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'E XL2400 {8 v2.0

1 HER

XL2400 F51:5 Fr 7& TAFAE 2.400~2.483GHz HHEFHA] ISM FREL I S TR Fr o Sl SRR
WORHL BERICERS . B IAIRG &5 RRIR RS DhReR, JF HSCR— X ZALMAT ACK HisfEH.
RETHIHTIR LRSS DL SB ERER R TR E . O R SR 2 BN A SR REE . &
it FCC Z5AIES

LIESIVAERIEE

TCLL R
HAH LI S e s
TR T
AT
BIRTCEI RS
HRERE L LIRS

YYVYVYVYY

> DRI
R (0dBm) TAEHUA 13.7mA; i TAERIE 12.3mA;  ARHRFEIT 2UA.
> RSN
REINE 4 AR, FE 1 BALRAT 3 AN R
SCRESUZ B R ENHIRR BT, AT LU FH B G R 2K
O A EE ERBE TG ICE D EISHE R, T E.
> VEREIR R
125K/ 250K / 1M / 2M bps ISR #U% 9-96.5 / -95 /-92 / -90dBm;
RS DE R ATk 8dBm:;
USRS, Bl as n SR e &, Bl 2 oid FCC &8Nk,
PuZk SPI $:1iEfE
SPI $E A e = 3F 4Mbps
YHRHRAEUE KN 128 715 (4 4 FIFO)
SOP8 4
1M/ 2Mbps #:, FFEGEIRFEE +40ppm&Ci=12pF
125K/250kbps #xt, FEAMRIEE +20ppm&Ci=12pF
BLE ) #Eubisl, FHEMIRKE £10ppm&Ci=12pF
TAERSCRF 1.7~3.6V;
AR S FE-40~+125C
GFSK jfz 30
SCREE B L H B AL

Y YV VY

Y VVY
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Il XL2400 {8 v2.0

3 TEHSM

) BN [ M [ BK
PRERASE 2.6 uA
R 1 24.2 uA
R 2 118 mA
KEHEZ (-24dBm) 9 mA
ICC R (-18dBm) 95 mA
K55 (0dBm) 137 mA
Ko (2dBm) 17 mA
KA (8dBm) 25 mA
Pt (250Kbps) 12.3 mA
P (1Mbps) 12.3 mA
P (2Mbps) 123 mA
REGifahn
for TAESR 2400 2483 MHz
PlLe | SiAHIMR DS 1 MHz
fra PRI, A 1 ZpF 16 MHz
DR i 0.125 2 Mbps
Afasox i)ﬁ%ﬂﬁwﬁ@ZSOKbps 160 250 KHz
Afim WiHAR@1Mbps 160 250 KHz
INEY Wi R@2Mbps 320 KHz
FCHasoc | #itiE[A]fR@250Kbps 1 MHz
FCHw | SitiEEIkE@1Mbps 1 MHz
FCHav | SiliE[RIRG@2Mbps 2 MHz
R RIENR
PRF BT H T 0 dBm
PRFC | HthZhzVuE] -24 8 dBm
PBW1 RPN 20dB 77T 1 MHz
(250Kbps)
PBW2 | kitirdiEitilng 20dB 7 5 1 MHz
(1Mbps)
PBW3 R RIN 20dB 77T 5 MH:z
(2Mbps)
Ballosidabs GE 1D
RXmax | 170535R <<0.1%H i Kiiobs 0 dBm
RXSENST | Hall R B (0.1%BER) -96.5 dBm

ZEEIE: 0755-32866130 5/33



_ XL2400 f# 15 v2.0
@125 Kbps
REUE (0.1%BER
RXSENS3 %Llﬁ\}/ﬁ%% (0.1%BER) o dBm
RXSENS4 %ﬁm’fﬁ% (0.1%BER) 90 dBm
AU A AR PR
C/lco RIS I TE L P @ 250kbps 2 dBc
C/hst 25 1 MATEIERE@250kbps -8 dBc
Cllo 55 2 HHATIEIESEIE@250kbps -18 dBc
C/llro 55 3 HABIEIEFE@250kbps -24 dBc
Cllaw 3 4 MABEEFEME@250kbps -28 dBc
C/llsm % 5 MABEEFME@250kbps -32 dBc
Cllem 3 6 MAWEEFME@250kbps -35 dBc
C/lco RIS e E Ik @ 1Mbps 10 dBc
C/hst 55 1 HANEIEEE@1Mbps 1 dBc
Cllawo 55 2 HHARIEIESE@1Mbps -18 dBc
Cllo 2 3 MHANEIESFNE@TMbps -23 dBc
Cll 5 4 MHABELEFE@TMbps -28 dBc
C/llsm 5 5 MHABELEFE@TMbps -32 dBc
Cllem 5 6 MHABELFE@TMbps -35 dBc
C/lco RIS e E Ik @2Mbps 10 dBc
C/hst 55 1 HAKEIEEFE@2Mbps -6 dBc
Cllawo 55 2 HAREIESE@2Mbps -10 dBc
Cllo 2 3 MHANEIESFE@2Mbps -22 dBc
Cll 5 4 MHABELEFE@2Mbps -28 dBc
C/llsm 5 5 MHABELEFE@2Mbps -34 dBc
AR
VDD  fitiiHE 1.7 3 3.6 Y
VSS O 0 \"
Von e FEE A U VDD-0.3 VDD v
Vo I P LU VSS VSS+0.3 v
\ SR TNGENE VDD-0.3 VDD v
Vi 1&5%%%})\5@}}: VSS VSS+0.3 \Y

* 1 fERRIR 16MHz R8s (12416, 2432MHz 55) HSiiE ARAEIE S TMHz 1
PIE FRHRICR BRI 2dB; RAHE SIRHIRGEE (EVMD JBAk 10%. i A T il i .

