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<& 18 mA RX(AME D FEH ISR ()
HRUT e
<& 100 nA POWER DOWN
<& 3uA DEEP SLEEP
<& 3.5uA SLEEP(RC)
<& 2mA IDLE
BiiE 2 1.2 kbps to 100 kbps
SCHFE BB g
O 8 ANHIHLIEIE
THFHEETIE: 2.0V ~ 3.6V
I PEVE T RE
O AREHH: 41 dB @ 200KHZ
O FHbERE: 55 dB @ 1MHz
M7 256 AR 58I FIFO
SCREE BN RE(ACK)
SCRE A E AL TRE(ART)
SCHF H BRI (AFC)
SCRE E B 23 4% 1 (AGC)
SHFFtk. FEC. CRC Kl
SEFS VIS . 8bit/10bit 28 P4 Y
Y RSSIHE
20-Pin QFN %}
Y HF 20/26MHz(+20ppm)didic
S |IEEE 802.15.4g M4y
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1.3 5IHEER
5 3
GScga
o X X = 0O
20[[19[[18[[17][16
°
VDD_RF [1] f=—=---- - [15] sck
x[2] «+ Eep ! [4so
RFP[3] | eno ! [13]spo
RFN [4] | | [12| voo_pic
VRIF[5] L_______2 [1|nc

Pin Name

Description

1 VDD RF | VDD | 2.0~3.6V HiE#fiA
2 X O | KYIHLIHFoiday H iy 11
. i — sl
5 VR_IF VDD | % R YA
6 GPI03(l) 110
; gi:g‘:g :;8 AT VO (WIS 13 S% (5] GPIO 4 %)
9 GP102(0) /10
10 VDR VDD | O Ee ke R g
11 NC - o
12 VDD _DIG | VDD | 5 %7 3.3V HLiE A
13 SDO O | SPI & 1T %4 ot 11
14 SDI | SPI 5 AT HCH i N iy L1
15 SCK | SPI I 8h {5 5
16 CSN | SPI [ F &5 5 (ISP )
17 IRQ o) Hh W L S BRI AT, BRI P 2K
18 XTALN o em AR 2 ()
19 XTALP | e YR 7 2% N iy
20 PDN | POWER DOWN #£=f Agdn A\ 5| 16 (5 HL P %K)
EP GND GND | &5 sk
% 1-1 HW3000 % fiHik
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F2E HHRESEH|
DEEP
SLEEP
3|Z
2ls POWER
=2 DOWN
<= |3
=
g
s/ s
ACK &5 & 3 no CRC error
. / / 3
received ‘és ‘ES o
RX
PACKAGE .
auto_ack
- crc/phr errpr
cre&phr
auto_ack

Kl 2-1

2.1 POWER DOWN

HW3000 R 242l 7~ =

7t POWER DOWN {R& T, A

i3 ¥ & PDN #i A\ 5| By P A POWER DOWN R
& A POWER DOWN IR E 2 IDLE IRAS,

)7 POWER DOWN 1K % IDLE R, A gisdhn, #178
CHIPRDY_INT Wi 26 i 5 1 2

2.2 DEEP SLEEP

O P A, T IFEZL08 100nA.
, BLE PDN i\ 51K,

Pk Z A2 2ms.

WEBME . 18
A E IDLE IR I H A RS E W HEAT O -

JUREH:H

7t DEEP SLEEP IR& T, HFHAKIhFE LDO TAE, AR 7 ik IR &2 A7

RECT B AT R HUIRES, R AL 3uA.
fE WDT_EN (0x20) AMERERITEIL T, lid % E SLEEP_ON (0x1C) #FA7ds 1, ik

N DEEP SLEEP JIR%
A IDLE K&

V1.3

. WH SLEEP_ON /74340,

i, H

i3 F )\ DEEP SLEEP R ZsMafig, i
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2.3 SLEEP (RC)
£ SLEEP RE T, IRIHFEMET LDO 4l M B Ik, 57 THRE 3.5UA.

