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Control
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Kl 1-1 HWB3000 %iHIHEK
1.2 BhREEFH
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& R
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BHEH% . 1.2 kbps to 100 kbps
SR A BBk R

® g mlfidiEiE

YR 2.0V ~ 3.6V
EPEPENERE

® SRiEiNAl: 41 dB @ 200KHz
® [HWrMAE: 55dB @ 1IMHz
JT. 256 7O Rk 51 FIFO
SR H BN D) BE(ACK)

SR B AL DIBE(ART)

SCREH B A 1 (AFC)

SCRE A B 5 5 I (AGC)
YHfk. FEC. CRC 5
YRR V)RS . 8bit/10Dbit 2k M gD
YT RSSI &

20-Pin QFN #J3%%

SCEE 20126MHZz(220ppm) i 4=

Y ¥ |EEE 802.15.49 M4 #4y
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(92] o — (V]
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o o o o [a)
O o (O] O >
6] [7] (8] [of fo
Kl 1-2 HW3000 QFN20 3% 2 &
Pin Pin Name I/0 Description
1 VDD_RF | VDD |2.0~3.6V H kA
2 TX o) RIS AILSE Ai%an H g 11
3 RFP |
~ S }Fﬁ :Y, ~ l:l
2 = | AN GIN IR EAINES
5 VR_IF VDD | 5 B s A
6 GP103()) I/O
7 GPI100(0) /o | . . o N
BHECT 11O (ThEETE WA 13 229 /225 Ui GPIO #B4> N 4%)
5 GPIOL(O) o 0 DyREVENLEE 13 25 A7 a5 Ui i T N2
9 GP102(0) I/O
10 VDR VDD | O H #C TR R YR A
11 NC - 7
12 VDD_DIG | VDD | ihH %5 3.3V HEfHA
13 SDO o) SPI 47 i i H ity 11
14 SDI | SPI AT E R S A i 1]
15 SCK | SPI (A BE 5
16 CSN | SPI 1) %45 5 (I HL A %K)
17 IRQ o) rh WA S IR TS, RIS A %K)
18 XTALN o) Al RHIR 3 s ) HE i
19 XTALP | A AP 37 i VP i N i
20 PDN | POWER DOWN #i A g A 5 1= FE P %)
* 1-1 HWB3000 & ik
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DEEP
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dn ayem
das|s deaQ

ACK o CRC error

receiveg

RX
NACK and PRClAEs
re-transma
Auto_ack
cre&phr
corre

crc/pnr errpr
K 2-1 HWB3000 R drE K

2.1 POWER DOWN

£ POWER DOWN AR, AN 4, O IWFEZ N 100nA.

WL E PDN Aok = S E N POWER DOWN RZS, #'E PDN i\ 5| A% -,
M POWER DOWN REKE 22 IDLE IRZS, Pk E W2 2ms,

O M POWER DOWN K& % IDLE ARA, O HEN, FAEMSKEBRIAE . i
CHIPRDY_INT " rbr i e 15 fg Pk 5 48 IDLE RS IE HoAs RS e v 3T UK «

2.2 DEEP SLEEP

r. DEEP SLEEP RSN, HFIMKII#E LDO TAE, (UHRHEECF s RS A A, 1
R AL TR, T DIREZT ) BuA.
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7t WDT_EN (0x20) AMEREMIEDL T, @ik & SLEEP_ON (0x1C) FFfEds 'L, ik
A DEEP SLEEP A7, %% SLEEP_ON % 1iss 4’0",

5 H M\ DEEP SLEEP JRASMuE, i
A IDLE k%,

2.3 SLEEP (RC)

1F SLEEP KA R, RIIFEMIET: LDO ¥ Hrr d ik A, 5 Ih#E 3.5UA.

7F WDT_EN fifigfgf5 0 ~, i H SLEEP_ON Z/fas 'L, &) #EA SLEEP (RC) &

A, W E SLEEP_ON 27 /74% 4’0’ RC &I E A4 GPIO #ir A\ A Ik = Fl 7 2006 505 A
Jid, Mg )5 s kN IDLE R

457 )\ DEEP SLEEP/SLEEP R&WHE E IDLE IRA, )7 BRAF Ao A 07 . Tl i isk
I CHIPRDY_INT s ks &ffi g s A2 5k 2 2 IDLE JIRAIE H b detsse nf it r ok -

1 1: 7F SLEEP(RC)E{ DEEP SLEEP IRZS T SPI [ i [0 %7 4£4%, HANAI Vi) FIFO Bl AT h Wiks i Ams 0454 .
W 2: MEE W #EAN SLEEP(RC)EX DEEP SLEEP R, 77 <M & fffit DBUS_TXEN/DBUS_RXEN.

2.4 IDLE

7E IDLEIRAF, #07E LDO fifigE, &b H i F S 4= ri i BUFFER WL #R 1 RE, O H ThkE/I
T 2mA.

2.5 TX

gt i DBUS_TXEN (0x01) Jf H &% FIFO A FHACIRE)E,

R IHEN TX RIS,
KIESERIGE, O BEN IDLE R &
2.6 RX
M RET A DBUS_RXEN (0x01) Jf HE: FIFO & FHBURE G, O #EAN RX BWCIRE .

elese ks, O R HEN IDLE k.

2.7 ©RWREVIEH

WA . POWER DOWN #X 8 )\ SLEEP. DEEP SLEEP 2k 5 i3k A 12 e i st
o EmE 2-2 5K 2-3 fix.

AR HAE M IDLE AR HEAN AL BRCIRAS AT kad ot F i s e I TR B BL.
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2ms

A L HHEAIDLE

2.5ms 255us+3*Tsymb 4*Tsymb 4*Tsymb
BRI E | OB L | ROBEE | RORIERT | R IERAL T O A
15 )43 A IDLE
1ms e
T H SLEEPIHE oo R
#ENIDLE B
CHIPRDY_INT = 1,48z,
A PR N RE R
2-2 O BRI RIARAUR R K
P S o el T 1, ok i s A L)
2ms
O FHLEEANIDLE
2.5ms 255Us 3*Tsymb
SRR | BB R ST | BB | BB v K A
Ims
7 ASLEEPWLHE SH#AIDLE
#EAIDLE - .
S T A
CHIPRDY_INT = 1,4,
B N
I e LV
2-3 Ui ERHEABROE AR
TE: Tsymb Al ], Wi £ 10kbps, W) Tsymb = 100 us, LA FAHIA .
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HW3000 13 F S i s i 45 44 5 H 4% FIFO i4s 4, nlillid PACK_LENGTH_EN Z /723
o TG AT S R R e 2 1 5 H A L T LA ECR AR RGBS UMMISE K, R )
ACK Lijfig: T3 FIFO WL ML & 705, Wl AR AmiZi i) . 802.15.4g Wil Z5miigii .

3.1 HEIREIMSH

B'H PACK_LENGTH_EN ='1", S i Retsmmdmigifty, Wik 3-1 fios.

1 1 1 1 2
W | RERG] | ARG | kR TR 4 51
PHR FCs

B 3-1 B A A F s R

PR ZA I, WSS W R WS P A, R e B AR L
FAAL 7T RS TAY, R SR SE A B SR A K LS A7

¢ iS5 (Preamble)
S T fid s PREAMBLE_LEN 75 478% (0x03), 37#F 4~1023 N7 K&, A S tnr
T8 i %5 7% PREAMBLE_MODE [t % (0x03) . #R A H 80 AN~ 41 i, H )i 47010101...01".
& WisrEAT (SFD)
Wi B 4F SFD K n fid 5 SYNCWORD_LEN 7547 4% (0x03), SFD Hulikn] it & 0x14~0x1A
AR, BRAEILT, SFD K2 2bytes, SFD Huhld55E K. K7 0x98, i OxF3.
& YAk (PHR)
WSk PHR B4EMHK FIERT] bRAES0NS . WELRER 4 N5y, KR 1
o K% PHR Wl 27 4725 0X07. Ox08 5 0x09 Ml 'E, HrPiiskAeif . itk S frtiivh 5
AR AR E RN 720 (PEIL 0X07. 0X09 ZF A7 Ui BH D

> Wik

WIS 1P, RN PSDU i & 15 8om B 3 (R HEIE RS ik

PSR IS BT 5 1) 3 AT

> (HERY

BRI RSB RS E RERINEEGIE S, FERIFRRALN:

FIERG] = [FEAT X2+ [FES

> ARHEREIS

MRS 1 K, JuFE Dk 1~99 (1) BCD 4.

PRAERI 5 #Hid
01 BT ARHE U
02~99 PR

#* 3-1 AriEPUS (ACK AMiRE
i RE B 3 ACK TIRERT, Ik mtbraE RN %5 1 bit7~bit5 ¥ 5 zh#fi A NOACK 5 PID fii7r
B, 3 3-2 o,
PID
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PID K&k 2bits, PTX &Rah#El—Ik ACK 55 5% Hain'l, PRX 44 PID 5 CRC
TR Y RT R E R B B A (EF). PTX BHEALEN, 76 N kb sh &% PID

ANZE.

NOACK
SRR T T2 ACK DHRERERERS, PTX #1511 PRX 4 i #dli (1 E 7519152 ACK IIFFEI TS UL,

AT LUE L PTX_FIFOO_NOACK Z3f£#% (0x0C) HEAT#E .

Bit string index
Bit name bRUESU S NOACK PID

% 3-2 FRUEGS (ACK {#fE
> SRS
WAL IS 5 1 PR, AR EERAL PHR B =N O, (FiERg]. bk
W5 SFoig gt k.

& YHEEEAr (PSDU)
WER R s B A AR KB, AR A 2 HEE L B . B SCEE PSDU Kl

252 bytes, Kl FIFO f KA 252bytes.

¢ Wi FH (FCS)
FCS >4 16bits ] CRC /751, &4 uf ) PHR-PSDU.

A2 T G(X) = 1+XC+X2+ X8,
E: PTX BoRRIEN, PRX Familoy, LTI,

3.2 HIEFIFO Mgty

W'E PACK_LENGTH_EN =0, {3 ik $H % FIFO Mighify.

3-2  HEZ FIFO Mg 7 i &l
HIT A S g 23 B A A I 5 o s PR 4 )5 2K B8 AR BT 5 SFD R 2 #8 i
HAEFIFO W, 5 WAL KRR X5 L) 5E RIG B -
L H FIFO W& i AN S FF ACK, i} CRC 4. FEC Ihfk.

B FIFO F R4 LENO_TXMODE #4 fhil fir it B A& 2% 58 Beis 2, 2 0 a4 4%
LENO_RXMODE # il {7 Bie & H i e kb=, 7 W 0x02 25728 AH IS B o

V1.0 17/88
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B A4E £ PIPEZBHEEE
SR g i 7 =0, S SR 4 N4l PIPE, ) PIPEO~PIPES.

A PIPE B A7 B s hl (SFD), % PIPE bl it & 3 W27 f7 2% 0x14~0x1A, % PIPE
ffifie. 7% PIPE H3zl ACK IhREAT HETE W7 A2 9% 0x13.

% PIPE ff] SFD Ml K& Al il i SYNCWORD_LEN At &, BRik PIPEO i fig, K J& 4 2bytes,
Ki% SFD 4y 0xF398.

PTX 7 K IERTHERETF 24 PIPE, FCE PTX_FIFOO_PIPE #5#iI67 (OXOC Zi178s), BEE MM
f’) PIPE SFD Huhik 75 7745 Pn_ADDR 5 SFD K:J%.

PRX #8203 A] [7]25 1) PIPE SFD 2 )i (SFDDET_INT="1"), ¥ H1 &8 1) PIPE {5 B4 T
A fr#x PRX_FIFOO_PIPE, # 47l PIPE 3 ACK Ihfefiifie, PRX {EEME G H 3R
W5 AR PIPE Huhkf5 B ACK i,

%
v
~

V&‘ /

PIPEO ADDR: 0xf398f398f398
PIPE1 ADDR: Oxc2c2c2c2c2c2
PIPE2 ADDR: 0xc2c2c2c2c258
PIPE3 ADDR: 0xc2c2c2c2c2a7

K 4-1 4% PIPE iR &l

K 4-1 Fisch 4 % PIPE R E K, 4 8 PIPE # H A 57 PIPE Hilt, PRX i KAl 25
4 NAN[F] PIPE Huhikff) PTX i@ 1.

PRX w73 58 [E PIPE AN, (BLE—% PIPE 523 KM 5e i 17, PRX Anj 55
—% PIPE Hulif) PTX ilill. £ PTX 5% PRX i, WHE& PTX A1Ea8H)
AUTO_RXACK_TIME {8 (0x45 Z5ff4s) w LA RE 51 PIPE Z A T4,

FE: SFD [R5 g il & TAES AR %7 f£ 4% SFD_OPT (0x02) i, FLAN = A5 I B 200 SR TAE. &
TN BA R e kA TAR BTG AR A AR, BOABCE AR B 2T 3 5 il TAE, B S5 S 7 s i

V1.0 18/88
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V1.0

{ 5% HBJACKEART

(ERG R B g U, DR S FEA 8 ACK & A FEALTNRE (ART). 7 H 3 ACK fifi a2
N, WS R A S R IR L ERRMER S A P HE N PID 5 NOACK 575407, T
3% 3-2 10,

Rik PID HHEELE A B AR, U AR KA s A5 B e ACK {5 B0 PID H 3L’
NOACK #5747 1 PTX_FIFOO_NOACK(0XOC) #Ff7esi & o

& 4 PTX 5 PRX [AINAERE 4 HTE (S PIPE ) ACK Ijfig/5 (Pn_EN = ‘1'Jf H Pn_ACKEN =

‘1) PRX ZEIEMEC— Wi 5 i RX A A s D)4y TX BEaUk 1% ACK il, JEAESERL
ACK i i i B FIFOO_INT (0x11) k&t (FEILE 6-7). PTX 7E— il ik
SERE H TX B A 303 RX BE e Bl ACK i, FEAE R DI B ACK Ml i i
FIFOO_INT H Wbt (FEULE 6-7).

PTX WiIR{E AUTO_RXACK_TIME 2 £7#% B IN 18] A A7 e il 31 PRX R I%H) ACK
Wi, PTX K AshEAL —Wwididnt. #5EAAREGEIT RE_TX_TIMES %if74s (0x45 %if7
) BOEIEL, FIFOO_INT Hriibriifr 5 HAL I 457~ A7 FIFOO_MAX_RETX (OXOF %
2% KR U fon EA-EN (FEILE 6-8 21K 6-10).

PRX RS 47 B PHR 5 CRC #4345 A s AN B 52 ACK it (FE LK 6-11).

7 ACK ZHAREMRERS, it E PTX_FIFOO_NOACK #2547 il 15 41 PRX 247 & 3 WG
142 ACK il (VLI 6-12).
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HW3000 %4 F- It

BEeE HI/EEHEO

6.1 FIFO

HW3000 37 1 4% 256bytes Bl k& FIFO, FI-TAAmul & %, ikl >k 0x70.,

SPI
Interface

TX FIFO
TX DATA DATA
TX FIFO Controller <<control
Control
RX FIFO Controller -
4
RXDATA FIFO DATA
(256 bytes)
RX FIFO

Kl 6-1 FIFO #ifilniz Kl

6.1.1 FIFO 384t

SHF PTX, fEJFUG KA Al LUERE SPI #2011 FIFO WIHG 8, O EREE R FIFO
AL BB SR AT T N BRI, 78 &R rh 2% 11 SPI #3213 FIFO #:4E .

