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USRNSSR S RIRG 4% R AR A S DhRE R, JFHSZRF X ZA MM ACK  [IEfE
BEale RO ThR . TARSUE LGB E B R RO E . O O 2 R I Fr B A s AR A B
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Hh LA L T 15 5

BT A
AITCLARE
BRER & LB RS

TR

DhFERAR

R (0dBm) TAEHLG. 97TmA; BB T/EH IR 8. 83mA; (RAR L
1. 53uA.

REE- PN

RN 4 ATuEE, BFE 1 BEARAT 3 AN A LA
TRERZ B ENHIAR BT, AT A B AR S R 2K s

SR B EMEE TG IRE D ENSHEAR, MHTE.
PEREIR

125K / 250K / 1M / 2M bps #EUH)HU R B 8-96.5 / 95 / 92 / -90dBm; &
S H D3R KT 13dBm;

PUTRYELE, BB AR AR E I HI BE LR LF . 25 St FCC &8l
E.

=/PU%k SPI 22 L85

SPT 4% I 2 d 1 S RF 4Mbps

YRR N 128 775 (4 4% FIFO)

SOP8 Ff4%

IM / 2Mbps t7:, FTEGIRFEE +40ppm&Ci=12pF

125K/250kbps #x, 72 AIRAGE +20ppm&Ci=12pF

BLE " #h iz, TEGIRFEE +10ppm&Ci=12pF

TAEHE IR 1.773.6V;

TARRE L FF-407+125C

GFSK {57730
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XL2400T A v1. 0

3 FEHEFRHE

¥ Mk & HE(VCC = 3V+5% - SHE s
TA=25C) Bl | BE | BA
PRARAZ X 1 uA
YIRS 24.2 uA
GRS 1.18 mA
R (-24dBm) 9 mA
R (-18dBm) 9.5 mA
ICcC R (0dBm) 13.7 mA
R (2dBm) 17 mA
R (8dBm) 25 mA
Bzl (250Kbps) 12.3 mA
Bzt (1Mbps) 12.3 mA
Bzt (2Mbps) 12.3 mA
RGutabr
fop TAEHIR 2400 2483 MHz
PLL.e. | BRI AR 1 MHz
fxrar e iR, IS 12pF 16 MHz
DR (EES 0.125 2 Mbps
Afss | IR @250Kbps 160 250 KHz
Afiw WA @1 Mbps 160 250 KHz
Afow WA @2Mbps 320 KHz
FCHasox | #HiE [A]FF @250Kbps 1 MHz
FCHy | #UiE[A]f% @1Mbps 1 MHz
FCH.y | #iliE ] ff% @2Mbps 2 MHz
RSB FEVR
PRF LAYy HH D 0 dBm
PRFC | fiith Dy -24 8 dBm
— KGRI 20dB . i
(250Kbps)
PBW2 | R4 EE RSB 20dB A B
(1Mbps) L MHz
PR3 R R 20dB A % 5 Vil
(2Mbps)
P A FRE G D
R¥uax | WERBEE<0. 1% ) 55 KB IS R 0 dBm
RXSENS1 | #Yt R B (0. 1%BER) -96.5 dBm
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@125 Kbps
RXSENS2 Bl R (0. 1%BER) o5 dBm
@250 Kbps
RXSENS3 PR R BUE (0. 1%BER) g9 dBm
@1 Mbps
RXSENS4 PEWOR B (0. 1%BER) 90 dBm
@2Mbps
Pl 4R T i
Clleo | FIKEIE L FNE @250kbps 2 dBc
Cllist % 1 HI4BIE S @250kbps -8 dBe
Cllao | 2 2 FHARIEIEREE@250kbps -18 dBc
Cllww | 25 3 MHARE LS @250kbps -24 dBc
C/lim | 2B 4 MATEIEPEE@250kbps -28 dBc
Cllsm | 58 5 FHAE S @250kbps —32 dBe
Cllem % 6 FHARIEIERNE@250kbps -35 dBc
Cllco H%ﬁﬁmu;iﬂxﬁ@mms 10 dBc
Cllist %1 HARIEEE @1 Mbps 1 dBe
Cllaw | 28 2 FHAPIEIEFEME@1Mbps -18 dBc
Cllaw | 5 3 MHARE LB E@1IMbps -23 dBe

Cllum Eﬁ 4 *H ?B élﬁ%:

—

@1 Mbps -28 dBc

Cllsm | 28 5 MHABIEIL#FIE@]1Mbps -32 dBc
Cllem ;ﬁ 6 7]‘5@3‘@1‘4%?4:? @leDS —35 dBc
Cllco [ A9 TE 1 B @2Mbps 10 dBc
Cllise | 285 1 FHAPIEIEFEME@2Mbps -6 dBc
Cllao | 2 2 FHAPIEIE R @2Mbps -10 dBc
Cllsrp ;ﬁ 3 *E@Bﬁiﬁ?*lﬁ@2MbpS —22 dBe
Cllam % 4 *E@Bﬁiﬁ?*l\ét@2MbpS —28 dBc
Cllsm % 5 MHAREER M @2Mbps -34 dBc
AR %A
VDD At 1.7 3 3.6 \%
VSS MY v
Vo e P S R VDD-0.3 VDD \%
Vor P4 HH LR VSS VSS+0.3 \%
Vi i FL TN LR VDD-0.3 VDD \%
Vi (R R TPNCERE VSS VSS+0.3 \

* VE 1. 7RSSR 32MHz POy (hn 2416, 2432MHz 25 [FI45iiE S AHAR IE A7 IMHz (1145
BN RBEIR 2dB; REHME S HGIREE (EW) 1Bk 10%. 150 FRATE I 1E,
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4 PR mARHUEH

23 e e Bl
g | mm | ®BX
B KBEH
AN At L -0.3 3.6 \%
Vv, LDV -0.3 3.6 \%
Vo i R VSS VDD
P. MINFE (TA=—40°C"85°C) 300 mW
Tor TAERE ~40 125 'C
Tsre 1At L -40 125 C

TE e 1y A PR AT S I TR PR e R EIUE (2 3 B AR K AR
2 WHBURES IR, BRI B .

