 7 17 4
(1—32Bytes).
RX PW P4 1: lbyte
32: 32bytes
16 RX PW _P5
Reserved 7:6 00 R/W | &%
5:0 0 R/W | St & i S 3s 7 17 4
(1—32Bytes).
1: lbyte
RX _PW _P5
32: 32bytes
17 FIFO STATUS FIFOIRZS
Reserved R/'W | {8, 0
R | RAF RS0, FIFOXE 5 Al H
Y HREUSE TX PLa& )5, Kbt Bk
TX_REUSE CL R A I,
W_TX PAYLOADE{FLUSH TX 4
K%
5 0 R | TX FIFOj#ibri&
TX FULL 1: TX FIFOj#
0: TX FIFOn]'5
TX _EMPTY 4 1 R | TX FIFOZ#r &

Rev 2.0

2022/10/24
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1: TX FIFO~NZS
0: TX FIFOH ¥4k
Reserved 3:2 00 R/W | f&%, 00
1 0 R | RX FIFOJ#itn &
RX FULL 1: RX FIFOiif
0: RXFIFOR]E
0 1 R | RXFIFOZr
RX_EMPTY 1: RX FIFOR%
0: RX FIFOH $ii
1C DYNPD fFREBNZAS K
Reserved 7:6 0 R/W | £, 00
DPL P 5 0 R/W | M REFRIE TE 5B MK (TR
- EN DPLENAA P5).
DPL P4 4 0 R/W | i REFRINE 1B 450 MK (R
- EN_DPL?ENAA P4).
DPL P2 3 0 R/W | GRS B3 B MK E(FH
- EN DPL}2ENAA_P3).
DPL P2 2 0 R/W | i GEFRINE 1B 280 A UK (75
- EN_DPLZENAA P2).
DPL P 1 0 R/W | i REFRINE 1B 150 K (7
- EN DPL2ENAA Pl).
DPL PO 0 0 R/W | BRI 080 & 3R K (R
- EN_DPL2ENAA_P0).
1D FEATURE R/W | FHIEZF 748
Reserved 7:3 0 R/W | £&E,00000
EN_DPL 2 0 R/W | flifeshas i KA
EN ACK PAYd | 1 0 R/W | {FEEACK (7 T 3 I ACK A1)
EN DYN ACK | 0 0 R/W | g2 W_TX PAYLOAD NOACK

Rev 2.0 2022/10/24
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7 FESHIER
7.1 HRIES%
T4 A | /M | Bkt |
s FL
VDD 0.3 3.6 \Y%
VSS 0 \Y%
PG
VI |-03 | 3.6 |v
L
VO | VSS to VDD | VSS to VDD K
| | 100 | mw
g
A i Y -40 +125 °C
TP -40 +125 °C
ESD f4:fg HBM(Human Body Model): Class 1C
7.2 AR
%A4F: VDD=3V,VSS=0V TA=27°C, {4z CL=12pF
e E | g | om | Bk [ | &
OP &¥
VDD FEL Y FL s S 2.1 3.6 \%
Isup Shutdown 153 HL i 2 pA
Ists Standby & X HLI 20 LA
IipLe Idle-TX 400 LA
Irx RX #53 FLi 20 mA
Irx@11dBm TX # A W R 46 mA
@11dBm
Itx@9dBm TX R W R 35 mA
@9dBm
Itx@2dBm TX # R W R 25 mA
@2dBm
Irx@-4dBm TX B X B R 19 mA
@-4dBm
Itx@-10dBm TX X B R 18 mA
@-10dBm
RF 24

Rev 2.0 2022/10/24
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Fop RF Mi#3a 2400 2525 MHz

Fen RF {5 1& ] % 1 MHz | 2Mpbs i} &
/K 2MHz

AFnmop(2Mbps) W AR % +330 KHz

AFmop(1M/250Kbps) | I3t £175 KHz

Rarsk K e 250 2000 Kbps

RX %

RXsens@250kbps REUE @250kbps -90 dBm

RXsens@1Mbps RIPE @1 Mbps -84 dBm

RXsens@2Mbps RE@2Mbps -80 dBm

TX %

Prr RF iy Dy -10 11 dBm

Pew@2Mbps W) T 2.1 MHz

Pew(@1Mbps W) T 1.1 MHz

Pew@250Kbps W) T 0.9 MHz

mn RS

Fxo T/ TOIE 16 MHz

AF A +£20 ppm

ESR S5 AR FELIH 100 Q

Rev 2.0 2022/10/24
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8 HEEE

A8 B EF SOP-8 1 DFN-8 2%,

8.1 SOP-8 3
HHHH ]
8 7 6 5 T
E H
1 2 3 4 JL
5808 dl |
Lldes
) b g hx45°
T t ¢
= A 0.25mm(Gage Planc) [ \ ¢
|y ;ii v N\
_+_
o e L &
P 8-1 ith 35 (SOP-8)
81 HERF
DIM MILLIMETERS INCHES
MIN MAX MIN MAX
A 1.35 1.75 0.053 0.069
Al 0.10 0.20 0.004 0.008
B 0.35 0.51 0.014 0.020
C 0.19 0.25 0.0075 0.010
D 4.80 5.00 0.189 0.196
E 3.80 4.00 0.150 0.157
e 1.27BSC 0.050BSC
H 5.80 6.20 0.228 0.244
h 0.25 0.50 0.010 0.020
L 0.50 0.93 0.020 0.037
q 0° 8° 0° 8°
S 0.44 0.64 0.018 0.026