X1 PRX, ERIC 5 /i Jim vl Ll ik SP1 2 2E FIFO P I , i i AE B FE Hh FIFO
B ARPRAZ T RS, 7ESbid e AR kit SPI 82115 FIFO #:4E.

FIFO M 5485t nd it 17 0] Ox4D 77 a3k, it #4E CLR_WR_PTR & CLR_RD_PTR

T s (OXO0E) Wl B 5 EHE'0.

FEBCR IR, AR A BT R TR O AL, RO A AU B N BT RS
BRI O BIE, AN OO OL T QRO RIL) 5 EATES FIFO i

W EIREE O

& SIREHELU ISR B AEO
>  PTX KHIki% (DBUS_TXEN =‘0)
> PTX &% FIFOO_INT H bk

> PRXSFD IEffilA]2P (SFDDET_INT =‘1")
& REHELL IO B G’

V1.0
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> PTX Ky Sl fi
> PRXSFD [E#ilAl?6 (SFDDET_INT =‘1")

6. 1.2 FIFO #4E#H

FIFO FIFO

| 0

255 255
PACK_LENGTH_EN="1' PACK_LENGTH_EN ="0'
6-2 PR AR FIFO 451

TSR I 25 R N T PSDU B FIFO, 32 FIFO 4k a2 T e 250 18 i 20 iy 455 g A =X
=% PHR 5 PSDU & IKIEN FIFO (W1 6-2 7).

BG5S R R K PHR BB A5 B B 3158 FIFO 9 PSDU [R5 1

E 3 FIFO Migif = Tt i #cd LENO_TXMODE 5 LENO_RXMODE [HARINCE, 58K
FIFO W £k 1) Ak 5 Bl

V1.0 21/88
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|
H |
read pointg TXFIFO read point 0 TXFIFO i _TXFIFO
| |
[ I
! | !
! [ '
! N !
! !
! !
' read point ! i
i _fead pount e ; read poin |
| m |
! g !
[ = i v
| 7 | =
: : i . . z o ) 2
write point(MCU) i write pointf ] V! G jwrite point 5
| | | T
! . I o
HALF_EMPTY_INT : HALF_EMPTY_INT : J HALF_EMPTY_INT
; write ol (R ) Y
255 ! 255 ! 255
|

Bl 6-3  ELfk FIFO Mgl fy Ak 28 B R g

Kl 6-3 h H % FIFO migi s R k% FIFO e nEE . M 5HE (MCU it SPI
D Hidrtt CHERREHEESRD 2 M 2ZEN T% T2 B EMPTY_THRES (0x06)
I, &% FIFO 25 iR A7 HALF_EMPTY_INT (OXOF) #5545 &1 (4At vl 46 v Wb i
ArEgi it IRQ. GPIO 3% Hh AR &), 45 MCU Ik i) FIFO Whh 588, 45464
PR 2 K T2 M EMPTY_THRES I, 45 libriEfr HALF_EMPTY_INT
W& B 0. RI%TT E45 MCU n s 125 hr s 58 R 1% i K 5 KT 256bytes /4L
G (e

|

read pointQ RXFIFO :read point g RXEIFO

read point(MCU) 9 RXFIFO . readpointg RXFIFO ~~ feadpon >

write point

write point

N4
read point
—

SIYHL 11INd <

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
v

write point write point

HALF_FULL_INT

[

HALF_FULL_INT HALF_FULL_INT

B

255 255

Bl 6-4  ELH FIFO Mg AR s s Bl
K 6-4 4 4% FIFO Mg il R i FIFO Pl i . 'S5t CGEARESHEERD

V1.0 22/88
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5igrEr (MCU it SPI D 2 (B 228 K T4 T3 9 {H FULL_THRES (0x06) K,
U FIFO 236 T bR A7 HALF_FULL_INT (OXOF) K4 1" (A m) %6 v vh W s o Ao 508
it IRQ. GPIO X H Hh bR &), F45 MCU mia B s i FIFO i, Y'S4REt HitdRst 2
) ZE AN T E FULL_THRES I, 3 P WibRsE 67 HALF_FULL_INT $425 H 3
TH'0e W7 4 MCU n A i br i 50 Bz B K B KT 256bytes T L (1 VR LR .

b
i 2:

B0 B2 5 FR B AT vt OR PP AL B, S RRER KT 255 IR MMk 0.
P P () T A A4 Ox06 B E, BB BCE RN T 45 & Ui Eudid R L SPI A il

6.2 i

V1.0

T ACE W GE INTIE (0x10) Ziffds, nlE D s rbr &l IRQ I s, 7
AN MCU FRAMC F PR S HEATAI N [ AL FE . GPIO o n] % rh rbr s,  EA& WL Ox1D
I OX1E "' GPIO IReIEFAL FIik .

T A -

POR i

chip ready ¥

A% SFD iy

ToRe SFD Hilky

A CHTT W

JCASCHT T

GPIO A+ W

WDT

K% FIFO 75, el FIFO F-3 b Wi (L 7E L8 FIFO migh i N a2 VEL 6.1.2 F 41
i)

RSSI H i

e R AN L TGS R A2 SRR ®)

FIFO ik

FEAS TR A AR AT REA, AT AN RE, W U AR A A . &P
JEVE DL OXOF 27 A7 2 i .

L 2K 2R 2K 2% 2R 2R 2R 2R 4

L 2R 2R 4
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__POR_INT
POR_IE

CHIPRDY_INT

Yy

CHIPRDY_IE

SEDDET INT;

v

SFDDET_IE

PREDET_INT

¥

PREDET_IE

EXTO_INT

EXTO_IE
EXTL_INT
EXT1 IE

EXT2_INT

EXT2_IE

EXT3_INT

EXT3_IE

INVSFDDET _INT-

INVSFDDET_IE

WDT_INT

PKT_HINT_PORITY

WDT_IE
HALF_FULL_INT
HALF_FULL_IE

HALF_EMPTY_INT.

HALF_EMPTY_IE

RSSL_INT

RSSI_IE

Yy RYYYYY

INVPREDET_INT
INVPREDET_|E!

FIFOO_INT

FIFOOINT_IE

TXCLK/RXCLK,

DIRECT_MODE
DIRECT_IE

Py

6-5 IRQ i H R = K
Hrp, Ri%J7 FIFO i FIFOO_INT 4578 FIFO Ki%5ehi. ACK st s EAL BN
(FIFOO_MAX_RETX J'1"); i HRanElse . ACK KRIE5E, #ihol BAkn &% K
6-6 £ 6-13.

e g P A % R T LA R R R R IR, (PKT_HINT _PORITY) FCE, BRI\ K HLFE
W 3%

R BT R RR AR AT T LUE A28 INTIC (0x11) 150" BUkF /& 45 401°0°, L INT 274725 (OXOF)

V1.0 24/88
WA TR © L AR R B A IR A ) http://www.essemi.com




: s/ IN=
Ea StSOf . SR T IR AT HW3000 %4t T-If

B
6. 2. 1 IsRAIMLE M B

Tx finish Tx finish
IRQ: FIFOO_INT IRQ: FIFOO_INT
PTX
TX(f:FIFO0) TX(f:FIFO0)
PRX

Package received
IRQ:FIFO0_INT

Package received
IRQ:FIFOO_INT

Kl 6-6 ACK A e f o v s 5 K
ACK AMEFERE UL T (Pn_ACKEN=0), PTX 7t &1L 58 e h bR A7 FIFOO_INT #4E°1’, PRX
TERSCE A0 56 5 h bR &AL FIFOO_INT #4801 (Wil 6-6 7). FeBCsi 75 i S o I i
wikr & PRX_PHR_ERR 15 PRX_CRC_ERR {ii7i3fii. (OxOC #A74%) FIB AT PHR &
PSDU J& 5 IEHf.

Ack received

IRQ: FIFOO_INT
(PID=0)
PTX
TX:PID=0(f:FIFOO0)
PRX
ACK:PID=0

|

ACK t‘ransmitted
IRQ:FIFOO_INT
(P1D=0)

Kl 6-7  ACK i g 1E & 18 vH s s
ACK i BEIH L T (PN_ACKEN=1), PTX 7 %I ACK &, T ibrkrdfr FIFOO_INT H#4&°1,
i PRX IS L (PHR 5 PSDU IEH), 7E[R15 ACK J& Hr Wikr &7 FIFOO_INT K51,
WK 6-7 Fis.
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Ack received
IRQ:FIFOQ_INT(PID=0)

PTX
TX:PID=0(f:FIFO0) TX:PID=0(f:FIFO0)
auto_rx_ack_time[7:0]
PRX
ACK:PID=0
Package received
IRQ:FIFO0_INT(PID=0)
& — e N =y -
6-8 PTX HAIEALNI 1 H R
Ack received
IRQ:FIFO0_INT(PID=0)
PTX
TX:PID=0(f:FIFO0) - TX:PID=0(f:FIFO0)
auto_rx_ack_time[7:0] 3
PRX
ACK:PID=0 ACK:PID=0
Package received PID=0 PID&CRC unchanged
IRQ:FIFOO_INT Package detected as copy of
(PID=0) the previous
6-9 PTX AzHEALNIL 2 PR
PTX § 3
TX:PID=0(f:FIFOO0) - ¢ | TX:PID=0(f:FIFO0) - TX:PID=0(f:FIFO0)
auto_rx_ack_time[7:0] 3 f( 1
PRX

ACK:PID=0

ACK:PID=0

\

Package received
IRQ:FIFOO_INT

(PID=0)

I
PI1D=0 PID&CRC unchanged
Package detected as copy of
the previous

FIFOO_MAX_RETX = 1
IRQ:FIFO0_INT(PID=0)

ACK:PID=0

\

I
PID=0 PID&CRC unchanged
Package detected as copy of
the previous

Kl 6-10 PTX ABNEALMRDL 3 PR BB (EAABN, FALRECh 2)

Kl 6-8 1 6-10 i A Al REH ILIIMOR A T, PTX 7E A IEEH AL 5¢ 55 D1y 2l
ACK IRA, BHE%545 ACK INHAJ Y (AUTO_RXACK_TIME Zif7as i &) WA IS % ACK

Wi, K BBV A B E AL, FAR AR AW PID fRFFAAL

PRX {EE M Jm B 3 A WO i PID, 357 2 PID & CRC 5 B 5 iy

V1.0
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— AT, R, ANEEH AR R ACKD.

V1 PTX ABEAE DI fE I ACK (EREIITE UL F AL

I 2: WA PTX EHE AL RE_TX_TIMES REN A IEH HW R ACK, PTX 7EE & 11 FIFOO_INT HJ R,
FIFOO_MAX_RETX K81,

13 EHCHAUIIAE HAE ACK A BEIITE L R A 2K

Ack received
IRQ:FIFOO_INT
(PID=0)
PTX 3
TX:PID=0(F:FIFO0) - | TX:PID=0(FFIFO0)
auto_rx_ack_time[7:0] :
PRX

ACK transmitted
Package CRC/PHR IRQ:FIFOO_INT
error Re-rx (PID=0) B

K 6-11 PRX HZhER T Wr~E-

Kl 6-11 7 A PRX HBITEILIE L, PRX EE R 0 2 J5 £ 40 CRC 5 PHR H 74
ANIR[E] ACK T 148 4 F Bl B, B 4 W 31 1E A () B A0 0% 0] ACK - J5 Hh Wibs 47 FIFOO_INT
BEL.

1 1: PRX BB fHE AL ACK fH AERING 0L F A 2L

Tx finish
IRQ: FIFOO_INT

PTX TX(F:FIFO0)
NOACK(PTX_FIFO0O_NOACK = 1)

PRX

Package received
NOACK

IRQ:FIFO0_INT

K| 6-12 ACK flifigthid F NOACK IhhEH Wi = K]

V1.0
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Kl 6-12 il ek ACK flRERS, # ¥ E PTX_FIFOO_NOACK J'l’, PTX K IXHHEf05¢
5 AR AL FIFOO_INT H &L, PRX fEHCE a0 5¢ s HH Wibs 547 FIFOO_INT ¢
B, 5 ACK AR B0 AL, W 78 e B b B i 7 AL & PRX_PHR_ERR 5
PRX_CRC_ERR &7~ A7 HI W i it PHR 5 PSDU A&7 1IE#

6. 2.2 B FIFO IigHH i

Tx finish
IRQ: FIFOO_INT
PTX
TX(f:FIFOO)
PRX

Rx finish
IRQ:FIFOO0_INT

K 6-13 B FIFO Wigs# s s K

HHZ FIFO Mgt ol T PTX RIEE 0 58 Boa Wik &7 FIFOO_INT H4#'1L, PRX 4%
W 0 52 5 bR S A7 FIFOO_INT #5801, WO SESAFRE &L 8.2 F-15 i .

6.3 SPIEEEO

HW3000 2 4 £k SPIIE EH: 1, A5 )5 W A7 4s SR FIFO, SZREX FIFO JE B
A,

6.3.1 SPI iR

V1.0
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DATA
>|<7 —
e 7bitiy [n) Hiuhik N byteZi 4%
(1bit)
] i A
[] B

6-14 SPI ifif% L
SPI i X H iy 2t -55 B8 g 9 35 0 )
Irp 8bits Ay Wi AL A B S FSHINL, "0 AR, U S ERAE (R R F A7 A A 1 [T e
ATLVENE, X FIFO A 546D, J5 7 A0 S HihikAy .
Bimiiie SP1 3z L U5 ) 5T S ANFAT BT i, 25 SPI G ) P 3 25 A7 2 U B0 i [& 52 24 2bytes,
1% SP1 Vi) FIFO, #EARESLEGE N T A 1boyte (A#E FIFO $dE %), (EiEES M T
Bt B B R W U K e .

Hamts X b (MSB) ZERTRAL (LSB) 755 .

6.3.2 HRBURNF
SPI B 'S A7 28 8B P i ] 6-15 5K 6-16 R

—
NN NN NN TN NN
T TAe J(TAs {TAs A3 S A2 X AL N A0 e D15 D14 J D13 ( D1z Y Dit J Do \ D9 { D8 N D7 X D6 K D5 J D4 Y D3 X Dz J DI X DO )k
e o o o o (oY e Y o (oo o9 (0% {67 Y0 X705 J(0W 0% X 02 DT B0 %

K 6-15 SPI 5 & Aresll )y

B2 AT- AN SDO 24 H I DX A BT 0] 25 A7 2 ) SR AR

CSN

SCK

SDI

SDO

V1.0

—
D VY N AV VY VY VD W VD VY VA VY VY W VYV VY VD W VY VY VY VY VY N

2 D 0 O S 0 W W W (9 9 S SIS I IS IS IS IIIII IS I IS IS IIIIIIII I IS IS
I o {_o1s {14 Y D13 ( o1z  bii | p1o) D9 Y D8 X o7 J D6 J D5 J 04 X D3 X 02 N D1 X 00 Yl

K 6-16 SPI L7 F

6. 3.3 FIFO Wim e

FIFO SZFFIELL 544, H/NAAh 1byte, FIFO VilajMihtly 0x70. SPI #11i%5 FIFO
BRI N 6-17 51K 6-18 FTn.