BiFEIE: 0755-32866130
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XL2400 {13358 v2.0
4 R RATEE
o 4t SHME i
Bh | #E | mA
YT

Voo fiLE HE -0.3 3.6 \'
Vi HMINHE -0.3 3.6 \'
Vo it HE VSS VDD

P4 B (TA=-40°C~85C) 300 mW
Tor TARRE -40 125 C
Tste IR -40 125 C

TE 1 A eRATR L — T TR S OAUE (H 2 PEE AR AR IR .
2. FEUEREE, RAERHESF BRI

5 RGEHITHER

SEIEELVE]
—- — -
{1 B | STE RX FIFO |=— — SN
;tk '.‘"!( n‘.f Q“ -H f)x -
—7 SPT — SCK
= ——4¢ NMOSI
t > 10 i 21 — MISO
- o Ha -
ANT §_I™ Match EJ‘J' % };( Q‘J' HL By Bk
Nc:twork ‘—> .{‘.7
T
o b GFSK o | IRQ
' )._ ¥ |- aneE [ TXFIFO |« } CE
0 e
vin 3 95 3 LT B
1l =
X ~N v e
- - £ a
” ” v
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XL2400 {1 v2.0
6 5lHE X
8 | ANT
SCK i 71 vss
DATA 3| 6 | XC2
VDD |[4 5] xci
5| ¥ 5| ¥
e Thee e hee
e ¢ R )
1 CSN SPI Fi&f55 5 XC1 LLEE TN
2 SCK SPI B4 M55 6 XC2 el
3 DATA SPI ¥ N S 7 VSS # (GND)
4 VDD ZEVELTPN 8 ANT SIS 55 N

7 O TARIRS

AR ESfR XL2400 RF LA HIAS A TARSE, DU TR AR AR 5%, XL2400 it
B HPIRESH LS T50 7 PN B A7 G B AN SN S IS 5

- L DR LN |
POVER
DIVN
I
CE=1 > 10us &k
— PRY_ON=) Lk i
TXFIFO_EMPTY=1 &k
NDBY 0 | #—— STANDEY
l f——— | Pl
- A
. v CE~1
/ PRX_ON
&
E=1 &% )
170_EMPTY y
(PRY
) X DONE=1 (p
Y X RXACK_EN=I “
\ X_DONE RXACK_EN \
XN > | RION |
S~ PRU_CN=1 && RX _DONE=1 && TXACK_EN=1 _

BiFEIE: 0755-32866130 8/33



XL2400 {13t v2.0

START_TXON=1

RF_TX_PLL_ON=I

RANP_DN_DONE=1

START_TXON=1 &
RF_TX_PLL_ON=0

TX_PLECN DLY_DCNE-1

RF_TX_ON=1

TX_DLY_DONE=1 &&
RF_TX_ON=O

FRAME_TXDONE=1

RAMP_UP_DONE-1

B P

START_TK(N=1
RF_TX_PLL_

o START_RXO0-1

RX_PLUON_DLY_DONE=1 FRM

RXWAIT_DOMNE=1 && XFIFO_FULL=(

VLDE RM_RXDONE=1

RX_WAIT

WAATHITENL

an EFE XL2400 TARIRESK, #oR 5 A LA mpBkAE. XL2400 7£ VDD KT 1.7V AFHARIEH T
PEo RMEHEAARIRA S, MCU &2 rT Ll SPI AARC E dir%- M CE EIMER #EAILE 5 FiRAS.

Bif#EIE: 0755-32866130
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'z XL2400 {8 v2.0

WEFTR, RZE04E 5 ADEERE, 20T

1.POWER DOWN. 7RGl HURAS .

2.STANDBY. %% [riJ5 HaHENIZIRE.

3. STANDBY ONE. 4ftE N PTX #F, H CE=1 FFZmf[a k%) 10us, H TXFIFO %A HdE, R4
BENIZIRTS, SR RIEE

4. TXON. HEENPTX 23, H CE=1 & ia K4 10us, HTXFIFO FE%dE, REHENIZIR.
FEIRE T BRI ORI, RERRANRIEEHPRENIEAT I, BRI AR ARCE A
ACK #2li, M ZGioxii N RX ON IRETTa6HEM ACK.

5.RXON. HECENPRX &, H CE=1R, RGENZRE. EIZIRE T eidiriziut®, &
iz R AR REHUEEAT TR, BRI, MECE A3) ACK KL, NAZG 2B TXON
WERIE ACK, 35 PTX sfFA% HEZ ACK U ftRE, WiE2HEhosdEft.

7.1 PRERAR
RIS T, XL2400 Fra DiRES=HT, (ERatiREE . HEAMKIREES, XL2400 (i T4E, {H

A A R ORFFAAE . PRI 2 728 PWR_UP %]

7.2 fHPUEER-T C STBD)
RN T, O R R (AR A S A, ST EEER, IFERIRL . EfK

REEAT, JEEACE F 748 PWR UP MEN 1, R BT HENRRHLEER-L. A T sl , T ee
iR E CE A1 EN_PM #1555 0, R IR EIRIRHURA-1.

7.3 FEHIRA-1IT  STB3)

TERHU-| 1, 1B EN PM £BE 209 1, S H SN, Rt 33 E R
S P L B R AR T6M s
7.4 P R-IT ( STB2)

sk TX FIFO 247892531 H CE BIRIE 1, SNERHUBER-I1 CERURBER- 1 88 mT DABAR T3 % o 55

BiaD. S, S RA BRI T AREIRE ) S A IR E IR . AU, A SR A
TXFIFO, Sbitth s B L2 R s TAF I R — B BBARIBUE R RS, AR SR A i 2.

ZEiEEIE: 0755-32866130 10/ 33



'z XL2400 {8 v2.0

7.5 Y

* PWR UP. PRIM-RX. EN PM. CEE 18}, AR,

f£ RX R, S BN RERINE 5, RO, AL DR, ARl AR,
HARKES, AW AR EE M, AR % RXFIFO, Eafehibr. i RX FIFO i), Haltidui &
MW T

7.6 KR

4 PWR UP. ENPM & 1, PRIM-RX&E 0, CE& 1, H TXFIFO A EGREHE, # N,
XL2400 EHHH G RIETEZ RIS IRRFEROR R, AIXTERUE, REIFEAHUR. XL2400 SCRpdEst
REMBRARE.