7£ WDT_EN ffige G ol T, it i E SLEEP_ON FFfFas 4’1", &\ SLEEP (RC) AR
Ao il % E SLEEP_ON Zif£4: 9'0' RC &I 2/ GPIO fij A\ Hh b = J7 20kt Fr e
W, PSR SO N IDLE IRZS .

& F- M DEEP SLEEP/SLEEP IR&WE E IDLE R, & F R Aaesh eyt 5. itk
H{ CHIPRDY _INT s Wrkr G et B2 SR 2 2 IDLE RS H PR Aa e vl AT UK

1 1: 7£ SLEEP(RC)& DEEP SLEEP ARZ T SPI nJ Jj M & f£ %, HANAIYj A FIFO B AT h Wiks B AL 0 4E
1 2: AoES N SLEEP(RC)EL DEEP SLEEP {RAZ R, %ML fiiE DBUS_TXEN/DBUS_RXEN.

2.4 IDLE

7f IDLE IR&EF, #73 LDO fife, i FE A4k i 2% BUFFER HLER R RE, &5 F DhFE/
T+ 2mA.

2.5 TX

Hffifets - DBUS_TXEN (0x01) I H &% FIFO & THBCRE G, SH AN TX KILIRE .
FORTERUG, W EEN IDLE R

2.6 RX
L fdipe s i DBUS _RXEN (0x01) Jf H#Uk FIFO A THBURS G, & HEA RX BISORE .
BGERE, O #EN IDLE IRES.

2.7 SRHRETIHVLHA

A M EH., POWER DOWN 18\ SLEEP. DEEP SLEEP #5155 #E N\ & 1% B3I 15
KR E K 2-2 5K 2-3 fix.

AU P ELAE AN IDLE ARZSBE AN RE BERWCIRAS, ATk i Pz i I I B Be o
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A B IR, SRR, A5 AR T Y
2ms
& A Bt NIDLE
2.5ms 255us+3*Tsymb 4*Tsymb 4*Tsymb
SRR T | RIS AR | RIEEE | RIBIERT | RIERAL A G A
U5 3 AIDLE
1ms
& Ji ) SLEEPWTE o AR
#EAIDLE SR
CHIPRDY _INT = 1, 5 & &,
] RN R AR
b L e, R AR
B 2-2 O EREANRIER AR EE
AT 8 A i R AR, B A 2 AT i)
2ms
& EHEEAIDLE
2.5ms 255us 3*Tsymb
SRR E | BRSO TR S | B | BRSO AT u G A
Ims
& F \SLEEPM: i )53 N IDLE
# NIDLE . .
o EZ[AQL\ % ZKE
CHIPRDY _INT = 1,4 a5,
AT BB N B G
[ b TR A R A R

K 2-3 v fr B AR AR R A

E: Tsymb AEEECR M, WwEFEECE N 10kbps, ] Tsymb =100 us, LA AHIE .
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BIE WA

HW3000 it F > Fr1 sm AU i 45 44 5 BL#E FIFO Wighky), wlilid PACK_LENGTH_EN & 725t & .
i PR g 5% ) S % ] S R IR B g R P T ERLLE EORBE R SIS P iS5 i), RS R B 3 ACK ThfE:
EL$% FIFO Mg MR B R 3G, ISR om MMzt i), 802.15.4g Pl S mighfs

3.1 HEEMISSH

#%'E PACK_LENGTH_EN = ‘1", & vk s asiigt b, nfe 3-1 i

1 1 1 1
Wit | FERS | ARERGS | WA
PHR

K 3-1 sEsm A gs bR
SATE A ZAFZ R, Rl S, M RRRF. WU 721, O R e RS B ORI L
FEOLI 7T XA, O R B e R B S R AR 1 LRARR A
& %% (Preamble)

M S K Al PREAMBLE_LEN 231748 (0x03), S #F 4~1023 MK E. i SR
Al i@ i % /7 %% PREAMBLE_MODE [t & (0x03). ZRikt 80 A7 W4l pk, LW
>4"010101...01",