—

D N VAV Y VD VY Y AV VY VD VY VAV VI VY VAV AV O 0 VY VY VD VY VY VY WY W

|7 ) S O O D D G O D7XD&XD§XDAKD3XDzXD1XDon—( D7 \ D6 ) D5 J D4 J_ D3 J Dz DL X D0 W
/////////////////////////////////////////////////////////////////////////

Kl 6-17 SPI S FIFO I )¥
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CSN /_
SV - S S S S S W W W 7 /00 I I SIS OIS IILII S FIIIIIIII IO I PP IIIIII

DO o os Y o5 (o {3 (o2 (b1 { B0 (D7 Y D6 J D5 J(ba YB3 Y b2 Y DT (D0 N
N Byte

Kl 6-18 SPI i FIFO ¢

6.3.4 SPI N FESH

Tss TchTel Tsh Tsw

spl XmoXAeXAsXA4XA3XA2XA1XAoX
e

K 6-19 SPIN)F2HurER

S|

Q
o

Tss Select setup time 20
Tcl Clock low time 62.5
Tch Clock high time 62.5
Tsh Select hold time 40
Tsw Select high period 200

% 6-1 HEfF SPIIF (8MHz) &%k

6.4 GPIO L&

HW3000 2 £ /440 GPIO, 4344 GPIO0. GPIO1. GPIO2. GPIO3, mifil % 7 #% 10_CFGO
(0x1D) K I0_CFG1 (Ox1E) %} GPIO #H4T &

GPIO EINIRE WK 6-2 Fis:

GPIO HIARE

GPIOO POR #irth

GPlO1 POR J I 4 th
GPI02 O BB CRPRAIR64)
GPIO3 RERES O

X 6-2 GPIO BRIMIRE

2 GPIO W& Wi NIhEERT (GPION_IE =*1"), ilid %7 %% GPIOn_PE n] LIit'® GPIO & 1
M LhiThie, ZEERVCIRE T, GPIO & IE Ly B, 4 E GPION_IE J'O'l, Bk GPIO
IAMTRIN, O PO ICHT, BRIMVIRE T, GPIO ABE /MR -

4 GPION_FUN [ & o Thaernt, GPIO [t A /e B ah4TIF, GPION (4 A R AT
LLid I GPION_PORITY (0x1C) #ATHLE; it 75 7% GPION_DS nJ LARCE GPIO [yfi
KB, O I ERUCIRA A K A
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GPIO LN clock Fi i IhfiE (#'E GPIOn_FUN=5'b01111), LLJj{HH:4L(K BOM MW
&, R MCU $ AR 4,

A EHEEAN GPIO2 Hr il 3 ik 64 43St #h, A P alidE GPIOn_FUN EF:H & GPIO,
i B P AR W Il I %5 A7 2% CLKCFG (0x1C) B .

2% E LPFEN (0x1C) A4'1'H WDT_EN A1}, 45 A #E N SLEEP(RC)I 5K H 5h 1)
ek RC I .
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FTE HRSEEARSHRE
7.1 FEEE

HW3000 337 ¥F 315/433/779/868/915MHz 5 A HL R4 B, Tt 433MHz S Al i 32 Fr BRIA %
B ER W E R, A B SR R E AR 0. HW3000 S7HF 20/26MHz iz, X1
AN R, SCRFII G LA -

® 270-348MHz/403-522MHz/806-1045MHz (26MHz i #k)

® 235-522MHz/700-1045MHz (20MHz i 9)

O ERIAECE B S 433 BB, 779 FBUNAE 20MHz fib A sl B S . PEANSIBL R E &% (N
FH%30_ HW3000 _User_Guide) 2.4 & iAHC 101

7.1.1 PABRARERR

WS AR AAAE ) LU IS 2547 2% RF_FREQ_BASE (Ox2F) Fit &, {514 Ak th 25 77 2% CH_SPACE
(OX2F) Bo'E, (55 vt 2917 9% CHANNEL1~CHANNELS (0x28~0x2B) [t '® .

Ho CHANNELL 2 F3{5i4 5, CHANNEL2~CHANNELS A M ZiE S, MfEiE 5 HAr(=Ebk
BRI A G A . (BIE S BERTBAM 0 2] 255, A& 7 AN H i 2 52 FF 256 ME
i,

RF_FREQ_BASE {7 #3 W B {H L 100kHz Jy 5L, R LA AN«
RF_FREQ_BASE*100(kHz).

(il T SRR G Al 433MHz, RF_FREQ_BASE % B {fi 4 Ox10EA, RI-1-2H]% 4330)
CH_SPACE fiffy & 47 5. [ 55 -
00: [a]f% 4 100kHz
01: [H]k%>% 200kHz
10: [A]f% 4 400kHz

11: ()% % 800kHz

(RF_FREQ_BASE + CHANNEL1*2°"->PA°Ey*100(kHz).

7.1.2 PAEHBRERR

W AR ER AT (RF_PLL_DIRECT = ‘1’, 0x30 Z{re), nliiint#ftHaikE
Sigma-Delta i ] 2% 1 HE £ 5> (nteger) F/NEER S (Fraction) 23047t

PR vl RF_FREQ_BASE A fras i &, /NIGH vl it RF_FREQ_FRACTION 7F
174% (0x30. 0x31) Wi, HARMIHE AW T
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RF_FREQ_FRACTION = round((fc * Kieq / fua -Integer)*2")
Ho, f O HRERCE MR S BBIR, foa MEHEIRIVIR, RE Kieq CEE WL 7-1.

| HRE
PLLTRXLB_SEL Kireq
2'b00 2
2'b01 4
2'b10 6

FLRAI R B
1.fffi& RF_PLL_DIRECT J & RF_FREQ_FRACTION 7j {7 #%

2.i% ® RF_FREQ BASE 7 {7%%

e BB SRR, )M DEEP SLEEP/SLEEP M i 5 55 7 e B4 5

7.1. 3 BAIRERBRER

HW3000 7 £l ki e oh it (HOP_ENABLE = ‘1’, Ox2D Zif7ss). (EAff: ki iort
AN, Bl LA e 1R s 1) () B 9 75 B AN, 2 R I — S B B U 5 )
BRI 5 PR AR AN AT 5 B L IR BRI

EY o NCIIVESE R /\%ﬁﬁ R BT R S EonT UB R 2 A7 2 HOP_NUM (0x2D) i
B, SIS AT DU T % 7 2% CHANNEL1~CHANNELS #% & .

10 A A ER A B B R R &5 8 0 A B S 08 A0 A +AFL(CH_SPACE ¥ E 1 5 £ 1)
k%)*CHANNELN

FEATUS EAE VAR S5 TE S . A58 M0 A +Af2(HOP_SPACE (0x3C. 0x3D) # & )
A 45 1) B ) *CHANNELN

AEANIL A A 0 PO R T LS 247 2% HOP_TIMER (0x2D) %, SR i1 ) )
W

Ts= (HOP_TIMER+LP_TIMER) *1/(10*DR_GFSK)
Hrh DR_GFSK h#dii#i#% (kbps), LP_TIMER (0x25) A{KIhFERESORE 2 I 7] i & .

AR E (80 A 5 24 e T AE R n] T A5 474 HOPCH  (Ox3F) K.

VE: BRSPS IR 5 e AL AT BRI BT AT 5, Il Id HOP_SEL #rfras (0x25) AL'E.

7.2 BHEEWSHRE

7.2.1 BIEHEERE
HW3000 7 £F 538 % 4 1~100kbps, nl il 774 SYMBOL_RATE (0x32. 0x33) %,
ARG E TR
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SYMBOL_RATE= round((DR_GFSK*2?%) /(2*10°))

b DR_GFSK M#dli# % (kbps).

. YePEHH % 10kbps, SYMBOL_RATE = round((10¥10%2%)/ (2*10%) = 20972,
e Ay 16 BEH)h 18'h051EC.

7.2.2 REFHEERE

€ GFSKBT
Wi %77 BT_MODE (0x25) ¥ BT W& 4 0.5 5# 1, ERiAk 0.5,

\ IR BT
DEVIATION = round(fdev*kdevl fxta|)

Hor foey JI TRV B, SCREVEI R 0~50KHZ, o A0 A FI K AR 4RAIR, R EL Koy FLE

TENLER 7-2.
B E
PLLTRXLB_SEL Kaev
2'b00 2
2'b01 216
2'b10 3x21°

K T2 FRE Kgey ILE R
Wt B E R 25kHz, {4 H SIRSIZ 26MHz.

DEVIATION = ROUND((25*10%*2°)/ (26*10°)) = 63, 2 16 i34 10°'h03F.

7.2.3 REHERERE

RIETFH PA_VBL #ll PA_VB2 (0x40) #'E, B H 5% H DA iR oS R TE L
(M %90 HW3000 User_Guide) 3.1 & HiAHCH0H

7.2.4 BIEBAREREHRE

IR E 74y FILTER2_BAND (Ox2E) 1] DA AR $ 0 ity FET D8 v a iy o, A FH TR I8 2 iy
DRI

BW = (FILTER2_BAND+1)*1kHz

] AV F 1kHz ~ 128kHz.
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8. 1 SRS HUCR R

HW3000 %4 F- It

X PTX, J@it SPI#: 1% % PHR (TXPHR Fl PSDULEN) Jfr] FIFO W5 k1% PSDU
Bl IH'E PSDU 58 h i & PTX_FIFOO_PIPE J1F PTX_FIFOO_OCPY(0x0C)#&'1’,

LAFE 7R FIFO 7 HIFARAF A%

R PTX RIESERTT T &R G, s ks &47 FIFOO_INT, <] DBUS_TXEN € —

HE DR RIS KO R AN 2% (NI 281 _HW3000_User_Guide) 1.3.1 %75,

Kl 8-1 Sy fij i) PTX KRIE AR K

V1.0

| Write Transmit Data

TX START

Write
DBUS_TXEN=1

f

Flush TX FIFO
(Write CLR_WR_PTR = 1)

v

to FIFO

v

Set TXPHR Registers

v

Set PTX_FIFOO_PIPE

v

PTX_FIFOO0_OCPY =1

Write

Y

Wait IRQ
(FIFOO_INT)

Write
DBUS_TXEN =0

8-1 PTX KiXmfiK

FRBUITAT © b3 AR AR e B A1 PR 24 ]
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TER LR, AR RN PHR UL PSDU HZhitE CRC, 3444 H 1Y CRC FRFH
7t PSDU 2 Ja kT /&%, " LA¥ & LEN1_CRCSEL (0x02) N1 it CRC (IIhg, ¥
{74y CRCVAL (0x12) R EE A st 1) CRC, ERRE PSDU #H47 &K 1%,

YT PRX, HLRAEIEHA 2 SFD 2 50T PHR, A3GFEERKEAENTMSER, K5
] FIFO WIS H200) PSDU %, Bl se i o Wibs 547 FIFOO_INT K1,

AR EC PHR %4 (RX_PHRO fil RX_PHR1). FIFO [ %#i L}z CRC ALK 1l
(CRCVAL), ZJaF M Wibs &7 FIFOO_INT. & 8-2 AR s PRX 20 FEK .

RX START

\ 4

Write
DBUS RXEN=1

\

Wait IRQ
(FIFOO_INT)

Read RXPHR
Registers

\ J
Read Payload
from FIFO

\
Clear FIFOO_INT

Write
DBUS RXEN=0

K 8-2 PRX i fiK

1 SEPIR L BT S S 75 25 4F 3*Tsymb LL_E (11K 18] 18] [ J5 A4 g TV BE 2 3% BB
¥ 2: fEAY) ACK M REMIELL T (Pn_ACKEN="1"), ufi ffi{dE4T CRC K%, B LEN1_CRCSEL %40,
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8.2 HiIE FIFO Mg RIRFE

LR i KL, PTX 76 RIERTF44 PTX_FIFOO_OCPY fi#'1, L& /RPTIHEN) FIFO
s

H: FIFO WivEgNi kmifE S (V%L _HW3000_User_Guide) 1.3.2 F i,

TXFIFO

0

txen
|
|
|
|
|
|
: _
| .
| ! read point write point
v ! >
i TXSTOP
255 255

*DATA = PHR+PSDU

8-3 H% FIFO Mi%i#) LENO_TXMODE="1"k %1% ik~ & K
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TXFIFO

0

txen
I
I
I
I
I
I
I
I

| read point

A\ B —

ead point 5 LENO_PKLEN
TX STOP

255 255

*DATA = PHR+PSDU

8-4 ¥ FIFO Wizt LENO_TXMODE="0"% %45 1[7~ & K]

#HBCE LENO_TXMODE X'1’, PTX fESfREHAHSERN Hahis ibkis (il 8-3 i), &
I 5E G bR A FIFOO_INT &1,

T E LENO_TXMODE 4'0’, PTX #/# LENO_PKLEN % 77-%% (Ox0D) # B/l &% (Wi
8-4 7)), RILSEMGHE PR FIFOO_INT &1,

71 LENO_RXMODE 4’1,  PRX #%0# LENO_PKLEN ¢ B 3T . PRX Al i it iy
R TR HALF_FULL_INT 3K FIFO PSR AR G 000 K 5 B, PRI 2 <
i RV B CHE 8 25 A2 7% LENO_PKLEN, PRX H2I50 58 105 ¥ T b ik FIFOO_INT &1

#HCE LENO_RXMODE 4'0’,  PRX %M e i KA SR E (sl 8-5) 1 8 5¢ i
W MoK EEC BV L2 A7 2% OXOE, PTX 4 MR E i KA B B . K4 B B 7
K% FIFO, PRX H 3K A S e B % s & FIFOO_INT &1,
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LENO_PKLENPOS = 3'b000

FIFO

Bl 8-5 ik A5 SHCE R

LA 8-5 Mfil, #i¥% 5 LENO_PKLENPOS = 3'b000, W] FIFO A LLEE—A byte 14 [ 5h:
Wi KA B 4R byte.

€ 77 LENO_PKLENBYTS ='0", MILL 0x04 154 H s i K (5 H, PRX K IR 4
+LENO_PKLENADD bytes ##ii 515 1b4#: i, o LENO_PKLENADD (Ox4E) A%
I byte ZUEFAF4S,  HIERAH AR 75 B %

& 17 LENO_PKLENBYTS =‘1’, LENO_PKLENPOLAR ='0", WJLL 0x0401 1} A &h#1k
A L, PRX #3530 1025 (0x0401) +LENO_PKLENADD bytes %4l 515 1135 .