5 ARG4itIHER

S AR
Al GFSK N e )
s s *| BEEEO [+» B chll‘(‘
SPI—' MOSI
*—— b1 L) —s  MISO
- N ﬁ{; - |
ANT g A S AL AR
Y ) 4
R a GFSK # |t RQ
QUME S I me [ TXFIFO |« CE
i
R T o Y B
! |
o o v Q
S % 28
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A HEIRRABIR AR

XL2400T A v1. 0

6 5lE X

®
CSN |1 8 | ANT
SCK |2 7] VSS
XL2400T
DATA |3 6] XC2
VDD |4 5| xc1
Sl | e e Sl | e A

= EFS
1 CSN SPI Fikfs%s 5 XC1 TEETRE TN
2 SCK SPT 455 6 XC2 mn R H
3 DATA SPT HEH N5 7 VSS HL (GND)
4 VDD CENLTPN 8 ANT SR 5 4 N\ i

7 O TAERS

AFERGA XL2400T RAEH HISF TR, PR FHEHIE NS TR 57k, XL2400T &%
HADIRASHLAZ 3 T8 B W S A A7 2 O B A 5 G 5 .

ARG HARE N

CE=1 > 10us &&
PRX_ON=0 &&
TXFIFO_EMPTY=1 &&
STANDBY 0 \ *&——

NE e
CE=0

CE=1 > 10us &

PRX_ON=0 &

CE=1 & TXFIFO_EMPTY
TXFIFO_EMPTY=0

(PRX_ON=1 && CE=0)
(PRX_ON=0 && RX_DONE=1)
(PRX_ON=0 && ARC_MAX=1)

T¥/DONE=1 &&
RXACK_EN=0

TX_DONE=1 &&RXACK_EN=1

A

PRX_ON=1 &% RX_DONE=1 && TXACK_EN=1
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RAMP_DN_DONE=1

TX_IDLE

START_TXON=1
RF_TX_PLL_ON

m
—

START_TXON=1 &&
RF_TX_PLL_ON=0

FRAME_TXDONE=1

TX_PLION_DLY_DONE=1

RAMP_UP_DONE=1

TX_DELAY

TX_DLY_DONE=1 &
RF_TX_ON=0

RIEFEHIAREHL

START_TXON=1 |&&

RF_TX_PLL_ON=1 START_RXON=1

RX_PLION_DLY_DONE=1 FRM_CHK |
VLDFRM_RXDONE=1

RXWAIT_DONE=1 && XFIFO_FULL=0

RX_WAIT

FUEEHIREN

W b2 XL2400T TARIREHE, For 5 A LAEB 2 [ BkAE . XL2400T 7£ VDD KT 1. 7V A JFiR1ER L
fE. BIfEHEARIREE R, MCU &R ATLUE SPT KIAACE v 4 S CE FHME O ik NS 5 FioIRAS.

BigEIE : 0755-32866130 9/ 34



SIS EASREASY .

mER, REEASE 5 NFEORE, SRR

1. POWER DOWN. %07 RS W AR

2. STANDBY. %% I HiJ5 H 3k MRS

3. STANDBY ONE. 4E.E N PTX 2844, HCE=1 #F4:mtE k%) 10us, H TXFIFO ti%H HdE,
RGENZRE, FRERIEHYE .

4. TX ON. M4FCE N PIX #8fF, H CE=1 #FZNIAIRZ) 10us, H TXFIFO E#HHE, RFEHANZ
R MEIRIRE P BEER I ROE A, RAES RS RIEEHPIRESHLEAT TR, B2 &%
SR, ATHCE HBIACK Bl W RFE2HEARX ON RAETFIHEIR ACK,

5. RX ON. H4FLE N PRX #%4F, HCE=1 B, RGHENZIRE. EIZIRE T 58 B b 22,
RGNS HIRSHLIEAT T/E, BEREAE—AMi. HMECE B ACK Ki%, MRS
HEN TX ON ARERIE ACK. #5 PTX #8fFARL, HEZ) ACK Bffige, Wit E3kiEE%L.

7.1 PRERAR

TERERAE SR, XL2400T BT Thaesci], (REFHEMIEFR/DN. SENRIREE S, XL2400T {51k T4,
HFFRRNHRFEAL . RIRE R Z 785 PWR_UP A=l
7.2 5T C STB1)

TERFHVEA-T T, OR 4ERF R IRIR AL it AR ThR I C, THFERmEBIDN. 7R
MRS, W E 57 es PWR UP (MEA 1, ORI AR R T, 4l Tk S B ioie =0, T LA
JHITECE CE ATEN_PM #5415 58 0, 8 Frik [E] B AU 1

7.3 FplEi-TTT ( STB3)
R R-T I, BCE EN PM SHES RN 1, SR EABIEYURR-1. AU 2 H 75
O8RS A ARM S
7.4 51T ( STB2)
Wik TX FIFO 27728 N2 IEH CE SIIE 1, #EANFRHURRA (R Z0-11 38 % AT DUER A ol T 4%
KA . BEi,  SRIRAE BRI H IR A 0 HE A R HA T . FEUE R R, R A S

BIEAN  TX FIFO, U NEBIAIM AL 2R S AR Hed — B I BUE R ()5, A St
e
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SIS EASREASY .