8 HEEEHN

XL2400 & F#5 MCU kAL FRISE OB ETIRE . FERE, Wildmaam. Bae. sk, B et
fi 5 EE AN ACK i SR F R FAC IR B, TERR MCU 25,

XL2400 45 AT E 9 PIANAI RX FIFO 254748 (32 549) 3 —4> RX FIFO %474 (128 4 (6
AMECEEFL ) TR TXFIFO /s (32 19 B —A TXFIFO frds (128 7). 7EARIRIR
XAFEHEEE R, MCU wI LA FIFO 274745

XL2400 it fy FHA —MHms E R

@ AN ELAH ACK MiEEHA (5 FFRAERESED, Khhmm LA &E

W _TX PAYLOAD, REUSE TX PL %;
@ irEzhFEML T ACK FIBEHRA JERFRARIREERD, Kt n] LM 644G W_TX_PAYLOAD,
W_TX_PAYLOAD NOACK, REUSE TX PL %%; #aliginnl LM a4 W_ACK_PAYLOAD 4

ISR
B TERR
BEH PTX PRX
oy ATy EARAT,
CE BRI 5 | =
JF/ii REUSE TX PL 77 4 TR I
SRR,
BEEH R,
BET PTX PRX
Y SOERORE, S ACK | Balcidi)G, IIU% ACK

BIREEIE: 0755-32866130 11/ 33



'E XL2400 /158 v2.0

FOEEAE A 2 ROEH AW A o] %1% ACK 27 =X 1
PTX 1/ REUSE TX PL % A ORI — AR FRlEI—A, [Fkix ACK
PTX fiif] W TX PAYLOAD 4 | &ik¥difs, ik ACK Bl S, Ek%E ACK
PRX fif] W_ACK PAYLOAD fir % PAYLOAD PAYLOAD, #Hiij5= 11
PTX i/l W TX PAYLOAD NO | &i%—UcHdiE, ~A%ACK, 41 |

ACK 4 = BB, AN ACK

8.1 i =

R, K& TX FIFO Zif7as I BRI HA0E, KIETeRda kbl ChraR 25660,
[ TX FIFO Zrfresimbeizdidl (TX FIFO FELET); Halumda i A s bbb Ay - Hrpisridikn MCU,
B j5 MCU "Rz 5 M RX FIFO #7788 1ttt (TXFIFO Al RX FIFO FRELE=S, Wl ZiER)
LA, 0X01) EN AA 7738 0X00, 0X040 SETUP RETR %7748 0X00, OX1C) DYNPD %7
42 0X00, (0X1D) FEATURE % /72511 3 bit & 000.

8.2 HETmM

RN, EEIRGEREER— A PTX (Fkd) s Em N — 7 #xch PRX (IR
5o PTX KR GRS, PRXEBEIGREIRERNEES. PTXHUEN RN ARREINEES,
HBhEHAOEER . BaEAEM BN E ey XL2400 & B, i MCU 245,
PTX fEAEHR J5 A 8l BRSNS 5 WA ERUER B WIS EF I REE 5, PTX
MESAFNEERE, ERMEINEES, Sukiidoiid ARC #ifE (SETUP RETR ##f7e%) 74 MAX RT
Filbr. PTXIREINEE S, RIANEUR CZ k5 (PRX YR REHR), JEkE TX FIFO e =
TX DS ki (TX FIFO fil RX FIFO FELEZS, FbFZER) .
PRX i Bl— A 3R #i=m ACK NEE S, SEdRmIvEEdE (PID HY E—aEdRARD
#1473 RXFIFO, HMIEtEF.
BIBRM, T EAHE PTX 9 TX ikt (TX_ADDR). ifi# 0 ffy RX Hufi: (4 RX_ADDR P0), BAK PRX [y
RX Jiihl (41RX_ADDR P5) =##4iF. fil: 7EE5 i1, PTXS 5 PRX HU¥GEs 5, Hulh i .
PTX5: TX_ADDR=0xC2C3CAC5CT
PTX5: RX ADDR P0=0xC2C3C4C5C1
RX: RX ADDR P5=0xC2C3C4C5C1
SRS A W N RHE
@ /> MCU gz, i,
@ HiT AR R, D A P B R T S R B, ST R
@ HEIREF, > MCU sdid SPI: H R S N ROEHRE I ERER A .

8.3 M5 AL I

1. CEE 0, CONFIG %751 PRIM RX fir5: 0.
2. YREHE, Kkl (TX ADDR) A 2kl (TX_PLD) it SPI 3 %5745 N Huht %77 5%

ZEIREEIE: 0755-32866130 12 /33



lE XL2400 {8 v2.0

1 TXFIFO. CSN 5IHEAER, #dEE AN, CSN 5IEIEI vE, HdResE N

3. CEMOE T, Eahkit (CE /4 1 78 30us LA E, 12 EAERD.

4, HBIRERET (SETUP RETR #/788E A 0, ENAA PO =1), PTX Ri%5epm s il [ 5kmiE
0 VMBI HNE SR BT WA RN E i TG R ACK RiBES, NRANEIRE SOE R,
AT TX DS A28 1 3 AZhiER TX FIFO H 4R . dnsRAe i e v 1) ya [l A SR B M E 5
I E BhE AL .

5. WwRAMERTEES (ARC_ CND #it GET 7 ioEfE), WS4 MAX RT A7 & 1, ANHER
TX FIFO %, 4 MAX RT 5 TX DS A 11, IRQ 51 F=AARHFrhilr (FEEAEREHIN ). Thibra]

6. FRtERHEES (PLOS CNT) R4 MAX RT slrEin—. HaEdit$es ARC CNT 4iit
HRAARERAG BdREE RS PLOS CNT it fEil ik R vir& iR T A Rk s i
AAEL

7. 7 MAX_RT 2 TX_DS 5, &8 \FhUst.,

8.4 Hi5mHE S

1. CE& 0, CONFIG #7f74%#) PRIM_RX 565 1. #EgiUcdmriBiangigdine (EN_RXADDR 7
%), Frf ARAERg s A (e P ISl IE (1) B SN ThRE A oY EN_AA Frf7a i fERER, A Rcdi 78
JE /2 RX_PW_PX Zi /78 k1 E 1.