& 7 LENO_PKLENBYTS ='1’, LENO_PKLENPOLAR ='1’, WJLL 0x0104 1F 2 A &h#%1k
WS, PRX E3t3% i 260 (0x0104) +LENO_PKLENADD bytes $4f 45 1- 35 .

FEH L FIFO Wity F, ALK KT 256bytes, 7 B B A ik -2 b et
W P S8 OB R o

VE: FEAERERACRT, SEEBCRAE AT LASEHs LENO_PKLEN W B AR KIWIUGIE, LA B AL 0% (19 I 1) 45 B A 3K FIFO
PR AT BB 0 1 i K P A BN LENO_PKLEN 27774%, 17 1F FIFOO_INT s fih %

8.3 H#EW A DIRECT #=

% 'H DIRECT_MODE Zifiss, 5 HEANEH B,

Jixual il IRQ(DIRECT_IE = 1) 5 GPIO(GPION_FUN = 5'b00010)% H! % 1% 7] 25 4,
i GPIO(GPIONn_FUN = 5’b00011) i # H#E N K% K ¥
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el ] AR IRQ (DIRECT_IE =‘1°) 5 GPIO(GPIONn_FUN = 5’b00100)si 1%y H 4220 7]
A, it GPIO(GPIONn_FUN = 5'b001021 ) 1% 3 5l -

HAK GPIO W E W 255 13 S A 74 I E .

HARIE R (I Fean & 8-6 FT:

|
|
]
DIRECT_MODE :
|
|

DBUS_TXEN

|

I

|
BPKTCTL_DIRECT_|_|

| |

'>300 us 512%Tsym

O — b — — —

PAUP_DONE | I—

TX_DATA /

Data

N

8-6 P ACAILIN &
LR r s e ] 8-7 TR

DIRECT_MODE_I

DBUS_RXEN

DT

BPKTCTL_DIRECT |

RX DATA ‘< SFD >< Valid Data

Kl 8-7 HAZAM N 7 K
EHFRIER T, T EAE DBUS_TXEN & 300us J& & & % /74 BPKTCTL_DIRECT
(Ox1C), LMRIUERTHG PLL fA8E, 545 PA Ramp 5285, PAUP_DONE(Ox1B)45/~ 7K
BN, ZEARERER S
* DBUS_RXEN ' = 300us Zcfq )i, HHLARS IE 5 M MCEd,, MR 200 SFD LS,
¥ BPKTCTL_DIRECT &, MBI R 58, & mdlibLvEfe .
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TX_CLK(O) Y N N VY VY A WY A N A WY A

X DATAW) | P B o o

RX_CLK(0) W aWaWaWalaWalial

RX_DATA(O) { Do Yot ™oz \"p3 b4 D5 D6 K b7 X

8-8  ELHMU AL H L Iy s i

FLBRBCRBA R e S I BRI 1 8-8 TS, il MCU k4B 1) TX_CLK
AR AT B AL ORI AL, TX_CLK LTSRS, MO MCU TR IR A5
{0 RX_CLK, _EFHERAFSith (0800 RX_DATA.

8. 4 B RIEHEN

FEERWCRB IO T, S SCRFA R RE S AOX ) 7o, RS Bt

ffi it REP_MODE (0x1C), k¥ 8.3 Jiflifig Fl e AILHA, A kLR I% 0101 AR 7
H .

{fE PN9_MODE (0x1C), fk#is 8.3 flifig H 4 A IEAA, 5 FR S k1% PNO Hid 741
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FoFE DHEEE

9.1 Wake-up Timer Mafig

HW3000 2 £F 32.768kHz [#] N RC I 4f, Tt i 7E SLEEP(RC)LA T 1) H 2 it

Wake-up Timer MafiE L fE 75 % & WDT_EN =‘1', WDT_IE =1", [ 5/)Me i [a) b 7] 18 5 27 47 2%
WDT_WTM (0x1F) 5 WDT_WTR (0x20) Rt . Mufii[akE (s):

32x (WDT _WTR +1)x WDT _WTM +1)

T
WoT 32768

Wake-up Timer vt Hi N, 500K o bR s WDT_INT &1, J: M\ SLEEP(RC)IRZAS ML,
FIHAT IEF WO, AR P IThR S AL WDT_INT J5 s fr fHk i SLEEP(RC)IRZS -

47 WDT_IE ='0’, Wake-up Timer fréﬁz%mﬁ:ﬁﬂﬂ%x SR, WEA G E GPIONn_FUN,
¥ Wake-up Timer [¥)1F i 2 3 H bs & bkl i GPI1O % .

9. 2 GPIO AERH W ni iR

V1.0

GPIO A rh e i Dh e 75 W8 EXTNIE = ‘1', SZFEE LTRAY. TR XOAUTHSFMefs,
41 W, GPIONn_FUN 27 {7 24 il &

O P W AN W SRR AT EXTR_INT B 871, 5 N SLEEP(RC)IR A 4 Mg i v E 4T 1E
WCRERE, AR PR S AT EXTINT J5 58 FRHE N SLEEP(RC)IRA

FERE EXTn_IE, AN Wibs &AL EXTn INT i@ IRQ 5 i H

42/88
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% 10 3 RC &Kt

R W RC SCRERAAR HE S T H s HEPI A=, ] i RCCODE_SEL Ziff-#% (0x38)
i E .

10. 1 BR{-RHE

AR, M4 WDT_CAL %7748 (0x38) i nl & ¥ RC AP, Hikn] 2%
WDT_CAL 2747 #3151

10.2 B

1 H B HE R AE S AL T IDLE #iU R 58k, Fid & RCCAL_STEN Zif7f#% (Ox3A) 17 FF
BRI UE S A e PR . ReHESE S CAL_DONE #ri&fir (0x39) ¥E°1, Jfnli@it
RCCODE 27 f£#% (0x39) 3KH RC KifEfd & 5.
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BI1LE RERSHRIRRA
11. 1 BRAFFREH

2 A7%% CHIPSTAL(Ox36)Fe iits i P LR 1) TAEIRZS, sk 11-1 fiow:

BRRE CHIPSTA1(HEX)
SLEEP/DEEP SLEEP 0x0777
IDLE 0x0077
TX (fiffigki% 100us Z Ji7) 0x008A
RX (fif gz 100us 2 &) 0x000D

# 11-1 CHIPSTAL &RA U

WERAEMIDRE T, Ox36 W A7 & (N EUE S S H AT, WH LS A TR SR OIRZ, W]
MR it 2 I PDN Sy 1 s A R AT AR AT

11.2 #HFHRE FIFO R ThRE

SRRMGARYS FIFO SABIEMRRIIRE, LML SPI (R f2 52 2]/ F 30T B i
RS, KA A4 A4 REGCHECK(0X6F).

i B SPUE NMEATIK:, SAFAERAT 54745 5 AL FIFO 5 AZ T, Bt REGCHECK
THAERAIIAME, ¥ 2 J5 1B NEE DL byte Db B0y (FF 788 5 N SER 5 w1 byte, FHZEGIK byte)
L) REGCHECK ¥I4f i E T ek v 8. R85 N5E iz Ja, I P A v S R 56
5 REGCHECK M S lUE & —2, HIl SPI 5K 2 A%,

11.3 BREA

)7 ) POWER DOWN R A% 52 45 IDLE RALFE A #8 POR K5 A7 45

7 )\ DEEP SLEEP/SLEEP 15 % IDLE {RZ, A BR & fras g 4l =47

O AR EE R AR R AT 72, 428 SFT_RSTO (0x60) Ml SFT_RST1 (0x61), L
SFT_RSTO &AMtk 5 FIFO 1 Or B S A7 ¥ 27 A7 25 1 EAH s

SFT_RSTL JATANE T 50T, %5 47 3% ) St 23 4 52 1 e BRI
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F12E HERERE
12.1 Hfk5 CRC

R CF I e T RE, DA e K0 B K U S R B s AR i RE . mT DL i B A7 AR
SCRAMBLE_ON (0x02) JF )3 F4kEhRe, HAbfhv ] i %5 /7 4 SCRAMBLE_DATA (0x05)
W HE, 4+ SCRAMBLE_DATA #'& 44 0 MIAE % L) e .

B sR A i 25 4 AL X 3808 PHR-PSDU-FCS; 4% FIFO ik 4k X 80k FIFO W 3R 78 4%

P o
FEEEAR AR -
AR
N
A
data_in
8 > 7 > 6 > 5 > 4 » 3 > 2 > 1 » 0 ‘/*\

data_out

12-1 PNO #fls A1k A4 ks
R A i 25 K4 CRC 56 Ju H ) PHR-PSDU.

1G5 TS5 KE SR CRC S 5 AR AT S BT AR, WL LEN1_CRCSEL /74l & -
ARSI CRC Dhfg, Ri%kuhfi/E kK i% CRC Z i CRC {HIE N CRCVAL 75 {745,

Bl nl il PRX_CRC_ERR fr Az FIr £ i 8 . CRC A /2 5 1E Ay, B nlad it
CRCVAL #ffas BRI R CRC AT BATER -

W CRC & U AE R Z 150l G(X) = 1+XP+X124 X0, H SRR A7 5 1t 2 A7 B 8 4R 4 ]
12-2 flizw, BRI CRC SlATHUR AR, ARG IRMEEEGE < G AT Rk . B A7 St 3 A7
PP ] T %774 CRC_INIT_DATA (0X04) # & .

5 ofue ooz oD oo oo oo o7 o ol s ol (2 f+{1}+{o ]+

LRI

12-2 CRC sz~ =K
H#% FIFO Wil 45 # AN S ErITA CRC Hhfig .

12.2 FEC

B SRR ES ARAT SCR RO B Bl FEC 28RS ThRE, 9% R O 2/3. /] FEC W RIfE—
FERERE AR AR RS R, T AR R R SRS W LU IR N AL Rt %, {H FEC 231
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INTCAEE, BEnE R L AL R ). W] DUE G B %5 A7 % FEC_ON (0x02) g FEC 1)y

W FILER FEC ThRET7E PTX Al PRX P77 [A] I JF 8 5006 1

12.3 BIEEmE

U H 32 Fr Manchester 5 8bit/10bit line code Fiffgmtd 52, nlifil PACK_TYPE (0x02)
EPRle s, BRI B AT 9t o

%?
iR BT 25 7 G i XI5 h PHR-PSDU-FCS; i #2 FIFO Ml 45 Mgt X 384 FIFO A [HIH 74

B

12.4 RSSI

TEFAE AT, B S PP R R am e M5 5 RE R KD, B S RAFAE 27 A7 45 RSSI(0x23)
. RSSIWTEEEURAL A dBm, Hils s A8 b hAME B MR 55, 7 RSSI & A4 B2
HEA RSSIEE, b RSSIL RAFI 2 L — AN E R (SFD IE#IRIE) 1) RSSI it
SHAH, T RSSI2 R RIS SEI 1) RSSI AR, 7 H T CSMAICA T 4%,

12.5 #REKIW (Carrier Detect)

SR SR RBAT I DI RE,  BIZEROBESCIN, 2 Py A 5 S RE i, 4% iUE 5 g
ERTRENSAEE, SRR W~ 55 .

BB RN RE S IE 8 I A7 4 CDTH (0x27) Wi, MHIAE 5 REE KT CD_TH1 &'&
B, BPASINTE7RAL CD 2 B, M5 5 fERFERIF N T CD_TH2 I e, BairilliE
£z CD ¥r 25 47 .

CD_TH1 Ml CD_TH2 BB H A7 A dBm,  Eodliks 20 8IS TE R 755 5.
#HN) CD_THL 5 CD_TH2 1 & J5ik:

1. (EBBUR IS s RSSI 7 A7 28

2. CD_TH1 1yix &N RSSI — 2dBm;

3. CD_TH2 1y EfH A RSSI — 5dBm.

CD {55 n I i E M GPIO firth, 4 CD {55 & milt, RSSI_INT ks 76 &1,

12.6 AFC R BIREIBHET)RE

e S RIE 0], T SR B SRR IR U AR SRR SR R, T g
JSCSTAE it A RO R AN — 33, 5 A A A 1P i R 2 0 o

S ORI pE B B SAME D RE (AFC), Wiliid AFC_EN (0x25) 27 {73 flifkE.
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AFC #MEJEE h+/-20kHz, {F 433MHz [ TAEMIB:, *MZ9E 2 A3+/-40ppm. HHFiZAMEE
L6 T WA P it 1) i 2, UGty it i, AR AR F5 438 I #E +/-20ppm LAY .

i IR HE %5 A7 4% ) XOSC_CAL(0x37), & E{HZHF 000 & OxXFF, K4 15Hz,

12. 7  BRUTCHET SR
O BRAAEE RO SIS RN Th e . A5 AT S ARSI K B I TR N R AT AR SR A, AT
SR W RR S PREDET _INT B S, A 20T A K 2 v] DU I %5 47 2% PRENUM (0x24)
it B

P i A D A B A 0N ROR B (T 81, 5 RE S AGC & AFC ZhRE IR [H] T
B, AT AR I ) 18 N L A i P81/ 8 ~ 16bits . BRIA MR AR O 32bits .

S JTAEERARN R IR TC AT T AN T e . FE JC AT A U B I TR (P L 0x24 A
FELR VL) PN 5 R R I T P 41, TGRSl o Wb & INVPREDET_INT 81, TG
AT S AL B TG INV_PRENUM Zif748 (0x24), ERIAMN INV_PRENUM 15 KN
16bits.

T 3 W B P Kl it PREDET _IE/INVPREDET _IE 55 GPIO Thfie 27 47 5%, 47 20T A I vb b
& PREDET_INT A& R Hr S h Brbr s INVPREDET_INT v LU IRQ BifT& GPIO &
T4 .

12.8 HRUFTR SFD Kl

R SCRF 1~6bytes R L EAKCE SFD Hublk, KW IS SYNCWORD_LEN 73 1785 3,
Mk v] 38 2 A7 % Ox14~0x1A W E . PRX fEEWEIA L SFD Muhb )5, ks
SFDDET_INT ##"1',

5 R A N, PRX ZERL I 2 RHT 3 2 5, A 1E INVSFD_TIME (Ox4F) 5 E i
1)K A P AR I )45 %% SFD, 4% SFD thlkikr & INVSFDDET _INT $4871.