2

s 751l
FCS

&  WiHETF (SFD)
Wi b4 SFD K rI it B SYNCWORD_LEN %7748 (0x03), SFD Huhik A it & 0x14~0x1A
WA, BN, SFD KN 2bytes, SFD HudibigE A K7 0x98, &7 OxF3.
& HE)EkL (PHR)
YiHE3k PHR QM. FERG] . RUERS . WELEIES 4 AN, BEaKERN 1
T, KRi% PHR Al %917 2% 0x07. 0x08 5 Ox09 it &, H: A wikkesbis . ik S et
A RSB E M AT (B 0x07. 0x09 ZEfEesii i),
O ik
Wi 1 7K, RRKE N PSDU FESHFWE0N L 3 (RN BAEEZRS].
ER S . WEARIRAL AT 5 1 3 AT,
O EHEERE
G R I NRIBER &I ERIEBIRNLLEES, SERFRARN:
{SHEERG] = (SHEASX2+ (ST
O FRUEIRSS
MWibRER A58 1 73K, JEREN 1~99 () BCD i,

ol
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EIRBS ik
01 ATV AR IR )
02~99 (7

® 31 WrdERAS (ACK AMiEfE

M{EHEE EH 3 ACK ThRERT, A EMibR AL 1 bit7~bit5 ¥ H 24 AN NOACK 5 PID f§
N AL, IR 3-2 FR.
PID

PID K J& 4 2bits, PTX & Ih#El — % ACK (5 5 54 E s 1’, PRX k4 PID 5 CRC
(A E AT AT R e AL (BF). PTX B HRALER, 78T — X E3hK %N PID
ANE.

NOACK

UEARR AP T2 ACK THAEAERERT, PTX %1 PRX 2401500 66 F 51 5 ACK (45115
W, FTLLE PTX_FIFOO_NOACK %774 (0x0C) HEATHE .

Bit string index

Bit name FRYEH S NOACK PID

* 3-2 triERBS (ACK i

O ML E AT
WELEIGRS & 1 7K, N EEHE D PHR B =N Ok, FiER5]. b
WS REUSE AR,
& YHEHE (PSDU)
VB Z B IR A WA K, SR 2 A L I . RS R PSDU KN
252 bytes, Bl FIFO & K35 252bytes.
& WiEF5 (FCS)
FCS 14 16bits [¥] CRC J¥41, F:4:iEHIy PHR-PSDU.

A2 T G(X) = 1+X°+X2+X16,

H: PTXFRKIETT, PRX WD, BLUFHIRE.
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3.2 HEIEFIFOMmILH

%% PACK_LENGTH_EN = ‘0", % J 5% B4 FIFO Mgt

K 3-2 HE#FIFO Wi K

A S 55 W O B 72X 5 SR K 72— B, RO BRAT G55 SFD 3554075 k4
5% FIFO I, U5 iy 3 S AT R BISCR AU 124058 R .

E 3 FIFO Wiz #y A2 H: ACK. fififf CRC &4, FEC Thfg.

B FIFO FARIXEATMKHE LENO_TXMODE #% il fi7 fic B & i% 72 s 20, 22 i AT 1k 4%
LENO_RXMODE # il fi fic B #2Ul 5e =X, 7 I 0x02 B A7 2 AH S U6

V1.3 18/90
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®AE ZPIPEFERE
ERGeR A i gs g4 5 20T, O SCRE 4 NEdE PIPE, Bl PIPEO~PIPES.

G4 PIPE B30 B sl (SFD), % PIPE bkt & 7 W27 1728 0x14~0x1A, % PIPE
ffiRE. % PIPE H3) ACK ThAE{HRETE W27 /7 4% 0x13.

% PIPE f#] SFD #idil K JE AT SYNCWORD_LEN At & , BRil PIPEO f#ifig, K J¥ /v 2bytes,
) i% SFD Jy 0xF398.

PTX 5K AE 21 PIPE, Bt E PTX_FIFOO_PIPE #5#I4r (0X0C ZA75%), & MM
ft) PIPE SFD Hbhl 27 47 3% Pn_ADDR 4 SFD K J¥.