Rev 2.0 2022/10/24 24
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M \Y/INT=C
8.2 DFN-8 33
T
L2 D E D2 E2 A Al A3 B e K | L y z
mm 2.025 | 2.025 1.75 1.05 0.80 0.05 0.203 0.30 0.50 - 1025030 0.15
(2.00) | (2.00) | (1.7) (1.0) 0.75) | (0.02) REF (0.25) BSC (0.2) | REF | REF
1.975 1.975 1.65 0.95 0.70 0.00 0.20 0.15
E: AT AL Sy ok
b2 >
5 6|7 8 |
1
o
Pin ;'Educlal Mark |_|_|
PIN 1 1D ARE s ’
] 4 3 ]2el Z
B
<
[#]oa0 C
e LLT [T [T 1
|2
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9. BRI R &

9.1 SOP 1f3%
9.1.1 HAIRF A

+3V3
q\ +3V3
l GNDY ; i cs;]\
+H @ 3 | ca sck ST T
T 2.2u = 10n - 1n = 1 P
| T Miso 7| [
GND
Ul
Ci24R1
1
CSN 5 CSN VSS |
SCK SCK ANT
MIS0 31 MISO VDD
4
XC1 XC2

GND GND GND
oL

U3 YL

L [l (I, 16MHz |_
-1 L .cs5
IlSpF < IlSpF

GND GND

K 9-1 #AYR ] JFE IR K (SOP-8 Hf4)

#* 9-1 Juaft BOM &

afEA R HfE B [P
Cl 15pF 0402 NPO, +2%
C2 2.2uF 1210 NPO, +2%
C3 10nF 0402 X7R, *£10%
c4 InF 0402 X7R, +10%
C5 15pF 0402 NPO, +2%
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C6 0.5pF 0402 NPO, +0.1pF
Cc7 6.2pF 0402 NPO, =+0.5pF
C8 1pF 0402 NPO, =+0.1pF
L1 3nH 0402 SDCL, +0.1%
R1 0Q 0402 Chip Resistor, +5%
Y1 16MHz 3225 *20ppm,CL=9pF
Ul Ci24R1 SOP-8
9.1.2 PCB fiZk
Ul 9 AEL
| |
L C7 L1
00)
O
NM T
Y1 LVOOL
i e)
O )
J1

Rev 2.0
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B 9-4 J bR EALE
9.2 DFN $f3%

9.2.1 AR H JFEE

+3V3

+3V3
1 2
T GNDY
&Ko L 16 SCK x%— 2 =
2207100 1
_eapeiany e MISO 7 8
GND
ul
Ci24R1 DEN
AEi c4
L s, . 0 :
ANT VDD +3V3

ce H 6F T o7 L gupg 2] vss xc2 H |‘§1 o, 15

GND IpF 0.5pF] SN 31 csN xC1 & GND4= T
I SCK 4l gk 2 wiso |5 MISO = %
GND % 16MHz  15pF
GND J? p

GND
9-5 SN H R PR (DFN-8 338
#* 9-2 Juanft BOM 3£
A AR BB B A

Cl 2.2uF 1210 NPO, +£2%

C2 10nF 0402 X7R, +10%

C3 InF 0402 X7R, £10%

C4 15pF 0402 NPO, £2%
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[ J
M \/INT=C Ci24R1
C5 6.2pF 0402 NPO, =+0.5pF
C6 IpF 0402 NPO, =+0.1pF
Cc7 0.5pF 0402 NPO, =+0.1pF
L1 3nH 0402 SDCL, +0.1%
R1 0Q 0402 Chip Resistor, +5%
Y1 16MHz 3225 +20ppm,CL=9pF
Ul Ci24R1_DFN DFN-8
9.2.2 PCB fiZk
aNM
I_ c5 11 J
Ci[ | ]

J1

cg_ ]

Ca JC7[_]

9-6 Jr ERETRZELENE (0402 7614

Rev 2.0 2022/10/24
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K9-8 B REREAMEE
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Ci24R1

10

WA B

A & H BN R

V1.3 2021/12/02 Bk &= 77

V1.4 2021/12/13 1. 7655 4 SN ARQ 0 M Huil i it FE ik
2. fEZR 9 TSR H IR BRI B ANT SIS M 0
QHiH,

V1.5 2022/01/06 1. 34 DFN-8 $3%.

V1.6 2022/01/13 1. &% SPT B 37 K/ R b 5%

V1.7 2022/06/27 1. FRtESHER R I In%eT 10 R VE R
2. FRESHRR I AL DA -

V1.8 2022/09/06 BEEr SRS R SRR

V1.9 2022/10/20 SO R A 5T BB R

V2.0 2022/10/24 iR RARREDS)

Rev 2.0 2022/10/24
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Ci24R1

11 WTEBEER

BEEEAR S

Ci24R1
ABBCDEE

Ci24R1::05 FACHS

A: B HWIFERIS, 5483 2020 F

BB N T AL, #lhn 42 £A3R2 A RIS 42 RN T
C:HEE T 0, N A, HT. NJBL WA, HEE N A, HO NELW
DK T f8S, A A, Z. Bl H

EE: A4 P b A
£ -1 ATRERR
AR S (O3 /N AL
Ci24R1-Sample Box/Tube 5
Ci24R1 SOP-8 Tape and reel 4K
Ci24R1 DFN-8 Tape and reel 4K
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12 RS EBRAT

WINTEC
0755-21677366
www.wintec-semi.com www.wintec-semi.cn

B 23 2303
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