7.5 U

4 PWR UP. PRIM-RX. EN PM. CE# 18, #kABEREL.

76 RX R, S IO RER IG5, BHBOR. AR JER A, Risthhl, K589,
BHEK R, IR BRAEN, B AL RXFIFO, FHbWr, Wi RXFIFO 23, Bl s
LW EFT

7.6 KPR

4 PWR UP. EN PM & 1, PRIM-RX B 0, CE B 1, H TXFIFO "fEfEAREdE, AN K.
XL2400T 7EHHE G RIE T Z TS ARFFIE K IEMR . KETRE, REIBIFEIE. XL2400T SCRFE
SR AR KA

8 HEiEERHN

XL2400T S8 MCU SRIL[F e OB S DIRe . BERE )=, QIR AMm. &3, shhbAlr, HdE A
fith. BHEE AL RN ACK Wi 2540 B BoCs i N ER5ERK ), TERE MCU 25,

XL2400T &R AIACE AN AFR RX FIFO #f#ds (32 F419) B —4> RX FIFO #FHfFEds (128 =
T (6 MERGEE I, TUANAFER TX FIF0 #ffds (32 1) 8 —A> TX FIF0 #Ffias (128 F
T TERIRBEAFIFRFHUEE T, MCU RATLAY ] FIFO 25474

XL2400T &5 24 —FhEd s

o RHBNEMAANHACK FREEHA UaRIFONEEREZD, Rifumnl LMEHm 4 H
W TX PAYLOAD, REUSE TX PL %,

o i A HEALATACK MIBEH UERIFRAIRERD, Kitumn] DUEH @24 W_TX PAYLOAD
W_TX PAYLOAD NOACK, REUSE TX PL %%; sty nf LU$E H iy 4 W_ACK PAYLOAD %5;

TEER
BEiEAR EEER
HETT PTX PRX
LS IS B[] I F AR
W% Hi i (v i i 7 =X I 7
JF JEREUSE TX PL 54 B RIERT— A yn
fEaE
BEEBWR 1EEE
BET PTX PRX
R RIEEHR G, S ACK | BUcddi S5, WIGE ACK
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BRIEHHE AT X SOEBAR AN 1T IR % ACK L7 RI1T
PTX /HREUSE TX PL iz A RIE R EER R, BRIE ACK
PTX f JIW_TX PAYLOAD iy 4 | RIZ¥( /G, Srsbelit ACK | Belfccdia /s, [IRi% ACK
PRX {#1/f] W_ACK_PAYLOAD 74 | PAYLOAD PAYLOAD, ZLMTs 11
PTX i F§ W_TX_PAYLOAD NO Rk B, AN ACK, 4 i

ACK 54> Wt 11 BSHHE, ARl ACK

8.1 EiHFA

WIER T, KiEuMTX FIFO ZRfEas U Edl JF HoRik, K& Beb il CRR 28560,
I TX FIFO ZF74eiEbRizEdE (TX FIFO FEELEZ); BlCnBl @ a Rk AngdEas b Wi s
MCU, Bfg MCU ml¥iZ%d MRX FIFO ZFf7# i TXFIFO F1RX FIFO TRIEEZ, b FREIER).

ki, (0X01) EN AA ZF{E#sE 0X00, (0X04) SETUP RETR ZFf7#:E 0X00, (0X1C) DYNPD %f%
2L E 0X00, (0X1D) FEATURE Z947#$ I 3 bit & 000,

8.2 MEsmAR I

BN, EEAREIBER— O PTX (BRI, SEEUCEEE FEm B — 7 AR PRX (F2
Ui ) o PTX R B8 J5 S5 RIAE 5, PRX HRUR BN AR 5 R RAE 5o PTX e I ) Y AR IR B (S
5, HINEFAREE. B3ELE N DIRENXL2400T & HA, LHEMCU 25,
PTX 7EKIEBIE G B S B A N B S 5o QR B £ MUE IR I B IER I N 25 5, PTX
W ERAHFEREAR R, HEWRRINEES, sEmcoEdt ARC )i (SETUP RETR Ziffes) 7”4 MAX RT
. PTX WRINZ(ES, BN CERIEmRT) (PRX UEIE SR, B TX FIFO Fi%dE /=
A TX DS il (TX FIFO F1 RX FIFO FFEE2, i EER).
PRX RRKINE|— A BEdEA 2R ACK N&ES, 1ZEdR A vEisdE (PD EHYS L —aHHEAFD
#1473 RX FIFO, SNmhEFF.
RsRAE s, THELREPTX /9 TX #ih: (TX_ADDR). JEIE 0 ff) RX i (41 RX_ADDR P0), LK PRX K]
RX Hihl: (40 RX _ADDR P5) =F M. #: #EK 5 v, PTX5 X}MPRX (K#¥E@iE 5, bt &
PTX5: TX ADDR=0xC2C3C4C5C1
PTX5: RX ADDR P0=0xC2C3C4C5C1
RX: RX ADDR P5=0xC2C3C4C5C1
T AR UH W L :
o /b MCU [yztil, AR
o PiTHiRe i, I/ TCE A Rl ] R4 TP s E 6, B 5 FF R Bk R
o FfEIAEF, /DMCU it SPI 2 AR S AR R IE R BN 8] o

8.3 My AR

1. CE & 0, CONFIG 717 #3 FJPRIM_RX f 4G E 0,
2. MRIEFAER, Rkt (TX_ADDR)  AIEREdE (TX PLD) il SPI 2 %5155 Nk 25 7 4%
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F1 TX FIFO. CSN 51 BUNAGES, FHES N, CSN gl I R, BdETmE N,

3. CE MO & 1, BEahkit (CE #/F8E 1 78 30us LLE, Z#BIEAERD.

4. HBMERAT (SETUP RETR ZifE#8 B AN 0, ENAA PO=1), PTX Kik7E8dl 5 2 E) B 3l iEiE
0 DI B3 RN BB 5 o WIERAE A U0 2 RIS Bl N U ACK NS5, A S 2% o,
WRETFFEN TX DS & 1 JFH3ERR TX FIFO HrEdE. anSire g e i aYE R N BA B B A E S,
I 3 AL .