PRX 7 #: #I 7T [F45 1 PIPE SFD 2 J5(SFDDET _INT="1"), %4 i & 1) PIPE {5 B17 T
A 17#% PRX_FIFOO_PIPE, #4%T PIPE HZl ACK IhaEf#iRE, PRX 7RI ER)E B3I HIE
A M A PIPE Hilik{E B¢ ACK i,

w0,
) >
&
&) /

PIPEO ADDR: 0xf398{398398
PIPE1 ADDR: 0xc2c2c¢2¢2¢2¢2
PIPE2 ADDR: 0xc2c2¢2¢2c¢258
PIPE3 ADDR: 0xc2c2c2c2c2a7

Kl 4-1 4% PIPE i@~ E K

Kl 4-1 ool 4 % PIPE @R Z B, 4 B PIPE #8EAM07 PIPE thilik, PRX K>k
4 /MA[A] PIPE itk iy PTX G

PRX 1] 7 i) 545 A PIPE Ao, {HE—#% PIPE 588 WCRRFETE L /T, PRX ANHT 5 5
—B PIPE Hulibiy PTX i, 2ZH PTX 55— PRX B, WE& PTX 217510
AUTO_RXACK_TIME f# (0x45 ZF774%) W] LI 284 %A~ PIPE 2 [T 4k -

. SFD [F5 B fil i TAE S At 25 /7 3% SFD_OPT (0x02) ##fll, A48 LT =Fh: Kl EA 200 Sl TAE. &
DA R e B A AR BTE SR AR 2 AR, BOACE A N BG40 S R bk TAE, BAAT 25354748t
9.

V1.3 19/90
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V1.3

$5% H3JACK5ART

TERERIEE IR T, TS8R 3 ACK % BIENEAEThAS (ART). 7E H) ACK fEfiEhiat
T AR O F . e S AR A PID 15 NOACK JRf, i
W 32 .

ik PID AR ENE R, 457 R HR 58 USRI ACK {550 PID 13l e’s
NOACK F57~fii 1 PTX_FIFOO_NOACK(0x0C) ZFf7#s i HE .

O B PTX 5 PRX R A fRE 4 HTE(5 PIPE ) ACK Thfg/a (Pn_EN =‘1'Jf H.

Pn_ACKEN = ‘1), PRX {EIEff I — Wik 5 i RX #5858 3 sh D1y TX Ak

i% ACK i, JF7E5E R ACK ik i% 5 B FIFOO_INT (0x11) triibs&fr (WK

6-7) . PTX 7E— Wi dis & 32 5 il a1 TX AR E sh )4y RX AR 202 B0 ACK T,

HAE B ThE S ACK Wi Bt FIFOO _INT s Efr (FEILE 6-7).

PTX fn54E AUTO_RXACK_TIME 2747 #% 3 B i 8] P VA BRI 3 PRX AT

ACK i, PTX ¥ Ezh#EAE E—mikdifl. ¥ B4k RE_TX_TIMES 2i/7 8%
(Ox45 Zi1E8%) WEREL, FIFOO_INT kR E07 5 AL I8 L

FIFOO_MAX_RETX (OXOF ZF77#%) Ki[Ait & 1 e n AR (LK 6-8 £

6-10).

PRX 7E 0 5e G 45 1 B PHR B CRC 45174 A sh AN [E 5 ACK i (F LK

6-11).

76 ACK ThEEMHRERT, Wi E PTX_FIFOO_NOACK Hilf7 1] 45 %1 PRX 471 & %

Mie 7 B 2 ACK i (E LK 6-12).

20/90
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BE6E /LSO

6.1 FIFO
HW3000 S2F 1 4 256bytes 47k FIFO, T 2Rk i EARE, 3iriHEbE A Ox70.
TX FIFO
TX DATA DATA
TX FIFO Controller <Control
SPI
Interface
RX FIFO Controller ‘Coerl
4
RX DATA FIFO DATA
(256 bytes)
RX FIFO

Kl 6-1 FIFO 4/~

6.1.1 FIFO¥4H

X PTX, EIHRKIEZ AT LGB SPI #:01 FIFO WIHE MR, A fEREERF
FIFO B U FRAZ T A ERIREHL, AR RE 4R 1L SPI #2113 FIFO 4k

X PRX, fEEN e G AT LI SPIE: H i FIFO IS, 8 FE B Sud # o
FIFO (B ABURZZ T ERIREHL, et fE b 4R k@ SPI#2 1S FIFO #fk.