T8 E K it SFDDET _IE/INVSFDDET _IE 5% GPIO LIt & fie%, 23 SFD whilrbrid
SFDDET_INT A %% SFD ks & INVSFDDET_INT 7] LUl i IRQ BiAT 2 GPIO 4 i i

12.9 fRIhFERWE
W PFRAAMR I AE R, Wl o A7 %% LP_ENABLE (0x25) ffifgi1% TA/ER .
FEARIhFE MO, Bl ThAEL ) N 1 H B D FEM :

HOP_TIMER/(HOP_TIMER+LP_TIMER)
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HW3000 %4 F- It

13.1 HFHEHIIR

BI3E FHEH

ikt B RAR ZhREBL R fr

0x00 RFID RF ID Wit A 5 -

0x01 TRCTRL WCRAT RE AT A7 4% 0x0000
0x02 PKTCTRL it 25 FA) UL 6 27 A2 2 0xC000
0x03 PKTCFGO MTC 75 A7 O 0x4008
0x04 CRCSEED CRC A 5 A as WG 77 A7 4% OXFFFF
0x05 PKTCFG1 M PiC & 25 745 O Ox11FF
0x06 FIFOTHRES FIFO [BI{H %5 17 %% 0x1010
0x07 TXPHRO i AT 45 F A 3% PHRO 25474 0x0100
0x08 TXPHR1 i A T4 R 1% PHRL 25474 0x0001
0x09 PSDULEN 5 R T4 Ry & 3% PSDU KL B 25 47 0% 0x0100
Ox0A RXPHRO Hnm iS5 I PHR 27474 O -

0x0B RXPHR1 BRI S R PHR A7 4 1 -

0x0C FIFOCTRL FIFO i 77 f7- 2 0x000E
0x0D LENOPKLEN L FIFO Mgl ey 4 JE e B 37 472 0x0080
OXOE FIFOSTA FIFO AR 174y 0x0000
OXOF INT Hh W AR AR AL AT A7 A -

0x10 INTIE rh WA BE A A7 A 0x8001
ox11 INTIC W W bR RSO T A A -

0x12 CRCVAL CRC Zif7#% 0x0000
0x13 PIPECTRL PIPE & 77 f7- 2% 0x0001
0x14 POADDRO PIPEO SFD H}iH% 16bit 0xF398
0x15 POADDR1 PIPEO SFD Ml 111 16bit 0xF398
0x16 POADDR2 PIPEO SFD Hulik: 5 16bit 0xF398
0x17 P1ADDRO PIPE1 SFD i}k 16bit 0xC2C2
0x18 P1ADDR1 PIPE1 SFD Hthil:-+ 5] 16bit 0xC2C2
0x19 P1ADDR2 PIPE1 SFD Hulil = 16bit 0xC2C2
Ox1A P23ADDR PIPE2/PIPE3 SFD Huil{i 8bit Ox58A7
0x1B CHIPSTAO O IREFRR %745 O -

0x1C MODECTRL R P A A 0x1046
0x1D GPIOCFGO GPIO Bl % {745 0 0xC0CO
OX1E GPIOCFG1 GPIO Bl A f7an 1 OXCFDF
Ox1F WDTCFGO WDT [ & %5 {7 4% O 0x0010
0x20 WDTCFG1 WDT [ & %7 {748 1 0x0081
0x21 WDTWDV WDT VI 87N %5 174 -

0x22 AGCGAIN AGC fR/R 17 4% -

0x23 RSSI RSSI fE/R % {745 -

V1.0
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0x24 PREACFG Preamble fii & 77 17 4% 0x0208
0x25 MODEMCTRL MODEN #% il %7 /725 0x1201
0x26 IFSET TSI P AT A 0x2CCD
0x27 CDTH CD B aF f7 o 0x8281
0x28 CHCFGO CHANNEL it & %7 /7 4% 0 0x0000
0x29 CHCFG1 CHANNEL Mt & 27 /7 45% 1 0x0000
Ox2A CHCFG2 CHANNEL Jit & % f7-2% 2 0x0000
0x2B CHCFG3 CHANNEL [t & %5 /74 3 0x0000
0x2C DEVIATION VA 15 AT A 0x003F
0x2D HOPCFG BRI A A7 A 0x1566
Ox2E FILTERBAND FECIE R A 7 T B AT AT A 0x004A
Ox2F FREQCFGO BN B A7 A% O 0x325C
0x30 FREQCFG1 WS B A7 AN 1 0x0000
0x31 FREQCFG2 WS W B TT AT A% 2 0x0000
0x32 SYMRATEO BRI E A48 0 0x0051
0x33 SYMRATE1 BRI E A4 1 0X00EC
0x35 RFCFG AL ity P L A7 o 0x3332
0x36 CHIPSTA1 SRS FR A7 1 -
0x37 XOSCCAL YRR HE AT A7 2% 0x0080
0x38 RCCFGO RC RENLE 77 £ O 0x18C3
0x39 RCSTA RC KHEIRAS FF 74 -
0x3A RCCFG1 RC G HENLE 75 £ 1 0x002A
0x3C HOPSPACEO KA R ) o 15 ' 5 A7 O 0x0000
0x3D HOPSPACE1 KA R ) o 15 ' P A7 O Ox7E08
Ox3E RSSICFG RSSI Ft & A 745 0x021D
Ox3F HOPCH BRI A Fi 78 BT A7 2 -
0x40 PACFG PA Jic & 27 f7 4% Ox003F
0x45 ACKCFG ACK [ & A {745 Ox30FF
0x4D FIFOPTR FIFO fREl % f7- 4 0x0000
Ox4E LENORXADD L% FIFO Mt 4 i Bl M 27 A7 4 0x0003
Ox4F INVSFDTIME ToRL SFD ZERT 115075 A7 2% 0x0020
0x60 SFTRSTO WA AL A A74% 0 -
0x61 SFTRST1 WAL A7 2% 1 -
OX6F REGCHECK At FIFO 5 NI & A7 2% 0x0000
0x70 FIFODATA FIFO 1 |0 %5 /785 -

V1.0
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13.2  FAEUIH
FHH RFID
Hiuhik 0x00
A
B4 TES ] | 0
RF_VER_ID 15:0 R RF ID A5 -
% 13-2 RFID {744
A TRCTRL
ok 0x01
=EDA(EN 0x0000
B 4K IS AL B8] | 0
- 15:9 - - -
RILARE
DBUS_TXEN 8 R/W (DBUS_TXEN & RILAFHE RIE R
DBUS_RXEN ANBE[RIHf 417D
Pl At e
DBUS_RXEN 7 R/W (DBUS_TXEN Bt ANl
DBUS_RXEN AfglF 41
- 6:0 - - -

# 13-3 TRCTRL #4728t

T SRR IE B RE 5 A5 55 4 3*Tsymb LL_E I 18] 1] B )5 (5545 FSM_IDLE="1"2 J&) A4 fE FF AL fE R 0% BRI .

Tsymb S Hhm s A 1A, g idiZ ) 10Kbps, M) Tsymb = 100 us.

V1.0
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R PKTCTRL
Huhk 0x02
=E0KIEN 0xC000
e | R 7 15 B 1 0
=
o e 1o B o i 25 4 H¥#Z FIFO
PACK_LENGTH EN | *° RW| SRR )
HLH FIFO ik iy ﬁg%\ﬁm% iale o
LENO_TXMODE 14 | RIW e R IR 1% & IR LENO_PKLEN 1
EHRE
LENO_TXCWMODE | 13 | RIW | Huaih ikt e Efs fiifie AMififie
CRC CRC
LEN1_CRCSEL 1 | R SRRl IEAy ol S BAFE Y, B2
CRC 4l & (%) ACK ffifig
oL R A S
- 11:9 | RIW - -
RO Wiy | KK B ASBNG
LENO_RXMODE 8 |R/W T LENO_PKLEN KPR TEA
wE IR (VEML 8.2 &1 i)
- 7:6 - - -
| SED [ R 4 F OOivaI?d preamble
SFD_OPT 54 | RIW L 01:valid CD
10/11:NONE
00/11: NRZ raw data
PACK_TYPE 32 | RIW I Ly ik 01: Manchester data type
10: 8bit/10bit line code
L rw FEC2/3 {ffigf5 ' i AMfifg
FEC_ON R B 3R TR 45 )
SCRAMBLE_ON 0 | RW FALATRELS fififie AMERE
% 13-4 PKTCTRL % A7a%i 1]
V1.0 51/88
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Ea StSOf g L LA HW3000 %4t T-If

HFHRLK PKTCFGO

Huhk 0x03
SAME 0x4008
1 4475 TS Y] 1 | 0
000/001: %k
010: 2 bytes
SFD K% 011:3 by es
SYNCWORD_LEN | 15:13 | R/W (SFD itk 7 %5 4748 b 3 oVt
100: 4 bytes
0x14~0x1A)
101: 5 bytes
110/111: 6 bytes
RIEHT TP H RIEFH RIEITH
12 R/W e st s o
PREAMBLE_MODE FEAEREAT 10101010 01010101
- 11:10 - - -
. 10'h0~10'h4 : 4 bytes
5 Ko | d
PREAMBLE_LEN 9.0 R/W Others: given value used as
(37 ¥ 4~1023bytes)
length
% 13-5 PKTCFGO 7 {7 i
T CRCSEED
Huhk 0x04
SAME OXFFFF
4 TS iz ] 1 | 0
CRC_INIT_DATA | 15:0 | R/IW | CRC B fEas0IiaE -

#* 13-6 CRCSEED Ziffes it A

FRBEIR PKTCFG1

ik 0x05
BAE Ox11FF
1 4475 | s AL 1 | 0
SFD #:i% WA 0B
SYNC_THRES 15:12 ) RIW FVFE IR AN AR A
- 11:9 - - -
SCRAMBLE_DATA | 80 | R/W FAHIAAE -

% 13-7 PKTCFGL1 ZF {74131

V1.0 52/88
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okt 0x06
SAME 0x1010
(R | W5 AV 1 | 0
EMPTY_THRES 15:8 | R/W FIFOO -7 i {H -
FULL_THRES 70 | RIW FIFOO -5 [ {E R

% 13-8 FIFOTHRES 2717 215 Hf]

ok 0x07
BAAE 0x0100
iz 4% IR ST 1 | 0
- 15:9 | RIW - -
BEGE ALK | BEHKYE PHR | #AEIE'S PHR A,
AUTO_PHR_VERIFY s | rw PHR &I | H 3/ bytes HE AE4 A
KIEFE A3 AL TX_PHR_VERIFY.,
{EREAT RI%E (ACK IhBERE i AL H)
e Y i 25 7 -
TX_PHR_VERIFY 7.0 | RIW | B{HHS PHR
A P A7 2%

% 13-9 TXPHRO %717 #s it BH

Huhk 0x08
SALE 0x0001
1 4475 | s hALL: 1 | o
158 | RW S5 U 8 ) IR TR -
TX_PHR_CHANNEL_INDEX g1, RIEHTHARAIES .
ACK ffifig AT,
N by bit7~bit5 74 PID &5
TX_PHR_STD_IDEF 7.0 | RIW i%zgfﬁi“pﬁ%i?ﬁ@ﬁf;%w NOACK #8747, 1%
A, RIERT RS Sbits 7 {2 BB
3, VEWLER 3-2 B

V1.0
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Eastsoft. SR S ] HW3000 %45 1
Huhk 0x09
BAE 0x0100
e NS 5] 1 | 0
- 15:9 - - -
WA ahit RS
Hf 5 i 45 4 . .
AUTO LEN CALC | 8 | RW | ffif}Ashit i FIFO i a PSB;U K PS;;;: 5 ;’E‘
PSDU K A REAL TXPSDU LEN
| SR %?ﬁ&ﬁfﬁ?’ﬂ 2;%2 bytes_, 32
TXPSDU_LEN 7.0 | RIW W IRBCS PSDU Ko RILIH) PHR@MMEEWJH&
WEE>252 4% 252 AbH,
% 13-11 PSDULEN 2917 2% i1
IR BTR RXPHRO
Huhik 0x0A
=EVAIEN -
R0 4 F f | G (AL 1 | o
158 R SR TR i 2 R ST -
RX_PHR_PSDU_LEN (K 5265 PSDU K0 3)
RX_PHR_CHANNEL_INDEX | 7:0 R T n A S R S E R | -

* 13-12 RXPHRO ZF {74513

ik 0x0B
SAAH .
4R | s AVL: 1 | o
RX_PHR_STD_IDEF 15:8 R | Mgt BelbobndE Ul 5 -
RX_PHR_VERIFY 7:0 R SR A5 R PHR 5 -
% 13-13 RXPHRI1 /7481
54/88
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HFHRLK FIFOCTRL

Hiuhl: 0x0C
BAE 0x000E
B S fro | s (AT 1 0
M PHR A5 B A A iR A
PRX_PHR_ERR 15 R FUBE X S8 388 TR 5 4, 9 L
AUTO_PHR_VERIFY ="1'If 45 %%)
W CRC K246 H A AR i A7 i A
PRX_CRC_ERR 14 R (U B )
L FEC K56 A bR & A iR ET
PRX_FEC23_ERR 13 R SUB G 39 388 R 45 #g)
HLA% FIFO migh i il [ 2R i 1ET#
Sl KA S BRIl
PRX_LENORXLEN_ERR | 12 R WK B S o
WUER L #%: FIFO M4 #4)
000: PIPEO
PRX FIFOO 1 001: PIPE1
PRX_FIFOO_PIPE 1:9| R s g i PIPE 010: PIPE2
011: PIPE3
Others: o534
PRX FIFOO PRX PRX
PRX_FIFO0_OCPY 8 R B FIFOO FIFOO
SEIUE 5 Bt H KAt H
- 75 - -
I PRX Y HTMUE T ACK NACK ACK
PTX_FIFOO_NOACK 4 | RIW (L )
000: PIPEO
PTX FIFOO 001: PIPE1
PTX_FIFOO_PIPE 31 | RIW s e PIPE 010: PIPE2
(AR ) 011: PIPE3
Others: L&k
FIFO 5 58 , E(FRAY, &S To R AR
PTX_FIFOO_OCPY 0 w AR E 1R KIL FIFO4 | FIFO B3

#* 13-14 FIFOCTRL #7415

FHEEBR LENOPKLEN

ok 0x0D
BAME 0x0080
IR fir e A1t B 1 0
LENO_PKLEN 15:0 | R/W | PTX:E$#% FIFO ik iy Kk K il & = INCIEE
PRX: £ FIFO M4l i Bl K L & 65535 bytes

% 13-15 LENOPKLEN 277 2215 1
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FABLWR FIFOSTA