2. PR E CE v 1 Hah.

3. SRR TR, PRX FHERINITCEAE = o

4, HEEREE G, BdafeEe RXFIFO o, [ RX DR & 1, P4, RS
RX_P_NO 7 B4 Hiih MsiE sl i .

5. H3MUE ACK NEE S

6. WA CEfRFFN T, g NRia; Wik CEE N 0, MIBEARHISE-1N;

7. MCU bl SPI PR RS -

8. 5 Mo AR 3R 1K £ 1R

L 4 L i "
# S“‘F‘ ] RN CZH
. %
o ol

BIREEIE: 0755-32866130 N 13/33



'z XL2400 {8 v2.0

PID A= pAe:ing
B WAIRA IR PID (BiRtAREAD, RSB 28 i it 2 B
Bk ARG, PID A AR A . Kikm A MCU Bus— i = PID {Ein

8.6 Mo AR 2N AT — Xt 2 8 A

XL2400 &R, RF—xZiiE, WTLCRAA R BIEAZ o TS .

XL2400 &Rt ufieiions, nTRARI 6 B ANF bl ARSI A A . BN EmEEE H O
bk

i1 A WP L6 0 4 00 3 A2 08 0 FF A7 28 EN_RXADDR R ¥ B 1 o > HOHE 3@ 3 (19 3 3k 2 0l 0 A A AR
RX_ADDR _PX KECEMT. MBI T T ARVEIT RS EE R E e MR L, 0 FREH 7 — 2%
IETE A E R

Byte4 | Byte3 | Byte?2 Byte1 | ByteO
Data pipe O(RX_ADDR PO0) | OxF1 0xD2 OxE6 OxA2 | 0x33
Data pipe 1(RX_ADDR P1) 0xD3
Data pipe 2(RX_ADDR P2) 0xD4
Data pipe 3(RX_ADDR P3) 0xD5
Data pipe 4(RX_ADDR P4) 0xD6
Data pipe 5(RX_ADDR P5) 0xD7

AT LA Hi$EimiE O [ Sbyte &t 40 7R ATECAY;  $iimiE 1~5 fMbhEECE A 32 f7
JEFshE OREEEEIE 1 360D +8 A E bl (B,

XL2400 ‘&bt F TR 6 BANFIRIEE(E, WEFR. S EdmsEE s AR
bk, SEFMFRIAUE. FrE RS o 1 B s

PRX 7EEINEA s foics PTX 1 TX ik, - CASEHuhE A HARHhE R IE R 255 . PTX 2dfiimiE 0
BN A S S, BOREIE 0 (9 RX HHEEE S TX M AR AR (R B IE R N B 5. FIERIZA
7 PTX il PRX M- faf e & 5 1

ZEIREEIE: 0755-32866130 14/ 33



’ XL2400 {13t v2.0

TCAICR (ORC2(SC4CSET  TH_ADOR: (NCOC3C4CSEF  TX AIOR: IXCICMI4SE4  TX_ADOR:OXCTCIC4CS0D1  TX_ADIR:(UCICICACSC] TX_ADOR: ONCFIE4LCF(C
RC_AIOR :(XC2CSC40582  FOX_ADIR: OXCOC3C4CSEF R ATOR:INC2C30SSE4 RC_ADOR:(XC203C405D1  RX_ADIR: (XC2C3040SC1 RX_ADCR: OXCFIR4ICF 02

PTX4

Addr Data Pipe 0 (RE_ADCR_PO) OX(FIE4LF02
Addr Data Pipe 5 (RO_ALCR_PS) AX(20304(5(1
Addr Data Pipe & (RX_ADOR_PA) AXC2C3040SD]
Addr Dats Pipe 3 (RE_ADOR_F3) OX(20304(5E4
Addr Data Pape 2 (RE_ADOR_F2) OXCZC304(SEF
Addr Data Pipe 1 (RE_ADDR _P1) CRC2C2CLCRE2

&P

RX FIFO
» | 32 bytew2
DATA
‘ 32 bytew2
A
[ RX FIFO Controller le—Control SPI
F Command
decoder
( T{ FIFO Coatroller fe—control— =
F mriro ‘
32 byte®2
DATA 0 DATA—
= O % ben

FIFO #EK]

XL2400 {14 TX_FIFORX FIFO. iliit SPI 415 FIFO. 7E43%# Filiid W TX_PAYLOAD i
W _TX_PAYLOAD NO ACK #£43% TX FIFO. fnf=t: MAX RT i, 7 TX_FIFO il A 2.
TERRIOE @S R_RX_PAYLOAD #5428 RX_FIFO #1ff] payload, R RX PL WID #§4-iiHt payload Hi:
% . FIFO_STATUS #ZFf7ésta7~ FIFO HPIRAS.

BigEiE: 0755-32866130 15/ 33



8.7 H K5

XL2400 {3 v2.0

XFF SOP8 :4%¢, rhiriRasFEdify STATUS arfas /7 sRSRER

XFFIE SOP8 $:f%¢, XL2400 it s Al (IRQ) Uik, IRQ SRR IR, 2k
A#fatT TX DS, RX_DR 5 MAX RT 31, PLEARRIA T EARAERER O 1, IRQ 51 BRI ifid A -
MCU MR IR S 1V, TERRT T IRQ 51 IR WA mT LI s iR, W B0 E b A Rg
B 1, 2RI IRQ SIS i A .

9 SPI M

W A (145 R REGISTER. R RX_PAYLOAD. R RX PL WID =44, DATA 3l A
NIRAS, 7E SCKAZ S HIEE )\ N R Hsh o HRAS, IF B R i EAHadE S 2k MCU
stz DATA 51 GPIO, 7 SCK {5558 )\ /Mo L PRI CREFIS TR fS AN PR A A RS

T® CESEL i 1, JashadrRfsHl; CE L sel %l 1, ¥ CE £ GPIO 55 FHisapififE; A
CE_FSPI_ON/CE_FSPI OFF ir 477 242 CE 4R,

FRIPIRASSE AT STATUS 294728 )7 SORSRER.