5. W EshEHHEEE (ARC_ONT) #i  GEXE 7 3¥EE) , NPRESZA4EM) MAX RT A28 1, &K
TX FIFO Hf%#E. 24 MAX RT 5L TX DS N 1 B, IRQ Bl AR T-rhir (B AeAHN k). Hrlkral
DU SRS T AR AL

6. IR ELRITEE (PLOS_ONT) FEAERZ4E MAX RT HHiiahin—. EsEsiHEes ARC_ CONT Siit
HREPGERRE: B E R EEE PLOS_ONT GE 751k B 5ok S A& 4 B 75 3048 R 32 BRI I B
AL

7. FEAE MAX_RT BKTX DS PRWTIG, RGN,

8. 4 SR

1. CE # 0, CONFIG ZA7#81) PRIM RX 1 2C & 1. HERRUCEIE i@ 8 LA fe (EN_RXADDR %
1728, I TAETER s ALl S a0 T R EIE ) BN B TR EN AN ZAF28RAEREN, A8 E
FE 1 RX_ PW PX FA7E28 R E 1.

2. B B CE N1 B30,

3. FURMEZARA S, PRX JFERINITLE S .

4. BWRIA OB IE A )G, BARAMEE RX FIFO &, R RX DR A28 1, F=AEdl. REFFREF
RX_P_NO o7 S/~ Hidis 2 ph ik~ s U 1

5. EBHILIEACK NZ&ES.

6. WISCERFFA 1, gkglab Nl WiRCE BA 0, MIEE AR

7. MCU LA TE s Zadint SPL 0K 2 it

8.5 HAnmAR LT AR LR )

PTX3i hiiE PRX¥ 2 fiE

4 PID

WA ER
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PID A& AT
AR EFERAN PID (B EAREAD), KA B fom s Z 50 s 28 £ds 608 & 3k 4
£, B2 A NAA R B SR, PID A BRRE I an B B« &2k um M MCU BUfS — L3k f5 PID {8 N

8.6 HamAR I N A — X 2 (S

XL2400T &AM b, XF—X2@E, 7] CERHA R HLIEA 2 AN B lom 47815 .
XL2400T OB g, FICAER 6 AR hE . A RAR I i m B . A EUREIERA A St
Mk

{5 GE MR Ll K 4% 3 3 2 W i 2 A7 2% EN RXADDR k% B ). & A4 i 09 o bk 28 T HAF
ZSRX_ADDR PX  SRACE M. @O FIT SOVEIT R R BHEEE & B e S R hht, I FRAE T —Hl 28
WAL EE T Sk FiE B R 2

Byte 4 Byte 3 | Byte 2 Byte 1 | Byte 0
Data pipe 0(RX_ADDR P0) | 0xF1 0xD2 0xE6 0xA2 | 0x33
Data pipe 1(RX ADDR P1) 0xD3
Data pipe 2(RX ADDR P2) 0xD4
Data pipe 3(RX ADDR P3) 0xDb
Data pipe 4(RX_ADDR P4) 0xD6
Data pipe 5(RX_ADDR P5) 0xD7

ME R LG HBHREE 0 1) Sbyte Bt 40 A7 AHb#R 2 v B, BEimiE 175 fHkicE N 32 £
JERHhE OREEEIE 1 3D +8 A& ARl (B Fi).

XL2400T & EHUE X R IARZ 6 B REIEES, WE R, B AR E 8 H A [F 1t
bk, SERARIERIIGE . BRI R S s AT U A D B AR

PRX 7ERRIREIA AR fGids PTX (1) TX #hdik, FFCAtbibhib oy H briidib & IENZE 5. PTX HdEi@iE o
R RN A E S, BEIEE 0 1) RX HbhEERS TX HhhbAHSE AR CREIR B IER NS5 TS
T PTX AIPRX Huht-hnfalfic & 411
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XL2400T A v1. 0

TX_ADDR:0XC2C3C4C5E2 ~ TX_ADDR:0XC2C3C4C5EF  TX_ADDR:0XC2C3C4C5E4  TX_ADDR:0XC2C3C4C5D1  TX_ADDR:O0XC2C3C4C5C1

TX_ADDR: 0XCF3E410F02
RX_ADDR:0XC2C3C4C5E2 ~ RX_ADDR:0XC2C3C4C5EF  RX_ADDR:0XC2C3C4C5E4  RX_ADDR:0XC2C3C4C5D1  RX_ADDR:O0XC2C3C4C5C1

RX_ADDR: 0XCF3E410F02

PTX1 PTX2 PTX3 PTX4 PTX5 PTX6

Addr Data Pipe 0 (RX_ADDR_P0) OXCF3E410F02
Addr Data Pipe 5 (RX_ADDR_P5) 0XC2C3C4C5C1
Addr Data Pipe 4 (RX_ADDR_P4) 0XC2C3C4C5D1
Addr Data Pipe 3 (RX_ADDR_P3) 0XC2C3C4C5E4
Addr Data Pipe 2 (RX_ADDR_P2) 0XC2C3C4C5EF

Addr Data Pipe 1 (RX_ADDR P1) 0XC2C3C4C5E2

2 I By % I s ks 1

11D
A

RX FIFO
DATA |32 bytes2 § DATA—»!
A 32 byte¥2 -1
A
| RX FIFO Controller le—Control—  spy
F Command
decoder
trol— o
| T§ FIFO Controller le—contro z
F 1 FIro
<«DATA i [ DATA——
| U 32 bytek2 -«

FIFO HER

XL2400T %% TX FIFO, RX_FIFO. JBid SPI #r4&MiLS FIFO0. fE&U%H Filid W_TX_PAYLOAD
FIW_TX_PAYLOAD NO_ACK J543RS TX FIFO. WUR/ 4 MAX RT i, £ TX FIFO %A 24
K. fEBUCRER FiEit R RX PAYLOAD #5480 RX FIFO H1ffJ payload, R RX PL WID 3548l payload
[ . FIFO STATUS 2717 #357% FIFO HRIRZS.
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8.7 ikl Al

X SOPS df3, rRWPIRASEEAT I STATUS 2747 2% 7 RO
XFFAE SOP8 d%%, XL2400T & F HIH gl B (TRQ) SAMRH-Filk, IRQ SIIWILEIRE Nm -, RS
FAEAEH TX DS\ RX DR B{ MAX RT A 1, DLEAHREIFWT BHRAEREAA 0 B, TRQ 5l A lrfi A . MCU
SARRITRIWTRS 1 B, JERR. TRQ SRR b A R vT DARE B R AR, B i E P RARAEREA Y 1,
2% 1E TRQ 51 A i

9 SPI#&##H

WA a4 E (8045 R REGISTER. R RX PAYLOAD. R RX PL WID =44, DATA 5|2k Al
NIRES, £ SCK 55 BIEE )\ 80 B B sh U)o HREs, IF BAE R Semt ol EFH R (S 5 23R MCU
[ i DATA 5l GPIO, ££ SCK 155 58 )\ AN b B AR ERI 18] S5, A HUIR S FE RS .