Huht: OXOE
BAME 0x0000
B /S fr | B A5t W] 1 0
RXZERO LEN 15 R PRX ?%LBI?UE%}?% ony | ez | Bl BImi g
B e =N VA [EH 0 ANHO
FIFOO_EMPTY 14 R FIFOO b= 4574 FIFOO % | FIFOO A~ %%
HL4% FIFO 14 FIFO 1A i A
it (>256bytes) fpadi
WR_PTR_OV 13 R £z, Wl CLR_WR_PTR
iH'0'8, RD_PTR_OV #'1’
i H B0
H4% FIFO Miighi#4 FIFO % i A
Buii tl (>256bytes) #padi
RD_PTR_OV 12 R fi7, Wl CLR_RD_PTR
H'0EWR_PTR_OV &1’
I H B0
FIFOO_OCPY 11 R FIFO %% 5 4574 B H EN AN
K% FIFO ik % Ki% FIFO ik | Ki% FIFO K
MAXTXLEN 10 R I K RILSE Bl N RIE | IRB B RIE
(BRSO SR A 4514 J& &
CLR_RD_PTR 9 W FIFO BLAREMIT'0’ BEAREN'O’ TR A
CLR_WR_PTR 8 W FIFO S5{R%i5'0’ SARE'O TR A
- 75 - - -
0: FIFO % —> byte At i<
B FIFO Mgl | /& byte, 2 A byte hfuk
LENO_PKLENPOLAR f5 BBE N 2 4 bytes, = | 1€ byte
4 R/W i byte B E AT 1: FIFO BJ5— byte A&
(LENO_RXMODE="0"{3} (1 | ik byte, % —4> byte A&
PRGBS FERO | T byte
(5% 8.2 &1 i)
HA% FIFO MK s | 24 bytes 1/ byte
LENO_PKLENBYTS K5 F ) byte £%
3 R/W
(LENO_RXMODE="0"H H
SRR 20
B FIFO Wiz i {5 | 000: bytel
LENO_PKLENPOS 20 | RIW HT{E FIFO 24 % | 001: byte2
(LENO_RXMODE="0"t: 4 1 | ...
SIS P20 | 1110 byte8
#* 13-16 FIFOSTA %174 i
V1.0 56/88
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FRBRER INT
Huhk OXOF
=EDKIEN -
e | 5 A7 1 B 1 0
POR 1 Witridifir H T H Wt
PORINT I B 1 R o rummmssine
5 P ready, it | 0 R
CHIPRDY INT | 14| R 1 e bR A RIS
TR 0" P SLEER L
I A I L)
Ry 245 %5 %) SFD Hh Wb A Hh K Je e
SFDDET_INT 13| R G R PR O A&544 250us 5 H
FiE 0’8 SFDDET_IC #4440
LioRl U EIESRA ORI RS e el ¥ AV VA Hh K Je e
PREDET_INT 12| R CE R PRI N OIS B 33 0 ek
i1 PREDET_IC #1450
EXTO_INT 1 | R GPI100 A1 K br s Az T T
EXTL_INT 10| R GPIO1 A Wrbs A T T
EXT2_INT 9 R GPI102 4 b i A7 g TeH
EXT3_INT 8 R GPI103 4 b i A7 g TeH
R 2525 %) SED v s A K Jo
INVSFDDET_INT | 7 R G P TR DI R 252 250us J5
7E 0’8 INVSFDDET_IC #4470
WDT_INT 6 R WDT H s & A7 Hh TG
FIFO ¥ b Wb 47 HH T o
HALF_FULL_INT | 5 R (33 MCU 152 RX FIFO A AN AL -4k
FAF B0, TEN 6.1.2 T
FIFO 173 Hh Wibs A7 Hh T o
HALF_EMPTY_INT | 4 R CR L3 MCU 5 TX FIFO AN AL -2
FAF A0, TEN 6.1.2 TR
RSSI H Wiks A7 KT e
RSSI_INT 3 R G H PR b B0k 4544 250us 5 H
FiE 0w RSSI_IC #44E'0)
TER T T bR AL Hh K TeH
INVPREDET_INT | 2 R G H PR b B0k 4544 250us 5 H
0 s INVPREDET _IC #4450
PTX FEAL BN AREAL HAL I AR I
FIFOO_MAX_RETX | 1 R CRAEMbRBAAE, R,
FUBF X 384 388 AR 45 44
FIFO HIihR AL CRARPEI 6.2 257) T T
FIFOO_INT 0 R | PTX: Ak 58 BB R 3% N
PRX:F 58 sl k3% ACK 58 1%
# 13-17 INT ZFAER 00
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FEREK INTIE

Hitik 0x10
=E0KIEN 0x8001
B fr | B5 A7 15 W 1 0
POR_IE 15 | RIW POR i f fiE MIRQ % th ANt
CHIPRDY_IE 14 | R/W | CHIPRDY_INT Hlki{ffifi | M IRQ#Hith ANt
SFDDET_IE 13 | R/W | SFDDDET_INT #liflifg | M IRQ #irth ANk i
PREDET _IE 12 | R/W | PREDDET_INT i ififie | M IRQ #irh K i
EXTO_IE 1 | RIW GPIOO A Ik ffife | A IRQ fi At
EXT1_IE 10 | R/IW GPIO1 #hEHh Ik ffife | A IRQ fivh At
EXT2_IE 9 R/W GPIO2 A Il i | M IRQ it ANt
EXT3_IE 8 R/W GPIO3 AhEf Il i | M IRQ it ANt
INVSFDDET _INT M IRQ #irH ANk
INVSFDDET _IE 7 | RIW U
WDT_IE 6 | RIW WDT_INT Wi fig MIRQ % th ANt
HALF_FULL_IE 5 R/W e Al R M IRQ %t ANt
HALF_EMPTY _IE 4 | RIW e e A MIRQ it AN
RSSI_IE 3 R/W RSSI_INT i fie M IRQ #irH At
INVPREDDET_INT MIRQ it At
INVPREDET _IE 2 | RIW A

DIRECT #x{ MIRQ it N

IS b e v A R

St Lo RW st o, 32

lEPSE € Era N R D)

FIFOOINT_IE 0 R/W FIFOO_INT rhiiflige | M IRQ %t ANt
#* 13-18 INTIE %547 25t ]
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HFHRLK INTIC

Hbgik 0x11
=X DAIE] -
e 7 e A7 18 1 0
POR_IC 15 w POR K1 015 5 0 TR RAE
CHIPRDY INT Ho e
CHIPRDY_IC 14 W ey i N AR
5055
SFDDDET INT Hl Ho W
SFDDET_IC 13 W s i " AR
H0ES
PREDDET INT #H1¥ Ho W
PREDET_IC 12 W s i " TAGRAE
H0ES
EXT_IC 11 W AN TG 05 O T A
- 10:8 - - -
INVSFDDET MENO) W
INVSFDDET IC 7 W . ,ADEP% " FEARE
- HOES
WDT IC 6 W WDT _INT B0 JoRAE
- BHOES
- 5:4 - - -
RSS! IC 3 W RSSI_INT 11k N0l ToREEAE
- HOES
INVPREDDET INT H0 ToREEAE
INVPREDET _IC 2 W ey o " Ak
HINHEOfE
- 1 - - - -
FIFOO_INT ¥ B g
FIFOOINT_IC 0 W e i " TAGRAE
5055

XK 13-19 INTIC ZFIE4eiiH

FERLK CRCVAL

Mok 0x12
AE 0x0000
46 | B ALl 1 | o

CRC #ff %7 {745 BHIHEER K% CRC, &
R 18 58 TR i 254y bit £E1T, X bit )5 .

#* 13-20 CRCVAL Zif7-#% Ui i

CRCVAL 15:0 wW
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Hiuhik 0x13
=E0KIEN 0x0001
LA TR RS R ] | 0
- 15:8 - - -

P3_ACKEN 7 | RIW | PIPE3 {3 ACK i figfs 5 i AMififg
P2_ACKEN 6 R/W | PIPE2 {3 ACK i (5 5 fiEfie AMERE
P1_ACKEN 5 R/W | PIPE1 {3 ACK i isfs 5 fiEfie AMERE
PO_ACKEN 4 | RIW | PIPEO Mz ACK{fifitfs 5 fiife AMififie

P3_EN 3 | RIW PIPE3 ffi 55 firhe Aiife

P2_EN 2 RIW PIPE2 {ffE(5 5 fififie AMERE

P1_EN 1 R/W PIPEL fffE(5 5 fififie AMERE

PO_EN 0 R/W PIPEO {f (55 fififie AMliRE

# 13-21 PIPECTRL ZF{f#siitiH

ik 0x14
=E0AIEN OxF398
1 4475 TES £ 3] | 0
PO_ADDR[15:0] 15:0 | RIW PIPEO SFDJWE )
ik 16 fi7

# 13-22 POADDRO 2 17 #4145 i

TR AR POADDR1
H k- 0x15
A 0xF398
A7 447k TS DAL: | 0
PO_ADDR[31:16] 15:0 | RIW PIPEO SFD it )
- ' ' e 16 47
# 13-23 POADDR1 25475515 i
FHRBLRK POADDR2
Huhk 0x16
=XDA(EN 0xF398
e ES A7 5 | o
PIPEO SFD i} -
PO_ADDR[47:32] 15:0 | RIW RS Bt
= 16 fir
* 13-24 POADDR2 Zi 174415 i
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e CE A
E a stsof SRR IR 3000 S

Shanghai Eastsoft Microelectronics Co,Ltd,

| @

A7 P1ADDRO
ik Ox17
=X DAIEN 0xC2C2
i 2B fr | s izt 1 | o
P1_ADDR[15:0] 150 | R PIPEL SFD ikl R
_ I 16 fir

% 13-25 P1ADDRO 217415 i

FHRBLRK P1ADDR1
Huhk 0x18
SAE 0xC2C2
4 ik fr | &5 LB 1 | o
PIPE1 SFD iht -
P1_ADDR[31:16] 15:0 | RIW : .
HHTE] 16 17

* 13-26 P1ADDRL1 Zi {74415 i

TR AR P1ADDR2
H k- 0x19
LA 0xC2C2
44 | B AL 1 | o
PIPE1 SFD it -
P1_ADDR[47:32] 15:0 | R/W N
= 16 4

#* 13-27 P1ADDR2 75 f7-#% i ]

FEBAIK | P23ADDR
ik Ox1A
S 0x58A7
74 FR fr | W 315 ] 1 | o
PIPE2 SFD HihiEfik 8 £ -
P2_ADDR[7:0] 15:8 | RIW PIPE2 SFD 5% Hudil:
{ P1_ADDRI[47:8],P2_ADDR][7:0]}
PIPE3 SFD Hilikfik 8 £ -
P3_ADDR[7:0] 7:0 | RIW PIPE3 SFD 5z -l
{ P1_ADDRI[47:8],P3_ADDR][7:0]}
% 13-28 P23ADDR 2747 %t ]
61/88
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Eastsoft teruasmsramas HW3000 BEF

FEBBR CHIPSTAO

Huhk 0x1B
SAAA -

RN i Pac 7 15 B 1 0
FSM_IDLE 15 R 7 IDLE ARZEFR AT IDLE k7 4k IDLE k&
- 14:13 - - - -
FSM_SLEEP 12 R O SLEEP IRA&FE -7 | SLEEP IR | I SLEEP R A&

- 11:7 - - -
PA ramp down 56 i 5
PADN_DONE 6 R  ramp cow sk AT
- SERFRIRA
PA ramp u 56 i 5E K
PAUP_DONE 5 R A ramp up e ARTEML
- SERFRIRAT
LOCK_DET 4 R PLL #5E fia o 6 R TE Y
- 3:0 R - -
# 13-29 CHIPSTAO #1725 1it ]
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FHEBBKR MODECTRL

Hbgik 0x1C
A 0x1046
P24 FR fr | 55 AT 1 0
SN SLEEP ik N\ SLEEP & B SLEEP #%
SLEEP ON 15 | RIW b)jﬁ)\ . AN L i Ll
- AP G
- 14 - - -
G HHEN SLEEP #::{ | S #E N SLEEP
" Ji GPIO Hai# A | #X)5 GPIO AN
okt | /! Pl g
LPFEN 13 | RIW . RC i th th Ao
R (GPION_FUN it El | (K CLKCFG fit&
5'b01111) Sy 4'b0111 fE i)
IRQ KK E 71748 4570” 7048 Jy71”
PKT HINT PORITY | 12 | R/IW
- - TEPENCE
A RIER ffife AN RE
REP MODE 11 | RIW
- Kik “0101” FEH
A RIER ffife ANl RE
PN9 MODE 10 | RIW
- K% PN9 JE7
B i 5E AN RE
BPKTCTL_DIRECT | 9 | RIW #HME 5
(PN, 8.3 #=71)
. He . PN N P
DIRECT MODE | 8 | RW D'riitj’a‘j st Ahe
- ffifefs 5
GPIO0 a2 In) AN )
GPIO0_PORITY 7 | RIW N .
- BT E
GPIO1 ) AN 1)
GPIO1 PORITY 6 | RIW N .
- BT E
GPIO2 i I In) A AN 2 [)
GPIO2 PORITY 5 | RIW N .
- HROE PR E
GPIO3 I In) A AN 2 [)
GPIO3 _PORITY 4 | RIW N .
- HROE PR E
x000: fxtal
0001: fxtal /2
0010: fxtal /4
0011: fxtal /8
GPIO s} 5y i i 0100: fxtal /16
CLKCEG 30 | RIW i A xta
= 0101: fxtal /32
0110: fxtal /64
0111: frc (WDT_EN="‘1"5%%)
others: i !
fxtal & £ AR, fre 2 RC B £P iR
# 13-30 MODECTRL ZF {7441t B
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FEREK GPIOCFGO

Hi ik 0x1D
LA 0xCO0CO
I | s (AT 1 0
V25 TN 5 Al P
GPIO0_ DS | 15 | RIW | gpio0 IR&hfE J1 it #efir K EZ'“QB 3 IR
T

GPIOO IE | 14 | RIW gpio0 iy A A fie fife AMERE
GPIOO_PE | 13 | R/W gpio0 EH7{fiRE L A EHr

00000: POR(O)

00001: Wake-Up Timer :1 when WUT has expired (O)
00010: TX clock output (O)

00011: Direct Mode TX data input (I)
00100: RX clock output (O)

00101: RX data(O)

00110: TX state(O)

00111: RX state(O)

01000: TX FIFO almost empty(O)

01001: RX FIFO almost full(O)

01010: SFD detected(O)

01011: CD(O)

GPIOO_FUN | 12:8 | R/W gpio0 L REE AT 01100: Valid preamble detected(O)
01101: Invalid SFD detected(O)

01110: Invalid preamble detected(O)
01111: chip clock output, configed by clkcfg (O)
10000: External Interrupt, falling edge(l)
10001: External Interrupt, rising edge(l)
10010: External Interrupt, state change (1)
10011: Analog Output (O)

10100; TX data(O)

<10101~10111>: VSS

<11000~11011>: VDD

11100~11110: reserved(O)

11111: reserved(l)

GPIOL DS | 7 | RMW | gpiol Bahfis Jyiksehs A HIE) IR
LN
GPIO1_IE 6 | RIW gpiol 4 A\ fii fE fiihE AMETE
GPIO1_PE 5 | RIW gpiol LHuffigE Hr AN b
00000: POR(O)
00001: Wake-Up Timer :1 when WUT has expired (O)
. N o 00010: TX clock output (O)
GPIO1_FUN 4:0 R/W gpiol DIREL P 00011: Direct Mode TX data input (I)
00100: RX clock output (O)
00101: RX data(O)
00110: TX state(O)
V1.0 64/88
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00111: RX state(O)

01000: TX FIFO almost empty(O)

01001: RX FIFO almost full(O)

01010: SFD detected(O)

01011: CD(O)

01100: Valid preamble detected(O)
01101: Invalid SFD detected(O)

01110: Invalid preamble detected(O)
01111: chip clock output, configed by clkcfg (O)
10000: External Interrupt, falling edge(l)
10001: External Interrupt, rising edge(l)
10010: External Interrupt, state change (1)
10011: Analog Output (O)

10100; TX data(O)

<10101~10111>: VSS

<11000~11011>: VDD

11100~11110: reserved(O)

11111: reserved(l)

% 13-31 GPIOCFGO 2 17 4¢3 1
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FEREK GPIOCFG1