TERIEISREF, RAJE(E STBT 8 STB3 W& Metub E Mz f74%, 5 A PAYLOAD; CE high 30us J&
CE low, (#fEHNKSHER, SRk ma (4 1ms) FT SPILE&E, W Ki%drS, #47T SPI
BB LR AIESU, o RSHE SRR .

Control MCU PIN3 changes from Output to Input, to prevent
two Qutput PIN conflict at the same time

MCU PINl output for CSN

MCU PIN2 output for CSK

t‘.‘.‘LJlJE PIN DATA changes from Input to

Qutput automatically
MCU PIN3 output for MOSI

MCU PIN3 input for MISO, ({ X X x X X X N )

WL2400PIN DATA output DT D&

10 $5 5 Z7 17 25

FILLER SPI R E R/ ER TR 745, RECE A XL2400.

Addres Name Bit | Resetvalue | Type Description
(hex)
00 CFG TOP Top-level configuration

BigEiE: 0755-32866130 16 / 33
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XL2400 A H 5 H v2.0

HW RC_CL EN

AJ FREQ ACK

CE_PD

CE_SEL
CE_SOFT

DAC_COMP OUT

WHITEN_OPT

ADDR TX_OPT

IF 2M_SEL

BPS IDLE_RST

BPS GATED CLK

LOOPBACK EN

MASK_RX_DR

MASK_TX_DS

BiFEIE: 0755-32866130

18

17

16

15

14

13

12

11

10

R/W

R/W

R/W

R/W

R/W

Hardware RC Calibration

0: disable Hardware RC Calibration

1: enable Hardware RC Calibration
Adjust frequency on ack

0: disable adjust frequency on ack

1: enable adjust frequency on ack

CE PAD Pull-Down Enable

1: Pull-Down Enable

0: Pull-Down Disable
Hardware/Software CE selection

0: Hardware CE

1: Software CE

Software CE

TX1Q output option;

1: TX output IQ using complement form
0: TX output I1Q using true form
Whiten option;

1: PN9 (CC2500)

0: 34B (ssv7241)

Address Send option;

1: MSB(msb)--->MSB(Isb),.....,LSB(msb)-
--->LSB(Isb)

0: LSB(msb)-->LSB(lsb),.....MSB(msb)-
->MSB(Isb)

IF Frequency select;

1: 2MHz IF

0: TMHz IF

Bypass reset during idle state;

1: during idle state, just close clock and
don't assert reset;

0: during idle state, both close clock and
assert reset

Bypass clock gate function;

1: during idle state, don't close clock
0: during idle state, close clock
LoopBack Enable;

1: Tx output loopback into ADC input;
0. normal mode

Mask interrupt caused by RX DR;

0: interrupt not reflected on IRQ pin; 1:
reflect RX_DR as active low

interrupt on IRQ pin

Mask interrupt caused by TX DS;
0: interrupt not reflected on IRQ pin;
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01

02

03

04

BWEBIE:

MASK _MAX RT 4

EN_CRC 3

CRCC 2

PWR ON 1

RX_ON 0

EN_AA

Reserved 7:6
ENAA P5 5

ENAA P4 4

ENAA P3 3

ENAA P2 2

ENAA P1 1

ENAA PO 0

EN_RXADDR

Reserved 7:6
ENRX_P5 5

ENRX_P4 4

ENRX_P3 3

ENRX_P2 2

ENRX_P1 1

ENRX_PO 0

SETUP_AW

PLLON LOCK TIME 74

TX AW 32
PIPEX AW 1.0
SETUP RETR

0755-32866130

o o

B e T T = G N e )

- = O O O O O

11

11

R/W

R/W

R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W

R/W

R/W

1: reflect TX DS as active lowinterrupt on
IRQ pin

Mask interrupt caused by MAX RT;
0: interrupt not reflected on IRQ pin;
1: reflect MAX_RT as active low interrupt
on IRQ pin

Enable CRC.Forced high if any of
the bits in EN_AAis high

CRC scheme

0: 1 byte, 1: 2 bytes

1: power-up, 0, power-down

1: PRX, 0: PTX
Auto-acknoXLedgement settings
Unused

Enable AA on data pipe 5

Enable AA on data pipe 4

Enable AA on data pipe 3

Enable AA on data pipe 2

Enable AA on data pipe 1

Enable AA on data pipe 0

Enable RX addresses

Unused

Enable data pipe 5

Enable data pipe 4

Enable data pipe 3

Enable data pipe 2

Enable data pipe 1

Enable data pipe 0

Address width & timing stup

PLL Locking Time;

0: 20us;

1:27.5us;

F:132.5us

Address width for PTX;

1: 3Byte;

2: 4Byte;

other: 5Byte

Address width for PRX;

1: 3Byte;

2: 4Byte;

other: 5Byte

Automatic retransmission setup
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05

06

GPIO_CONFIG

GPIO | INV

RXDEMOD_BYPASS
TXFRAME_BYPASS

DIAG TEST OE
DIAG SEL

TX_TIME3_DELAY

TX_TIME2_DELAY

ARD[3:0]

ARC[3:0]

RF CH
RF_PWR
Reserved

RF_CHI6:0]

SETUP_RF
TX_PATTERN

EN_CW

BER_EN
RF DR LOW

TX_ATTN

RF DR HIGH

Reserved

BiFEIE: 0755-32866130

29:28

27
26
24
24
23:16

15:12

11:8

74

3.0

21:16
15:14

13:0

15:8

2:1

0x0

0x0
0x0
0x0
0x0
0x0

0x0

0x0

0011

0011

0x2C

0x95B

0x1

R/W
R/W
R/W
R/W
R/W

R/W

R/W

R/W

R/W
R/W

R/W
R/W

R/W

GPIO Configuration

0x0: Input

0x1: Output tx mod_bit

0x2: Output rx_dem bit

0x3: Output '0'

GPIO input invert phase

Rx Demodulate function bypass enable
Tx Frame function bypass enable

Test Mux Output enable

Test Mux config.