FE CE SEL A 1, JazhanA 7 IEH); CE L sel %4 1, ¥ CE 1Y GPIO 3§ NHiHLFHfHERE; 1
CE_FSPI_ON/CE_FSPI OFF 4 75 Az i) CE AR ZS o

HINPIRAS SEAH STATUS ZiAE 58 7 SRR E

ERIEISFET, SRAJEAE STBL 8 STB3 IR MEMUL EMZF/E4, 5N PAYLOAD; CE high 30us /5
CE low, {53k N KSR, S RIETHRE (4 1ms) FHET SPLIRE#ME. (0fERix R, #47 SPI
EEHRESTR BRSO, MR ES R E.

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

|MCU PIN1 output for CSN

MCU PINZ2 output for CSK

t“ XL2400 PIN DATA changes from Input to
Output automatically
MCU PIN3 output for MOSI

MCU PIN3 input for MISC, < x X X x X x X >

XL2400 PIN DATA cutput D7 D6 D5 D4 D3 D2 DI DO
10 == A7 4%
AL SPT S5 A b Uar £7as, KIS BT XL2400T,
Aetlice Name Bit | Resetvalue | Type Description
(hex)
00 CFG _TOP Top-level configuration
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Whiten option;
WHITEN OPT 12 0 R/W | 1: PN9 (CC2500)
0: 34B (ssv7241)

Address Send option;

1: MSB(msb)——->MSB(isb), . ,LSB(msb)-
ADDR_TX_OPT 11 0 R/W | ——>LSB(Isb)

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

IF Frequency select;

IF 2M_SEL 10 0 R/W | 1. 2MHz IF

0: IMHz IF

Bypass reset during idle state;

1: during idle state, just close clock and
BPS IDLE RST 9 1 R/W | don't assert reset;
0: during idle state, both close clock and

assert reset

Bypass clock gate function;
BPS GATED CLK 8 0 R/W | 1: during idle state, don't close clock

0: during idle state, close clock

LoopBack Enable;
LOOPBACK EN 7 0 R/W | 1. Tx output loopback into ADC input:

0. normal mode

Mask interrupt caused by RX DR;
0: interrupt not reflected on IRQ pin; 1:

MASK_RX DR 6 0 R/W '
reflect RX_DR as active low
interrupt on IRQ pin
Mask interrupt caused by TX DS;
MASK TX DS 5 0 R/W

0: interrupt not reflected on IRQ pin;
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XL2400T A v1. 0

1: reflect TX DS as active lowinterrupt on
IRQ pin
Mask interrupt caused by MAX RT;
MASK MAX RT 4 0 R/W 0: interrupt not reflecteq on IRQ pin;
1: reflect MAX RT as active low interrupt
on IRQ pin
Enable CRC.Forced high if any of
EN_CRC 3 1 R/W o L
the bits in EN_AA is high
CRCC 2 0 Ry | CRC scheme
0: 1 byte, 1: 2 bytes
PWR_ON 1 0 R/W | 1. power-up, 0, power—-down
RX_ON 0 0 R/W | 1. PRX, 0: PTX
01 EN AA Auto—acknowledgement settings
Reserved 7.6 0 R/W | Unused
ENAA P5 5 1 R/W | Enable AA on data pipe 5
ENAA P4 4 1 R/W | Enable AA on data pipe 4
ENAA P3 3 1 R/W | Enable AA on data pipe 3
ENAA P2 2 1 R/W | Enable AA on data pipe 2
ENAA P1 1 1 R/W | Enable AA on data pipe 1
ENAA PO 0 1 R/W | Enable AA on data pipe 0
02 EN RXADDR Enable RX addresses
Reserved 7:6 0 R/W | Unused
ENRX P5 5 0 R/W | Enable data pipe 5
ENRX P4 4 0 R/W | Enable data pipe 4
ENRX P3 3 0 R/W | Enable data pipe 3
ENRX P2 2 0 R/W | Enable data pipe 2
ENRX P1 1 1 R/W | Enable data pipe 1
ENRX PO 0 1 R/W | Enable data pipe 0
03 SETUP AW Address width & timing stup
PLL Locking Time;
0: 20us:;
PLLON_LOCK TIME 74 A R/W | 1. 27.5us;
F: 132.5us
Address width for PTX;
TX_AW 3.2 11 Row | LB
2: 4Byte;
other: bByte
Address width for PRX;
1: 3Byte;
PIPEX AW 1.0 11 R/W
2: 4Byte;
other: bByte
04 SETUP RETR Automatic retransmission setup

BigEIE : 0755-32866130
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GPIO Configuration

0x0: Input
GPIO_CONFIG 29:28 0x0 R/W | 0x1: Output tx_ mod_bit

0x2: Output rx_dem bit

0x3:; Output '0'
GPIO [ INV 27 0x0 R/W | GPIO input invert phase
RXDEMOD BYPASS 26 0x0 R/W | Rx Demodulate function bypass enable
TXFRAME BYPASS 24 0x0 R/W | Tx Frame function bypass enable
DIAG_TEST OE 24 0x0 R/W | Test Mux Output enable
DIAG SEL 23:16 0x0 R/W | Test Mux config.