Huhl: Ox1E
BAE OXCFDF
e | s A7 13 B 1 0
KIS TE AR

Pt
& ke AMERE
g dr Z A

00000: POR(O)

GPI02 DS | 15 | R/IW | gpio2 BKzhAE kA

GPIO2_IE | 14 | RIW gpio2 g A AL
GPIO2_ PE | 13 | RIW gpio2 -z fif

o | o>

00001: Wake-Up Timer :1 when WUT has expired (O)
00010: TX clock output (O)

00011: Direct Mode TX data input (I)
00100: RX clock output (O)

00101: RX data(O)

00110: TX state(O)

00111: RX state(O)

01000: TX FIFO almost empty(O)

01001: RX FIFO almost full(O)

01010: SFD detected(O)

gpio2 T REILFEAL OO PO

GPIO2_FUN | 12:8 | R/W 01100: Valid preamble detected(O)
01101: Invalid SFD detected(O)

01110: Invalid preamble detected(O)
01111: chip clock output, configed by clkcfg (O)
10000: External Interrupt, falling edge(l)
10001: External Interrupt, rising edge(l)
10010: External Interrupt, state change (1)
10011: Analog Output (O)

10100; TX data(O)

<10101~10111>: VSS

<11000~11011>: VDD

11100~11110: reserved(O)

11111: reserved(l)

GPIO3 DS | 7 | RMW | gpio3 dahfis ik sehs A HIE) IR
LN
GPIO3_IE 6 | RIW gpio3 H AL HE i AMEiRE
GPIO3_PE 5 | RIW gpio3 -+ ff gE Hr AN b
00000: POR(O)
00001: Wake-Up Timer :1 when WUT has expired (O)
. N o 00010: TX clock output (O)
GPIO3_FUN 4:0 R/W gpio3 DIRELFEL 00011: Direct Mode TX data input (I)
00100: RX clock output (O)
00101: RX data(O)
00110: TX state(O)
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00111: RX state(O)

01000: TX FIFO almost empty(O)

01001: RX FIFO almost full(O)

01010: SFD detected(O)

01011: CD(O)

01100: Valid preamble detected(O)
01101: Invalid SFD detected(O)

01110: Invalid preamble detected(O)
01111: chip clock output, configed by clkcfg (O)
10000: External Interrupt, falling edge(l)
10001: External Interrupt, rising edge(l)
10010: External Interrupt, state change (1)
10011: Analog Output (O)

10100: TX data(O)

<10101~10111>: VSS

<11000~11011>: VDD

11100~11110: reserved(O)

11111: reserved(l)

% 13-32 GPIOCFG1 % {7 4L 1

FEBBR WDTCFGO

Huhk Ox1F
=E0KIEN 0x0010
44 ES AL 1 | 0
Wake-up Timer -
WDT_WTM | 15:0 | RIW
- wtm value

% 13-33 WDTCFGO i f£ %151

FEBLH WDTCFG1
Hodlk: 0x20
BAME 0x0081
£ 4475 | s hALL: 1 | 0
- 15:8 | - - ]
WDT_EN 7 | RIW WDT flif {25 g | Al
- 6:4 - - -
Wake-up Timer -
WDT_WTR 3.0 | RIW
- wtr value

% 13-34 WDTCFG1 %17 #8151
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Hihl 0x21
BAE .
7 4 FK | s (AL 1 | 0
WDT WDV |[15:0| R Wake-up Timer )
- MR EUE

#* 13-35 WDTWDV A {745 150

Hiuhik 0x22
P=RVA[EN R
1 44 7% | hALL: 1 | 0
LAGC GAIN [15:8| R AGC 4 i -
- 7.0 - - -

* 13-36  AGCGAIN 27724435 1

Huht 0x23
AAE -
LA F TES (AL 1 | 0
RSSI2 158 | R S2if RSSIHE MY R IR
RSSI1 70 | R | EL—/MEREEE RSSIE REFIAMB R R

%% 13-37 RSSI %1728 ui 9]

HEBRER PREACFG
il 0x24
SAME 0x0208
e FEE 7 5] 1 | 0
- 1511 | - - -
e e Kril-K: % 4 INV_PRENUM * 8 bits
R TN K e = T
INV_PRENUM | 10:8 | R/W ot e AR T 3K
WE A AT 4 ,
INV_PRENUM * 8+PRENUM * 4 bits)
e Rl 5 > PRENUM * 4 bits
FOA AT S K e et
PRENUM 7.0 | RIW e e Horb 1bits KA 1 AR AT
WE A8

TRIE.

% 13-38 PREACFG 2 f£ %1t 1
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Hh ki 0x25
BAE 0x1201
4 | 5 ALl 1 | 0
- 15 - - -
CFG_XTCS 14 | RIW AN b 20MHz fiE 26MHz f ik
BT_MODE 13 | R/W BT 24k & 1 0.5
GFSK_MODE | 12 | R/W | GFSK #ffifigf5 5 fiife AMififie
P TIMER 118 | RW 1&&%%%4&&5& T=LP_TIMER * 16Tsymb
- I 7] P 5
- 7:3 | RIW - -
> | rw 1&&1}3%@1&@3& firhe NG
LP_ENABLE {FREfE 5
B U5 5 HheE A 3T
HOP_SEL 1 | RIW S
AFC_EN 0 | RIW | AFC Ihfigflifitfs 5 filifie AMfiE

% 13-39 MODEMCTRL Zi {742t 8]

FHRBLRK IFSET

Hihk 0x26

=XDA(EN 0x2CCD

44 ik fr | #5 {50 1 | 0

¥ (N HZEIC. HW3000 User Guide) 247
15:0 | R S 2 A7 > -
MIXFW | 160 ) RIW | RS {7 AR R
% 13-40 IFSET ZFA7E8%1iHH

FRBAR CDTH
Huht 0x27
=E0KIEN 0x8281
44 | 35 AL 1 | 0
CD_TH1 |15:8| R/W 8 R 1 HAATEN, 6.212.5 #4555 Ui 1
CD_TH2 7:0 | RIW ARG R 1
% 13-41 CDTH % /7% 1]
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Huhk: 0x28
BAE 0x0000
LA TR S R ] | 0
CHANNEL1 | 15:8 | R/W FEES -
CHANNEL2 | 7:0 | RIW MFEIE S 1 -

% 13-42 CHCFGO Zfi4%iii iy

ok 0x29
BAAE 0x0000
1.4 Tk ] R3] | 0
CHANNEL3 | 15:8 | R/IW MIFIES 2 -
CHANNEL4 | 7:0 | RIW MEIE S 3 -

#* 13-43 CHCFG1 17511

Huht 0x2A
=EOKIEN 0x0000
B4 ES ] | 0
CHANNELS5 | 15:8 | R/IW MEIE S 4 -
CHANNEL6 | 7:0 | R/W MIFIE S 5 -

* 13-44 CHCFG2 Zifr2%it iy

Huhl: 0x2B
=E0A(EN 0x0000
£ 44 FK TES i i8] | 0
CHANNEL7 | 15:8 | RIW MEIE S 6 -
CHANNELS | 7:0 | RIW MEIE S 7 -

V1.0

* 13-45 CHCFG3 ZifEaeiii iy
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Huht 0x2C
BAME 0x003F
4 ES AL 1 | 0
- 15:10 | R/W - -
DEVIATION | 9:0 | R/W A A T HARVEN, 7.2.2 375

#* 13-46 DEVIATION # {775 3t

Huhk 0x2D
=E0KIEN 0x1566
B 4% FES 5] 1 | 0
BRATAS I SFD i 1] 2161 T= SFD_TIMER * 32Tsymb
CRIVE S preamble 5, #
SFD_TIMER | 1538 | RIW | i ntion 4524 SFD, ¢
AEBEE T AN )
HOP_TIMER | 7:4 | RIW BRI ] 42 ) T= HOP_TIMER * 16 Tsymb
HOP_NUM 31 | RIW FIR RIS E f5iE%=HOP_NUM+1
HOP_ENABLE | 0 | R/W | BhSliscdcshfieflifess 5 fiifie Ailife

% 13-47 HOPCFG 2 {783 1l

ik Ox2E
=E0KIEN 0X004A
£ 44 75 | s AZL: 1 | 0
- 157 | - - -
FILTER2_BAND 6:0 | RIW | Bk e e HARPEN, 7.2.4 %5

V1.0

* 13-48 FILTERBAND Zi 7728t B
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HW3000 #¥s Tt
TR AR FREQCFGO
Hiil OX2F
LA 0x325C
44 fr | #H AL 1 | o
- 15 - - -
00:100kHz
. 01: 200kHz
CH_SPACE 14:13 | RIW 3 1] b
_ ,fFILIij‘[RE 10 400kHz
11: 800kHz
AR AT -
RF FREQ BASE | 12:0 | R/W . e .
—FREQ_ RS ERA . MM
% 13-49 FREQCFGO % {74 it ]
AR AR FREQCFG1
Hiil- 0x30
SN 0x0000
e i % A7 154 B 1 0
=4
fERE T o B E AMiifig
HEE®S | RF_FREQ_FRACTION
RF PLL DIRECT 15 | RIW RO - -
-~ A e & E
RF_FREQ_BASE.

- 145 | - - -
T AR B AR
RF_FREQ_FRACTION[20:16] | 4:0 | R/W | 2 s/ N e HARVEW, 7.1.2 T2
4y bit20~bit16

% 13-50 FREQCFGI1 % {741

ik 0x31
=E0KIEN 0x0000
£ 44 75 | s [ACL: 1 | 0
IER: T IY RN
RF_FREQ_FRACTION[15:0] | 15:0 | R/IW B NG o) HARVEN, 7.1.2 B4
bit15~hit0

% 13-51 FREQCFG2 % freeii ]
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Huht 0x32
=E0KIEN 0x0051
7 4 FK | 85 R 1 | 0
- 15:10 - - -
SYMBOL_RATE[17:8] 9:0 | RIW | Bl & T4 HARVENW, 7.2.1 75

#* 13-52 SYMRATEO #A7#5 3t

Huht 0x33
=E0KIEN OX00EC
1 445 |y AL 1 | 0
- 15:8 - - -
SYMBOL_RATE[7:0] 7.0 | RIW | Ediidi % B T A s HARVEW, 7.2.1 375

V1.0

* 13-53 SYMRATEL Zif7 it 8]
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FABLWR RFCFG

Huhik 0x35
BAME 0x3332
7 44T fr | s L] 1 | 0
- 15 - - -
PLL TRXLB SEL | 1413 | RIW V?\O iﬁithb@ﬁ?; T <<),\‘7ﬂﬂ\%’i?ﬂ_HW?:OOO_User_Guide))
- - B | 2.4 AT
= A VCO High freq VCO Low freq VCO
VCO_HB_SEL 12 | RIW BB
- 11 - - -
000: BWS50K
PLL_LPFR 10:8 | RIW PLL%E%;%% 001: BW7oK
- IR 011: BW100K
111: BW150K
0001: 12.5uA
FLATZE I | 0010: 25uA
PLL_CPI 7:4 | RIW AL 0100: 50uA
1000: 100uA
0011: 37.5uA
TX/RX KHLLAR IR
TRXBUF_CUR 3 R/W | BUFFER Hiifi
FEIAL
TX/RX low load high load
BUFFER fii#k
TRXBUF_LOAD 2 R/W .
v
TXIRX 73 #i#% | 00: 6uA
PLL_TRXBUFI 10 | rw | TWBUFFERI | 0L: 8uA
- LR 10: 10uA CERIA)
11: 12uA

* 13-54 RFCFG 27 {7281t
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FHEBLWR CHIPSTA1

Huht 0x36

AE -

1 4475 f | s Y] 1 | 0
SLEEP: Ox0777
IDLE: 0x0077
TX: Ox008A

CHIPSTA1 15:0 | RIW | B RESIRR A fEas | (fFRERIZ 150us /&)

RX: 0x000D
(ffi ezl 150us &)
Others: FHIRA

# 13-55 CHIPSTAL 75 {745 it B

HHEELWR XOSCCAL

ik 0x37
=E0AIEN 0x0080
44 ik fr | &5 AL 1| 0
- 15:8 - - -
XOSC_CAL 7.0 | RIW R HER 74 | OXFF: min freq
0x00: max freq

% 13-56 XOSC ZFfE4eiiH

FEHBEH RCCFGO
Hi ik 0x38
BAME 0x18C3
(e i 5 AL 1 0
RCCODE_SEL | 15 R/W RC B HERC B AH AR H Btk
B VA
- 14 - - -
WDT IBIAS 13:12 | R/W | 32KHz {eyge il | ox1d: max
0x00: min
WDT_CAL 11:0 | R/W RC B HERLE(E | OXFFF: max freq
0x000: min freq

% 13-57 RCCFGO Zi {7 st
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FEHBEH RCSTA
Huhik 0x39
SAAA -
1 4475 fr | s £ Y] 1 | 0
RAETEE E L
ELASHER A N BE R FE 2 30s
CAL_DONE 15 R R ST LAY VA TG T — AR A 2035°0';
LR HER T, AR
RCCAL_EN Hzhi'0’
- 14:12 - - -
RCCODE | 11:0 R A3k RC -

% 13-58 RCSTA ZFfEaeiii

HATRRBIR RCCFG1

ik 0x3A
RAAE 0x002A
R0 4 F TES (AL 1 | 0
- 158 | - - -
RCCAL_STEN 2 | rw EAACUERL A AT REAL ¥ RE AMfife

(4324 30s BEAT— ke
RC {ErBCEE 3'b000: 0 4 rcclk fE ;s
RCST_DLY 6:4 | RIW | HIRIHER ZAEAFII ] | e

3'b111: 7 4> reclk s
3'b000: Zmg 7% 5 75
3'b001: ZmgHEHIF- A% 4 475
3'b010: ZmgHHIF-HA% 3 75
RCCAL_ACC | 31 | RIW | MREHITHBAER | 30011 ZMHsHl 7T 2 47
3'b100: ZmgHEHIF-HA% 147
3'b101: i FH e R I i 7
Hoft: fRF;
RCCAL_EN 0 w RC KHEAERER, fifE IR

* 13-59 RCCFG1 Zifra%iitny
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Hiuhik 0x3C
BAME 0x0000
1 4475 TRES Y] 1 | 0

BEATA S IR 3 | HOP_SPACE[19:0]=round((fh*4/fosc)
& 50 *2120), Hor fh T E R B
HOP_SPACE[19:16] | 3:0 | RIW BA 2720), = i ! ﬁﬁ“m?ﬂ‘%’)};'\j
(RF_PLL_DIRECT | [, fosc MMz, ERIAGEE fhh
= "THHERO 200kHz, fosc & 26MHz

* 13-60 HOPSPACEOQ 2% {72t B

ik 0x3D
SAME OX7EO08
4 ES iz 5] 1 | o
PR BB | HOP_SPACE[19:0] =
AL round(fh*4/fosc*2/20), Lt
HOP_SPACE[15:0] | 15:0 | R/W (RF—PLL—DJRECT =1t %gmajﬁﬁ}:m %
5280 fosc Ky milAiZ, BRIAGE fh
& 200kHz, fosc & 26MHz