Delay between PLL openloop timing
and Send Data. Unit is 10us

Delay between PLL lock timing and PLL
openloop timing. Unit is 25us
Automatic retransmission delay

0000: wait 250uS

0001: wait 500uS

1111: wait 4000uS

Delay defined as *"

Auto retransmit count

0000: disabled

0001: up to 1 re-transmit on fail of AA

1111: up to 15 re-transmits on fail

of AA

RF channel

Set RF output power in TX mode, 010000
Unused

Set frequency channel in 1 MHz
increment, 0x962 is 2402MHz
RF settings

Cyclix Pattern

Enable continuous carrier when set high
Confirm during chip verification

Enable PN9 bit stream when set high;
See RF_DR HIGH

TX low-power modeConfirm actual
attenuation level

[RF_DR_LOW, RF DR HIGH]

00: 1TMbps

01: 2Mbps

10: 250kbps

11: 125kbps

Unused
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CYC PATT TXEN

STATUS
Reserved

RX DR

TX_DS

MAX_RT

RX_P_NO[2:0]

TX_FULL

OBSERVE_TX
FREQ OFFSET

DC_OOFSET Q
DC_OOFSET |

PLOS_CNT[3:0]

ARC_CNT[3:0]

RSSI
RSSIDB_OFFSET
Reserved
Reserved
Reserved
EN_RSSI
Reserved
Reserved

RSSI2

RSSI1

BiFEIE: 0755-32866130

3:1

31:24

23:16
15:

8

74

3.0

o, N WHMUONW

oo

111

o o

0000

0000

O O O O O O O O O

R/W

R/W

R/W

R/W

R/W

R/W
R/W
R/W
R/W
R/W

X~ X X XD

Cyclix Pattern Tx Enable

Status (read-out from SDO pin
during SPI command word input);
SDO output may be adjusted
Unused

Data ready RX FIFO interrupt.
Asserted when new data arrives at
RX FIFO. Write 1 to clear bit

Data sent TX FIFO interrupt.
Asserted when packet transmitted.
If auto-ACK is activated, this bit is
set high only when ACKis
received. Write 1 to clear bit
Maximum number of TX retransmit
interrupt. Write 1 to clear bit. If
MAX RT is asserted it must be
cleared to enable further operation
Data pipe number for the payload
available for reading from

RX_FIFO

000~101: data pipe number (0~5)
0: TX FIFO available

1: TX FIFO full

Transmission observation

Frequency offset.
Freq_offset(Hz) = 7812.5*FREQ_OFFSET
DC offset for | path

DC offset for Q path

Count lost packets. Overflow
protected to 15, and stops at
maximum value until reset. Counter
reset by writing to RF CH

Count retransmitted packets.
Counter resets when transmission
of a new packet starts

TSSI and RSSI indicator/control
RSSI(dBm) offst for RSSI calculate
Must be 0 for normal operation
Must be 0 for normal operation
Must be 0 for normal operation
Enable RSSI

Reserved register readout
Reserved register readout

RSSl indicator at threshold 2

RSSI indicator at threshold 1
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0A

0B

0C

0D

OE

OF

10

11

RX ADDR PO 390 OXE7E7E7E7E
- 7

RX_ADDR P1 390 OxC2C2C2C2

c2

RX_ADDR P2TOP5

RX ADDR P5 31:24 Oxc6

RX ADDR P4 23:16 0Oxc5

RX ADDR P3 15:8 Oxc4

RX ADDR P2 7:0 Oxc3

BER RESULT

ERR CNT 63:32 0x00

RECV _CNT 31:.0 0x00

AGC SETTING

AGC THRD MAX  31:26 OxA
AGC_ THRD MIN 2520 0x3f

AGC_GAIN DELAY 1918 0x0
ADC RSS| MEAN  17:16 0x0
AGC_MANU SET 104 0x7b
AGC_ADJ NUM 3:1 0x4
AGC_MANU EN 0 0
PGA SETTING

AGC GAIN 5TH 38:32 0x30
AGC GAIN 4TH 30:24 0x36
AGC _GAIN 3TH 22:16 0x3c

AGC_GAIN 2TH 14:8 0x42
AGC_GAIN 1TH 6:0 0x48
TX ADDR 390 OXETETETETE

1

RX_PW PX
Reserved 4746 0
RX_PW_P5 45:40 0x20
Reserved 39:38

BRI 0755-32866130

R/W

R/W
R/W
R/W
R/W

R/W
R/W

R/W
R/W

R/W

R/W

R/W
R/W
R/W

R/W
R/W
R/W
R/W
R/W

R/W

RX address data pipe 0. 5 bytes
maximum. LSB byte written first.
Number of bytes used set by
SETUP_AW.

RX address data pipe 1. 5 bytes
maximum. LSB byte written first.
Number of bytes used set by
SETUP_AW.

Only LSB are set, MSB bytes use
RX_ADDR P1[39:8]

RX address data pipe 5.

RX address data pipe 4.

RX address data pipe 3.

RX address data pipe 2.
BER(PN9) test result

Receive error Bit Counter
Receive total Bit Counter

AGC setting

AGC maxium threshold

AGC minium threshold

Wait time after gain change;

0: 0.5us; 1: 1.0us; 2 1.5us; 3: 2.0us
ADC RSSI calculate period;

0: 0.5us; 1: 1.0us; 2 1.5us; 3: 2.0us
AGC manual setting

AGC Gain adjust maxium number
AGC manual enable

PGA setting

AGC 5th gain set

AGC 4th gain set

AGC 3th gain set

AGC 2th gain set

AGC 1th gain set

TX address. Used for PTX only.
Set RX_ ADDR PO equal to this
address to handle auto
acknoXLedgement

Unused

Number of bytes in RX payload in
data pipe 5 (1 to 32). 0: pipe not used
Unused
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RX_PW P4 37:32 0x20 R/W | Number of bytes in RX payload in
data pipe 4 (1 to 32). 0: pipe not used

- - '-. _

. \

data pipe 0 (1 to 32). 0: pipe not used

&g 0755-32866130
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18

PEND RXFRM NU
M H

TX_REUSE

TX_FULL

TX EMPTY

PEND RXFRM_NU

M L

RX_FULL

RX_ EMPTY
RSSIREC
Reserved
RSS| DBM

RSSI2 VREF_
SEL[2:0]

RSSI1X_VREF_

SEL[2:0]

RSSIREC2

[7:0]

RSSIREC1T
[7:0]

BiFEIE: 0755-32866130

3:2

31:30
29:22

21:19

18:16

15:8

70

0x0
0x0

000

000

01110010

01000001

R

See PEND RXFRM_NUM L

Used for a PTX device

Pulse the rfce high for at least 10us
to Reuse last

transmitted payload. TX payload
reuse is active

until W_TX PAYLOAD or FLUSH
TXis executed.