Delay between PLL openloop timing
TX_TIME3_DELAY 15:12 0x0 R/W o

and Send Data. Unit is 10us

Delay between PLL lock timing and PLL
TX_TIME2_DELAY 11:8 0x0 R/W N o

openloop timing. Unit is 25us

Automatic retransmission delay

0000: wait 250uS
ARDI[3:0] 74 0011 R/ | 000% wait 500uS

1111; wait 4000uS

Delay defined as

Auto retransmit count

0000: disabled

0001: up to 1 re—transmit on fail of AA
ARCI3:0] 3:0 0011 R/W

1111: up to 15 re—transmits on fail

of AA

05 RF_CH RF channel
06 SETUP RF RF settings

TX_ PATTERN 15:8 0 R/W | Cyclix Pattern

Enable continuous carrier when set high
EN_CW 7 0 R/W

Confirm during chip verification
BER_EN 6 0 R/W | Enable PN9 bit stream when set high:
RF_DR_ LOW 5 1 R/W | See RF_DR_HIGH

TX low—power modeConfirm actual
TX_ATTN 4 0 R/W '

attenuation level

(RF DR LOW, RF DR HIGH]

00: IMbps
RF DR _HIGH 3 0 R/W | 01: 2Mbps

10: 250kbps

11: 125kbps
Reserved 2:1 0x1 R Unused
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CYC PATT TXEN Cyclix Pattern Tx Enable
Status (read-out from SDO pin
07 STATUS during SPI command word input);
SDO output may be adjusted
Reserved 7 0 R/W | Unused
Data ready RX FIFO interrupt.
RX DR 6 0 R/W | Asserted when new data arrives at
RX FIFO. Write 1 to clear bit
Data sent TX FIFO interrupt.
Asserted when packet transmitted.
TX_ DS 5 0 R/W | If auto—ACK is activated, this bit is
set high only when ACK is
received. Write 1 to clear bit
Maximum number of TX retransmit
MAX RT 4 0 R/W 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_P_NOI[2:0] 311 111 R
RX_FIFO
0007101 data pipe number (0~5)
X FULL 0 ] . 0: TX FIFO available
1. TX FIFO full
08 OBSERVE TX Transmission observation
Frequency offset.
FREQ_OFFSET 31:24 0 R
Freq offset(Hz) = 7812 5¥FREQ OFFSET
DC_OOFSET_Q 23:16 0 R DC offset for I path
DC _OOFSET | 15:8 0 R DC offset for Q path
Count lost packets. Overtlow
protected to 15, and stops at
PLOS_CNTI3:0] 74 0000 R ) ,
maximum value until reset. Counter
reset by writing to RF_CH
Count retransmitted packets.
ARC CNTI[3:0] 3:0 0000 R Counter resets when transmission
of a new packet starts
09 RSST TSSI and RSSI indicator/control
RSSIDB OFFSET 13:8 0 R/W | RSSI(dBm) offst for RSSI calculate
Reserved 7 0 R/W | Must be 0 for normal operation
Reserved 6 0 R/W | Must be 0 for normal operation
Reserved 5 0 R/W | Must be 0 for normal operation
EN RSSI 4 0 R/W | Enable RSSI
Reserved 3 0 R Reserved register readout
Reserved 2 0 R Reserved register readout
RSSI2 1 0 R RSST indicator at threshold 2
RSST1 0 0 R RSST indicator at threshold 1

BigEIE : 0755-32866130
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RX address data pipe 0. 5 bytes
O0xE7TETETE7TE maximum. LSB byte written first.
0A RX ADDR PO 39.0 R/W
7 Number of bytes used set by
SETUP AW,
RX address data pipe 1. 5 bytes
0xC2C2C2C2 maximum. LSB byte written first.
OB RX ADDR P1 39.0 R/W
C2 Number of bytes used set by
SETUP AW,
Only LSB are set, MSB bytes use
0C RX ADDR P2TOP5
RX_ADDR P1[39:8]
RX ADDR_P5 31:24 0xcb6 R/W | RX address data pipe 5.
RX ADDR P4 23:16 0xch R/W | RX address data pipe 4.
RX ADDR_P3 15:8 Oxc4 R/W | RX address data pipe 3.
RX ADDR P2 7.0 0xc3 R/W | RX address data pipe 2.
0D BER RESULT BER (PNO) test result
ERR CNT 63:32 0x00 R/W | Receive error Bit Counter
RECV_CNT 31:0 0x00 R/W | Receive total Bit Counter
OE AGC SETTING AGC setting
AGC THRD MAX 31:26 0xA R/W | AGC maxium threshold
AGC _THRD MIN 25:20 0x3f R/W | AGC minium threshold
Wait time after gain change;
AGC GAIN DELAY | 19:18 0x0 R/W
0: 0.5us; 1: 1.0us; 2 1.5us; 3: 2.0us
ADC RSSI calculate period:
ADC RSSI MEAN 17:16 0x0 R/W
0: 0.5us; 1; 1.0us; 2 1.5us; 3: 2.0us
AGC_MANU_SET 10:4 0x7b R/W | AGC manual setting
AGC AD] NUM 3:1 0x4 R/W | AGC Gain adjust maxium number
AGC_MANU_EN 0 0 R/W | AGC manual enable
OF PGA SETTING PGA setting
AGC GAIN 5TH 38:32 0x30 R/W | AGC 5th gain set
AGC GAIN _4TH 30:24 0x36 R/W | AGC 4th gain set
AGC _GAIN_ 3TH 22:16 0x3c R/W | AGC 3th gain set
AGC GAIN_2TH 14:8 0x42 R/W | AGC 2th gain set
AGC GAIN_ 1TH 6.0 0x48 R/W | AGC 1th gain set
TX address. Used for PTX only.
O0xETETE7ETE Set RX ADDR PO equal to this
10 TX_ ADDR 39.0 R/W
7 address to handle auto
acknowledgement
11 RX PW _PX
Reserved 47.46 0 R Unused
Number of bytes in RX payload in
RX PW _P5 45:40 0x20 R/W
data pipe 5 (1 to 32). 0: pipe not used
Reserved 39:38 R Unused
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Number of bytes in RX payload in
RX PW P4 37:32 . )
data pipe 4 (1 to 32). 0: pipe not used