% 13-61 HOPSPACE1 {74411

Hi ik Ox3E
=EOKIEN 0x021D
i 4 | s iz ] 1 | o
- 15:11 | - - -
000: 128us
001: 256us
RSSI2_ LEN |10:8 | RIW RSSI iK% 010: 512us
011/100: reserved
Others: 4096us
RSSI2 OFFSET | 7:0 | RIW RSSI 1) 2 £ -

* 13-62 RSSICFG % {7 4%
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Huhk 0x3F
SHAE -
DS | s AL 1 | 0
BEAITLE 4 HT channel i
HOP_CH s | R (R AT AR R BT 7 247
channel A {78 & e,
S A A LES =F1:9)
LOCK_CH BRAET 2 1 channel CIEdR sallEl
7:0 R (A7 B R R B AT P2 5 A
channel #7748 152 {ED
#* 13-63 HOPCH %17 i
Huhk 0x40
=E0AIEN 0x003F
14T EE (AL 1 | 0
PA_VB2 15:12 | RIW | Hith Dh% il B A 4748 2 -
PA_VB1 11:8 | RIW | HiHDhREE T 1 -
- 7:6 - - -
PA_SET 5:0 | RIW PA ramp #4407 1% B W AH S FF 0x01~0x3F
#* 13-64 PACFG 7 /7a%ii ]
ik 0x45
=E0AIEN Ox30FF
4 ik fr | HH {0 1 | 0
1512 | RAW %ﬁiﬁé&t%ﬁ WA H SCRF 0x1~0xE
RE_TX_TIMES (BRSO 3 A i 454)

T=AUTO_RXACK_TIME*Tsymb
110 | RIW Fellt ACK A5 A IN TH) | At iR BB A -
AUTO_RXACK_TIME el aimigis) | (PREAMBLE (bytes) +SFD
(bytes)) *8 + 25

* 13-65 ACKCFG ZFfr4eiii
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HEBLIK FIFOPTR
Hihik 0x4D
S AE 0x0000
e NRES A5 ) 1 | o
FIFOO_WR_PTR 15:8 R FIFO 5ig%t -
FIFOO_RD_PTR 7:0 R FIFO #1454t -

* 13-66 FIFOPTR 2 {7 #L 1 1l

FRBLK LENORXADD
Hudik OX4E
S 0x0003
14 F fn | s (AL 1 | o
- 15:8 - - -
B2 FIFO Mgty 8'hO: A M
LENO_PKLENADD 70 | rw BN byte %ﬁl# 8'h1:1 > byte
(LENO_RXMODE="0"5}7 A3 | 8'h2:2 /> bytes

UMK B R 20

% 13-67 LENORXADD 7347 #% Ui HH

FEBREK INVSFDTIME

Hotil: Ox4F
SAH 0x0020
1 44 5 | OALS 1 | o
- 15:8 - - -

RIMARETREEE | g KA INVSFD_TIME * 8 bits,

INVSFD_TIME # &K | b dbits KA 1 AN SR 7T
JEE P ARSI 3047 2% RS

SFD, Joxk SFD Hir | a s A H T2 SFD K S
PR INVSFDDET_INT | 20 & 1 iy SR I I 1) 255 2% 1

BEL, AT 8838 1T A R 1D

% 13-68 INVSFDTIME Zi {283t B

INVSFD_TIME 70 | RIW
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Hoht: 0x60
S -
14 T RS A5 1 | 0

A0 16'h55AA: A EAT
(AT A F A2 Others: JERA#AF

# 13-69 SFTRSTO % A7 as i

SFTRSTO 15:0 | RIW

FHEBRLK SFTRST1
Huhk 0x61
SEAAE R
e fr | 5] 1 | o
) LGSR A 16'h55AA: # A r
SFTRSTL | 150 | RIW SR Others: Tl

* 13-70 SFTRSTL ZF {74130

HEBRELHR REGCHECK
Hi ik OX6F
AHE 0x0000
e | s (ALl 1 | 0
- 15:8 - -

RGO ) FAEA 5 NEHYS FIFO 5 A
B, SHLL byte A sArst 5 N EHIET
REGCHECK | 70 | R 5 25 A7 4% FEEUEEE, AR AR E RS byte, AR
KA byte.

A A7 J5 REGCHECK /7 4%15°0’.

% 13-71 REGCHECK ZF {78t i

FRBLHK FIFODATA
Huhk 0x70
SALE -
L4 F TES £ i 1 | 0
- 15:8 -
FIFODATA | 7:0 | R/IW | FIFO Vjir] % /7 2% FIFO S5 #/ETE I 6.3.3 15

% 13-72 FIFODATA 271724151
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% 1 AR
¥ 7”5 A B/ME MWAEME BKE B
At L s O Vvdd 2.0 3.3 3.6 \Y;
TARHEVEH | Temp_W -40 27 85 °C
Ui

1. FAT IR ORUEA DK, PR 00 53 AT B

2. PERENIE,

% 13-73  TAESAE

SH e & B/ME HBEME BKXE B
H M ThFE | POWER JIT A R G A 100 - nA
DOWN
DEEP (R FEE 75 LT I (PR B A7 AT 3 - uA
SLEEP IME), e
IDLE 47 LDO TAEEIE R, & 2 - mA
PRALRE, HUT H AT
Bl T ke RX i 10kbps, #I% 433MHz 10 18 - mA
RIERE T FE TX1 +20 dBm K5 oh#% 90 - mA
TX2 +10 dBm A5 T 30 - mA
* 13-74 L UHE
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HW3000 %4 F- It

¥ e ¥ s B/ME HBEME BKE B
P A FSYNTH1 20MHz fE 235 - 522 MHz
FSYNTH2 20MHz % 700 - 1045 | MHz
REE RX_1 (BER<0.1%,10kbps, - -114 - dBm
dev=25kHz,G2FSK,
BT=0.5,Frq=433MHz)
RX_2 (BER<0.1%,50kbps, - -109 - dBm
dev=25kHz,G2FSK,
BT=0.5,Frq=433MHz)
P K55 PMAX_IN - - >17 - dBm
B v BW - 10 - 200 kHz
LA U vl [IP3RX - - -20 - dBm
(11P3)
RX FAFHBT Ok RIN-RX 433MHz - 124.85- - o)
VLR, RX (1 85.55j
R AR
RSSI 73 #i% RES-RSSI - - £3 - dB
+1-Ch C/11-CH RS HAT 5 RS - - dB
A TE A 3db DL L, fiik -41
(BER <0.1%) 10kbps, A S
+2-Ch C/12-CH B (G2FSK), it - - dB
RISCEIEH] 25kHz, FEr e -44
(BER<0.1%) (BT=0.5), % 70k,
> +3-Ch C/I3-CH WK E] 200K, T4 - - dB
AP T A WA EBB AT -47
(BER <0.1%)
= +4-Ch C/14-CH - - dB
RS CEEE -50
(BER <0.1%)
FHZE (1MHz) 1M BLOCK BRSHEAF T RYE - -55 - dB
FHZE (10MHz) 10M BLOCK 3db UL |, A - -65 - dB
10kbps, = mE
W5 (G2FSK), ik
25kHz, FEATER;
(BT=0.5), 7% 70k,
JMIE F]FE 200K, T3
PEAESAREAE 5
BEAH A IMREJ Hiil IF=350kHz - -45 - dB
[ AR T CoREJ - - 9 - dB
#* 13-75  HWHL (RX) Htk
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o Shangha Eastsoft Microelectronics Co.Ltd, HW3000 %4 T if
¥ 5 A B/ME HuAIE BAE B
RSP | FSYNTHL 20MHz fiik 235 - 522 | MHz
FSYNTH2 20MHz f ik 700 - 1045 | MHz
GFSK #i{# | DR GFSK - 1 - 100 | kbps
P LL AR
WA g 2 Af - -50 - 50 kHz
W A K AfRES - - 305@20MHz - Hz
396@26MHz
fir th D 2R PTX -20 - +20 | dBm
TX RFPA #iitl | RFPA_OUT - - 3 - dBm
AN
TX RF #it1Zh | PRF_TEMP -25°C ~ +85°C - 2 - dB
B AL
TXRF #iii Yy | PRF_FREQ AR 1 0 B N - 1 - dB
AN Z AR,
RS I E BT T S0 Y08 Y A i I ) AR 0.5 - 1
AR POB-TX1 Pout=10dBm, - - -37 dBm
Frequencies <1 GHz
POB-TX2 1~12.75 GHz, - - -37 | dBm
FRigrs LA
it P2 HARM | FIHZ% it K - - -30 | dBm
P3HARM | HiIZhZ (+17dBm) K5 - - -30 dBm
VG R4 2% I, vt
LR
1. T FASCRAE AR =, RER I Ol A Ui .
2. BERSINIIES
#* 13-76  KEHL (TXO Ftk
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o Shanghai Eastsoft Microelectronics Co, Ltd, HW3000 %4 T if
BH e &M M EME Bk Bfr |
PiEA R | FSYNTHL 20MHz ¥R 235 - 522 MHz
I | FSYNTH2 20MHz fi ¥ 700 - 1045 MHz
BN
S0 FRES - 2.2@20MHz - 4.4@20MHz Hz
waHEE 2.86@26MHz 5.7@26MHz
Rk fREF 20MHz 5(# 26MHz - 20/26 - MHz
WG | ERR_FREQ | JUARZE R 1 2y i A - +20 - ppm
S Yo
7%
SEME | fREF_LV M Af H 2 2 AR 0.4 - - V
LGRS TN TN R
fi(Vpp)
B B tLOCK XOSC izfrfaE)a, 30 60 80 US
BN RVAL PLL (RS i Ta) L4
[i] VCO MK IF I [H])D
AHAL e 5 L (fM) F = 10 kHz@20MHz - -95 - dBc/Hz
F = 10 kHz@26MHz
F = 100 kHz@20MHz - -98 - dBc/Hz
F = 100 kHz@26MHz
F = 1 MHz@20MHz - -118 - dBc/Hz
F =1 MHz@26MHz
F = 10 MHz@20MHz - -130 - dBc/Hz
F = 10 MHz@26MHz
i 1
1. P AR ORUEZE P~ I, R RS O 55 A U
2. BEREINIE.
X 1377 RGBT
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BH . BB St BAME R BKE R
RITIES FREQ - 31.94 32 32.05 kHz
WHEZ A% | RES_FREQ BB - - +1 %
R 1
U FR AL FAC_TEMP | fEfcHEz 5 4titeh - +0.6 - % /°C
F s A I (14 A7
bk 57
P4 R R 2L FAC_V TERHEZ S5 ke - +5 - % /V
FL H 502 I () AR
plE s
WU ASHE S [H] CAL_TIME | 4 RC ¥4 I3 - 3 - ms
I, R AR
A TAE, ReHEL
JETENG B RFEE I
7.
Mgt J) S TIME_START | n R4k a7 47 85 ic & - - - s
ACRFL IV F 18

i
1. A RS ARUE A =D, RRiR s Ol 5 A B
2. BHREIAIE,

#* 13-78 (KILFE RC #R 77ttt

BH - xE &t BME  RRME BAE AR

i A A CRY_FRE 20/26 - MHz
K ERR_FREQ | XiRAZE, il - +20 - ppm
VIR 25, 24
A, T
() AR A 22 P T
RF SR A5 1875
[E) /45 B
ESR ESR - - - 100 Q
FFUR I (] T _START - - 300 - us
yi
1. A RS CRAE AR =M, RRR IS Ol o A i .
2. B,
* 13-79 A E ARG AR
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ACK Acknowledgement

ART Auto Re-Transmit

PTX Primary TX

PRX Primary RX

X Transmit

RX Receive

ISM Industrial-Scientific-Medical
GFSK Gaussian Frequency Shift Keying
PID Packet Identity Bits

CE Chip Enable

IRQ Interrupt Request

CSN Chip Select NOT

SCK Serial Clock

SDI Serial Data In

SDO Serial Data Out
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« Shanghai Fastsoft Microelectronics Co,Ltd, HW3000 %4 F it
B 3 BB A IR A
o
g = = Rip I
a = o o
173 9° o
g 5 EE
ODASS 1| yppgy g H sok 18 "
"] Rén - S
S0l
™ 2
™ 33t
. J—cu ==C15
By 3 | e HW3000 80— ——o :I:ﬁ,m? 120pF
12_VDDDG3 =
B 4 | YDDDIG A - - 12 c\IIT 13 " Ll'dl
EPEE N Ao
wE s |pys s g - agr | : 0pF
E E E g B L =
1200k
) o= o3| o =]
=
= VDDAY
g
] e E =18 19
1l 8.2pP :|:15pF IG‘BpF
VD334, D09 o = = =
cl I =1 g '4"" & ’ ’ )
1l 00nF
o M g0nF
(&}
VDDRF 20M =
X =
47pF | 1 n—2
] cy
N I = = :‘
1000F __%;F %ﬁp VDD1B 220F i
? 1= 1
] = =

1.0pF

K 13-1 HWS3000 433MHz A B #7543 ] Jii #E K]
BB VLR oA S 400 WLk 13-81 Fio.

Designator
‘ 315MHz 433 MHz 779 MHz 868 MHz 915 MHz

C7(pF) 1 1 1.8 1.8 1

C13(pF) 6.8 3.3 4.7 8.2 8.2
Cl4(pF) 8.2 5.1 3.3 3.9 3.9
C15(pF) 120 120 120 120 120
C17(pF) 5.6 3.9 3.9 3.9 3.3
C18(pF) 6.8 8.2 4.7 4.7 4.7
C19(pF) 5.6 15 8.2 8.2 8.2
C20(pF) 10 6.8 6.8 5.6 5.6
C21(pF) 120 120 120 120 120
L1(nH) 120 120 120 120 120
L2(nH) 18 27 10 8.2 8.2
L3(nH) 18 10 9.1 7.5 5.6
L4(nH) 18 10 9.1 7.5 5.6
L5(nH) a7 a7 a7 47 47
L6(nH) 33 33 9.1 5.6 5.6
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fiisx 4 HFEER
QFN20 4X4 mm

HW3000 % 4: F 1}

E e
N1 N20 ‘
UTUUU 5
™ r_Nl
D C
- = = — =
D -
ni [ -
Y
ARNNANA
N6
b
Top View Bottom View
I N s I oy B | *
g _ N
=| ™
=T
Side View
13-2 QFN20 4x4 H}%RE A
Dimensions
In Inches
Min. Max. Min. Max
A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 | 0.031/0.035
Al 0.000 0.050 0.000 | 0.002
A2 0.153 0.253 0.006 0.010
D 3.900 4.100 0.154 0.161
E 3.900 4.100 0.154 0.161
D1 1.900 2.100 0.075 0.083
E1 1.900 2.100 0.075 0.083
k 0.200MIN. 0.008MIN.
b 0180 | 0.300 0.007 | 0.012
e 0.500TYP. 0.020TYP.
| 0350 | 0450 0014 | 0018
#* 13-82 QFN20 4x4 HHE U~}
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