TX REUSE is set by the SPI
command

REUSE TX PL, and is reset by
the SPI commands

W _TX PAYLOAD or FLUSH TX
*rewrite

1: TXFIFO full 0: available slots in
TXFIFO

1: TX FIFO empty 0: data in TX FIFO

Total Rx frame number is pending in PRX
RXFIFO.

[PEND RXFRM NUM H,

PEND RXFRM NUM L]

1: RX FIFO full 0: available slots in

RXFIFO
1: RX FIFO empty 0: RX FIFO full

RSSI recorder feature
Unused

RSSI(dBm) Calculate result
RX RSSI VREF2 setting

000: -59 dBm, +4dB/step
111: out of range

w  RXRSSIVREF1 setting

R

R

000:-69 dBm, +4dB/step
RSSI2 recorder, MSB is most
recent recording, any write
command on this register will flush
RSSI setting; when RX_ON=0,
PWR ON=0 & CE=0, register will
read chip ID
RSSI1 recorder, MSB is most
recent recording, any write
command on this register will flush
RSSI setting; when RX_ ON=0,
PWR ON=0 & CE=0, register will
read chip ID
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19 TXPROC CFG

TXACK WAIT TIME 2825
MOD2DAC_CLKIN
v 24
MOD2DAC DLY 23:21
KMOD BPS 20
KMOD SET 19:11
GASFLT BPS 10
GASFLT BT SEL 9
FREQ DEV 8:0
1A RXPROC_CFG
G 39
Y Eizy
PRE_DC_SET 3124
MAX FREQ 23:16
PREDC WIND 1514

SYNC WIND CFG 1
CHAN FLT BPS

IPLS BPS
PRE_DC_MANU

BER HOLD

Reserved

DCFLT BPS

ADC_SMP_PHA 1

N W N Ul o) N W

RX_1Q SWAP 0
1C DYNPD
Reserved 7:6

DPL P5 5

BiFEIE: 0755-32866130

0x4

0x0

0x0
0x0
0x0
0x0

0x0

Oxcd

0x1

0x20

0x0
0x43

0x1

0x24
0x0
Ox1
0x0
0x0
0x0
0x0

0x1

0x0

00

R/W

TX Process configuration

Tx ACK wait time after Rx Payload data
for PRX

0: Ous

1:7.5us

2.15us

F: 112.5us

R/W  Mod2Dac clock output invert

R/W
R/W
R/W
R/W

R/W
R/W

Mod2Dac data delay cycle
Bypass KMOD coefficence
KMOD coeffience Setting
Bypass Gauss Filter

Gauss Filter BT Select
0:BT=0.5; 1:BT=1.0

Tx Deviation Frequecy

RX Process configuration

0: Disable RX Start Delay

1: Enable RX Start Delay

R/W RX Start Delay counter at 16MHz

R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W

R/W
R/W

R/W

R/W

Freq offset manual set

Max Freq set for IPLS

Freq offset calculate windows

0: final 2 preamble bit

1:final 4 preamble bit

2: final 6 preamble bit

3: final 8 preamble bit
Syncword search windows
Bypass channel filter

Bypass IPLS

Freq offset manual setting enable
Ber hold

Unused

Bypass DC offset calculate

IF ADC data sample edge select;
1:inv

IF ADC data IQ swap

Dynamic payload length
Unused

Set 1 to enable dynamic payload
length data pipe 5 (requires
EN_DPL & ENAA_P5)
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Set 1 to enable dynamic payload
DPL P4 4 0 R/W length data pipe 4 (requires

EN_DPL & ENAA P4)

Set 1 to enable dynamic payload
DPL P3 3 0 R/W length data pipe 3 (requires

EN_DPL & ENAA P3)

Set 1 to enable dynamic payload
DPL P2 2 0 R/W length data pipe 2 (requires

EN_DPL & ENAA P2)

Set 1 to enable dynamic payload
DPL P1 1 0 R/W length data pipe 1 (requires

EN_DPL & ENAA P1)

Set 1 to enable dynamic payload

DPL PO 0 0 R/W length data pipe O (requires
EN_DPL & ENAA PO)
1D FEATURE Features

Adjust the output of SDO during

command input

00: default, SDO output is STATUS

01: RX readout mode, the SDO
STAT SETUP output MAX_RT and TX_FULL bit
[1:0] 7:6 00 RAW is replaced by RSSI1 and RSSI2

readout

10: FIFO readout mode, SDO

output is STATUS FIFO

11: unused, same as 00

EN LONG PLD 5 0 R/W Set1enableslong payload feature
- B max length is 128Byte

EN_FEC 4 1 R/W  Set 1 enable FEC&Interleave feature

EN_WHITEN 3 1 R/W  Set 1 enable whithen feature

EN DPL 2 1 R/W Set1enables dynamic payload
length

EN_ACK _PAY 1 0 R/W  Set 1 enables payload on ACK
Set 1 enables the

EN DYN _ACK 0 0 R/W W TX PAYLOAD NOACK
command

1E RAMP_CFG PA Ramp Configuration

RAMP_14TH 87:82 0x3b R/W  PA 14th ramp value

RAMP_13TH 81:76 0x37 R/W  PA 13th ramp value

RAMP_12TH 75:70 0x33 R/W  PA12th ramp value

RAMP_11TH 69:64 Ox2e R/W  PA11th ramp value

RAMP_10TH 63:58 Ox2a R/W  PA 10th ramp value

RAMP _9TH 57:52 0x26 R/W  PA 9th ramp value

RAMP_8TH 51:46 0x22 R/W  PA 8th ramp value

RAMP_7TH 45:40 Ox1d R/W  PA 7th ramp value

ZiEE8IE: 0755-32866130 26 / 33
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RAMP _6TH 39:34 0x19 R/W  PA 6th ramp value
RAMP 5TH 33:28 0x15 R/W  PA 5th ramp value
RAMP 4TH 27:22 0x11 R/W  PA 4th ramp value
RAMP_3TH 21:16 Oxc R/W  PA 3th ramp value
RAMP 2TH 15:10 0x8 R/W  PA 3th ramp value
RAMP_1TH 9:4 Ox4 R/W  PA1th ramp value
Ramp time;
0:7.5us
RAMP_TIME 2.0 0x0 R/W  1:15us
7:52.5us
11 4t R Uik
s s a0 )