Number of bytes in RX payload in
RX PW P3 29:24 , ,

data pipe 3 (1 to 32). 0: pipe not used

Number of bytes in RX payload in
RX PW P2 21:16 . ,

data pipe 2 (1 to 32). 0: pipe not used

Number of bytes in RX payload in
RX PW P1 13:8 R/W , ,

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

Number of bytes in RX payload in
RX PW PO 5:0 R/W . )
data pipe 0 (1 to 32). 0: pipe not used

o) .
—
—
—
—
-
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PEND RXFRM NU

7 0 R See PEND RXFRM_NUM_L
M _H
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
TX_REUSE 6 0 R TX is 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
*frewrite
1: TX FIFO full 0: available slots in
TX FULL 5 0 R
TX FIFO
TX EMPTY 4 1 R 1: TX FIFO empty 0: data in TX FIFO
Total Rx frame number is pending in PRX
PEND RXFRM NU 3:9 0 R RXFIFO.
M L ' [PEND RXFRM NUM 1,
PEND RXFRM NUM L]
1: RX FIFO full 0: available slots in
RX FULL 1 0 R
RX FIFO
RX EMPTY 0 1 R 1: RX FIFO empty 0: RX FIFO full
18 RSSIREC RSST recorder feature
Reserved 31:30 0x0 R Unused
RSSI DBM 29:22 0x0 R RSSI(dBm) Calculate result
RX RSSI VREF2 setting
RSSI2 VREF
21:19 000 W 000: =59 dBm, +4dB/step
SEL[2:0]
111: out of range
RSSI11X _VREF RX RSSI VREF1 setting
18:16 000 W
SEL[2:0] 000:-69 dBm, +4dB/step
RSS12 recorder, MSB is most recent
recording, any write command on
RSSTREC2 this register will flush RSSI setting;
15:8 01110010 R
[7:0] 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
RSSIREC1 this register will flush RSSI setting;
7.0 01000001 R
[7.0] when RX_ON=0, PWR_ON=0 &

CE=0, register will
read chip ID
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TXPROC_CFG

TX Process configuration

Tx ACK wait time after Rx Payload data
for PRX

0: Ous
TXACK_WAIT_TIME | 28:25 0x4 R/W | 1. 7.5us
2. 15us
F: 112.5us
MODZDAC_CLKIN .
v 24 0x0 R/W | Mod2Dac clock output invert
MOD2DAC_DLY 23:21 0x0 R/W | Mod2Dac data delay cycle
KMOD BPS 20 0x0 R/W | Bypass KMOD coefficence
KMOD SET 19:11 0x0 R/W | KMOD coeffience Setting
GASFLT BPS 10 0x0 R/W | Bypass Gauss Filter
GASFLT BT SEL 9 0x0 R/W Gauss Filter BT Select
0: BT=0.5; 1:.BT=1.0
FREQ DEV 8:0 Oxcd R/W | Tx Deviation Frequecy
1A RXPROC CFG RX Process configuration
PRE DC SET 31:24 0x0 R/W | Freq offset manual set
MAX FREQ 23:16 0x43 R/W | Max Freq set for [PLS
Freq offset calculate windows
0: final 2 preamble bit
PRE DC WIND 15:14 0x1 R/W | 1: final 4 preamble bit
2: final 6 preamble bit
3: final 8 preamble bit
SYNC WIND CFG 13.8 0x24 R/W | Syncword search windows
CHAN FLT BPS 7 0x0 R/W | Bypass channel filter
IPLS_BPS 6 0x1 R/W | Bypass IPLS
PRE DC MANU 5 0x0 R/W | Freq offset manual setting enable
BER_HOLD 4 0x0 R/W | Ber hold
Reserved 3 0x0 R/W | Unused
DCFLT BPS 2 0x0 R/W | Bypass DC offset calculate
IF ADC data sample edge select;
ADC_SMP_PHA 1 0x1 R/W .
1 inv
RX IQ SWAP 0 0x0 R/W | IF ADC data 1Q swap
1C DYNPD Dynamic payload length
Reserved 7.6 00 R/W | Unused
Set 1 to enable dynamic payload
DPL P5 5 0 R/W | 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 0 (requires
EN_DPL & ENAA P0)
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 is
7:6 00 R/W
[1:0] replaced by RSSI1 and RSSI2
readout
10: FIFO readout mode, SDO
output is STATUS FIFO
11: unused, same as 00
Set 1 enables long payload feature
EN_LONG_PLD 5 0 R/W ‘
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 5 ] R/W Set 1 enables 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 | PA 12th ramp value
RAMP 11TH 69:64 0x2e R/W | PA 11th ramp value
RAMP 10TH 63:58 0x2a 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 0x1d R/W | PA 7th ramp value
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RAMP 6TH 39:34 0x19 PA 6th ramp value
RAMP 5TH 3328 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 0x4 R/W | PA 1th ramp value
Ramp time
0: 7.5us
RAMP TIME 2.0 0x0 R/W | 1: 15us
7. 52.5us
A 4 _H. A)
11 g A
PREAMBLE ADDRESS PAYLOAD CRC
‘ (1BYTE) | (3 SBYTE) ‘ (PIPEX_AW BYTE) (072BYTE) ‘

Fp e st

PAYLOAD (RC

PACKET CONTROL
(9BIT) (1732BYTE) (0™ 2BYTE)

PREAMBLE ADDRESS
(1BYTE) (375BYTE)

NOAC
K

PID

PAYLOAD LENGTH
(2BIT)

(BBIT)

AERER Gt #aL

PAYLOAD CRC
(17128BYTE) (0™ 2BYTE)

PACKET CONTROL

PREAMBLE ADDRESS
(11BIT)

(1BYTE) (373BYTE)

NOAC
K

PID

(2BIT)

PAYLOAD LENGTH
(8BIT)

FEKER (KE) #

n EEFTR, KRGS 3 FivEkg:

LESKEA. FEKEA, B mBCRST PhEfe .

2 NAKEM GHa) KR, TR RKEKEN 32byte, ZERTRETTURZESF 4 M. FHHE
FEATURE Z7f7#%H1*) EN_DPL.

3LANASKER (KD i, TR ARNEKEN 128byte. [FHKABATTEMMEE FEATURE FFA748H11H
EN_DPL #1 EN_LONG PLD, HiZ#i:UTF R4 HGeszr 1 M

TE: BLE JHRBECE A RO, BT RAIRE .
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12 RN RS (Z55)

Layouth itk 4britz
L ACER BRI TR BE

XL2400T

3 ANT CSN é gi:
d i GND SCK
- L 6 3 DATA

XC2 DATA

J Slers winlt .

XC1 VDD

ﬂgi C1 C3 Ch
0.01UF 1UF

RE 1 O NC 51 AT BLE A
$E 2: AMEDTAHT S

Yk g5 ESEH

C3 10nF

C4 1uF

C2 HEFE 2.2pF, ALIESFTEHAE 1.57 3pF
Y1 32MHz & Ci=12pF 10ppm

*7E3: Layouthf R = FEILACEERE, C1\L1\L2, J7{EMR¥EMRFIHBERFIERE;
*7E 4: VDD HE R HILE 3.6V LAF;
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13 PCBRITHE T (&%)

;

> VCCHIRK B A RF B ERICERALRL .
> XL2400T MERERRES, HARILHBNTRE, BRERREER ML, BRREWII, HER

NEERE, MithEERETE.

> BIRREFEICEH.

> SERITERME LR EHTERLE (RIREENL TR STGNDREIEERS) | FHEERE
FGNDH I B N 4 i B EEEEEFIGNDFL, DUAE|F#k THAEMC/EMIAY

ER.
> WL EEREFNEFAERMNEEFESIT, BT,
REBNEEXDGNEFTEEEEIEFTGNDIL, BIERERSFENESHERHFERA, Nth
BT
> WHLFERUEE, AMUENELZKSBENESRAE, BREIR.
> P T EIN0.8mm, ZREE N 0.254mm(BELR),
> BT R SR R L i RX —HE&ES (TRREESEMT) .

BigEIE : 0755-32866130 29/ 34



i%ﬂ"m'ﬁmg;iﬁﬁﬂﬁﬁﬁ X1.2400T ﬁg)ﬁﬁﬁgﬂﬂ v1. 0

14 B RE& BT (%)

14.1 EIfl# K& layout it

2.4G HIENHIAROR L LA A EEH, PIFA REHRY R L. PIFA R HI R 2810 F R Hb f 2 i B2 3 —
ECH, REAIHZ AT — AR, B E SR (RO AR b, 8 A A
Remimay JHRGURZGERA 1/4 WK, Hp—AMoa e g iesds Bar, Hob—togth. MAR&R
SERTEI R, PTUATERSERCN—A LC 1EREE, Hr ¢ Feald, — D MiEIREEMA G B %, &EHBY
BTN AN o

PIFA REM AN THRERERUNRZ, e UiftEEERIETEZ, IMAAEL T, HR
MR PIFA REIFEPT, FrUfsse b gk genm; (BB EONI AR, SESMIOMFRIRREEN, 7£
PIFA R b= A o AR, TR AU REAT o Fr ARICR AR B T R R 2.

14.2 Dongle IiffJPIFA Rki&it

Nano Dongle RZR /N PIFA K2k, T PCB AR, ZREMIE A L HAR KL/, XHilfE
PRBS AR, —ROBEE R AT UL 16-20 KA . REAMRSHN T EIFR.  RERIH oI 28 -
0.5dB .
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14. 3 JEIEAEHINA RS PIFA K&t

TE I ST IR o RGTPIFA REERST N R, REMIHRAIE 79 0.9dB.

15.8mm
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14. 4 ToLk SRR S RE A% 4% ) PR R 2 iR T

oL BRI IR B R R 2, B ERAOR, AELRIE, A LN PCB A FIL N AT BMER] . fERTHREL
FEEN, REBCEAATCL WA AT A BCE A TER, I A TR A SUAR 5 00 T T 4 55 2 25 (R HAc A 2
B, AZRE R AN BE S by I HARYE ™ dh AME o] LR BCE SCRERIE LB AR . 255 RF i~ BB
Ny REM BRI 359 3.7dB,

14 & EEER

KRR KA SOP8 H#T5x, BAAHERFTFEEWT:
SOP-8 AR ~Fan
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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 1.40 1.65
A3 0.50 0.60 0.70
b 0.38 - 0.51
bl 0.37 0.42 0.47
c 0.17 - 0.25
cl 0.17 0.20 0.23
4.80 4.90 5.00
E 5.80 6.00 6.20
El 3.80 3.90 4.00
1.27BSC
L 0.45 0.60 0.80
L1 1.04REF
L2 0.25BSC
R 0.07 - -
R1 0.07 - -
h 0.30 0.40 0.50
b ) - 8’
01 15° 17 19
02 11 13 15°
03 15° 17 19°
04 11 13 15°

15 V¥ = FH I

Feth: & JERBCR AR &2 HdfL e, 8034 HUEK

MRS T SRR TAE, IR AL 0.10F A JEN:, HAFRREIERT.
Bt : aRfEER URE I, A, 2R, DB o RCR T 4 1 B R L

P AT AT A A, FBRIRE MU DURDGRDT a4, i AU R kA £ 4L
TFBOW BT AL, Ab P SE BRI AE 4 /NN N e
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