PAYLOAD LENGTH PID NOAl
(EEIT) B0 K

 EEER, RS 3 Rt

VA KRR, KR, KRR IRmE.

2K ) R, LREAEKESY 32byte, HBIR FAKTLURZEN 4 M. B
FEATURE %1745+ 1 EN_DPL.

3K (K) B, LRI, 128byte. MMM T AE FEATURE 24722t
EN_DPL il EN_LONG PLD, H.i%#ist F R4 M AL 1 M

TE: BLEJ HRUBCE A R A, HATSRMIK A

ZEIREEIE: 0755-32866130 27/ 33
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| . E—— ||.7\\ ANT ‘—“‘ i
SCK 2 L 2291
0 o v “—{||-
| | 4 VDD XCl : | Yl
L[.;.I :I:f o1l S IIDH-;-
T SR NC 5EmTPAEA
N 2: AMETCERT
Yokl > L
C3 10nF
C4 TuF
C2 HE# 2.2pF, TIEESERIZE 1.5~3pF
Y1 16MHz & C.=12pF 10ppm

ME 3 A EH I MOVLECAER
“E 4: VDD {5 R IE 3.6V LT

BIREEIE: 0755-32866130 28 /33
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13 Epf R &1 (=7%5)

13. 1 EpfilM R 2k layout Wit

2.AG HIEIHIFRORER EEA PIRREER, PIFA REHMIAZUREZ . PIFA REMIRLIGHL R fE S —
LR, REAMZ BB, AR (ESEERE GEROVRED THERIFEAEA L, @R
EREEAR I %o MPRLGERM 1/4 BeRFH, e — MR AT, s, Wik
HpEs L, AT DA RO — A LC R ImIEE, Horr CHRERAN, — IR S 1%, RJAi
HEREIREI N

PIFA REHI A THGREKNKNIRL, Rt EAERETEZ, MRS T, iR
MESAE PIFA REMIBHGT, FrUMEE kL R s, HEBFDAIHRARK, SBOMIMRKEELA,
£ PIFA RE EP AR RS, ITIEANIEAREAT . FrLARCR AN R T PR

13. 2 Dongle ¥ PIFA K% it

Nano Dongle REKHIE/NUR PIFA Rk, 1T PCB HIBURZIR, ZRERMHE a2 EHARRZ N, il
R RERN, —AUBERRTLLEE 15-20 KiEh . REABRS TR R,  REFE G H k Hak
4-0.5dB .

FifeiE: 15007076565 29 /33
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13. 3 B A HIAR I H RSF PIFA RER it

BEFE AR T RSE PIFA REFGT MR, R 24 0.9dB.

15.8mm

LT

BIREEIE: 0755-32866130 30/33
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13. 4 oL BRAR JOB RS A B R 28 i

TCLR AR AR R LR, HERRAK, AEZRRE, AT 25H) PCB 2[RI T AT LMERT . fEBETHRER
PLE, REE AT AR TS /BT, A TR SbRAORE DL T AR DD R 5
W, R AT AN I RIREREAS by JF HARYE ShANE AT AR RE ORI E LR . 225 RSH T BBy
Ny RERIEAIE Ry 3.7dB.

14 0 B ER

AR PR ] SOP8 #2475 2, FARERR R 5 Rk
SOP-8 3 RJ 'k

IR
Sic==3

|
¥
* 5

o
~~~~~~~~~~~~~

PAS S>> > > rr 3%
............

BifEIE: 0755-32866130 31/33
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SYMBOL MIN NOM MAX
A 1.35 1.55 1.75
Al 0.10 0.15 0.25
A2 1.25 140 1.65
A3 0.50 0.60 0.70
b 0.38 - 0.51
b1 0.37 042 047
C 0.17 - 0.25
c1 0.17 0.20 0.23
D 480 490 5.00
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
e 1.27BSC
L 045 0.60 0.80
L1 1.04REF
L2 0.25BSC
R 0.07 - -
R1 0.07 - -
h 0.30 0.40 0.50
S] 0° - 8°
o1 15° 17° 19°
062 11° 13° 15°
63 15° 17° 19°
84 11° 13° 15°
15 V¥ B I
> e SRRHCRHREZ L, J N A e,
> HJFESSEG: N T ERRERE AR, HIREI AN O.TuF FEARVED:, WAL a .
> [hEREIUSG: SN R RUEE I, AR ZEEC. IR A S R TS o BT e LR T
> PRSI TN A, FEEER M. DURD G it e, i Bl A n R £
AT BT FE A T A0, AERSE R R 4 /NI P SE RS
> HEESHATITG, Juds PR a R R B At i SR R R B I &

a) 1£ 12 /N H L) MBI <30°C, ¥ 5 <60%RH 581

b) AIATFREHAT 2B (L 125°C, 4 /NS,

> AP A AR R 245°C .

> it W LA HIDAHE,  IERHMESCR AT

BiFEIE: 0755-32866130
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16 597 7E = H I

> PRRRLIHM TR A A, JHPEBUREA TR, RN T 30°C HIBE/NT 60%IHH,

A 12 4AH.
> FOTEEIR, ORI, WBRAT™ SRR TSP T AR R R ™ i A A
BT 20BN 2 A
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