FIFO B 5 a4t vl U7 1 Ox4D #F /7 48 3K L, @it #:/F CLR_WR_PTR &
CLR_RD_PTR %74 (OxOE) A A5 6450,

TEWCR SRR, AR A S RIS O ML, fECR A BRSBTS
iSRG OBE, EWCRMA GRS GRITHRKIE) 75284 ES FIFO
Z AP EIRENF0 .
O HIREEUI T BN A NE0

- PTX :M%3% (DBUS_TXEN =‘0")

- PTX 3% %3% FIFOO_INT Hilifs

- PRX SFD iE#filal26 (SFDDET_INT =‘1")
O IREHELL T BN A 3E0

V1.3 21/90
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- PTX K& RS2+
- PRX SFD Il (SFDDET_INT =17

6.1.2 FIFO/EVLHA

HW3000 #¥i Tt

FIFO FIFO

255 255
PACK_LENGTH_EN ="' PACK_LENGTH_EN ='0'

K 6-2 pifbingi il FIFO 4544

waeE A 2E R T R 3% PSDU HE N FIFO, 3% FIFO Migh i 7 e 25 8 o A i 25 44
AT PHR 5 PSDU K IKIEAN FIFO (4 6-2 Firzs )

1 5 AT R A i dE PHR i B RIS B B 358 FIFO N PSDU [ AE 5%

1.
B FIFO Mg sk ot 4 LENO_TXMODE 5 LENO_RXMODE HANFIRLE, ¢
1% FIFO 38 (1) ki 5 40
| |
read pointy TXFIFO | read point 0 TXFIFO : o | TXFIFO
I : :
: read point _— : readpoing | |
| |
| 2
write point(MCU) : write point) ] Vo E iwyijg poipt ‘5
_ _ : ) _ i write point [, ) \, i
255 | 255 : 255
Kl 6-3 E4& FIFO Mgty ki 8 Fn s K
V1.3 22/90
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6-3 N EH: FIFO migh#Bis T &k i% FIFO R E. M5HE (MCU @it SPI
FHD SEREN CORIRESNIEHD 2 B ZE /DT %12 B{E EMPTY_THRES (0x06)
W, &% FIFO 45 thikikr & 467 HALF_EMPTY_INT (OXOF) 4> &1 (4 v 46 0 v bk
EMaE IRQ. GPIO ik Hlkrbrd), T4 MCU W Rl FIFO kb 78 ¥dE, 45
A St e 2 M ZE K T2 WE EMPTY_THRES i, 2 25 o Ik dr & 47
HALF_EMPTY_INT ¥£ HEh#E 0. K% 77 E3% MCU Ak - 25 b i 58 R IB B &K
KT 256bytes &I RIEEE AR .

read point(MCU) 9 RXFIFO read point0 RXFIFO :rj:gdfpyyli 0 RXFIFO

write point

write point
-

N v
- read point
R —

write point | write point

HALF_FULL_INT

/!

HALF_FULL_INT HALF_FULL_INT

Y

255 255

255

6-4 EL#% FIFO migh ek e s i

6-4 N EF: FIFO migh i F IR FIFO BB, USEHREr GRS
i) 5iFEEr (MCU J@id SPI %) Z A ZE K T-55 113 B8 FULL_THRES (0x06)
i, 20 FIFO 23 bR 547 HALF_FULL_INT (OXOF) 4 B 1 (St m] 461 v b 2
el IRQ. GPIO i H R ibbRE), £ MCU mi N A Iz EL FIFO Wi, 45384
S84 2 A 228N T2 B FULL_THRES i, 23 tP kR & 42 HALF_FULL_INT
W22 BEEE 0 BT 48 MCU WARKHE 3 br 5 56 i e K B2 KT 256bytes 1%
HOEC (e

HAe B S IR A R R, SRS REN KT 255 IR Ak 0.
TE 2 SRR EAE A A7 4 0x06 BLE, MMEREN AN HE & LidEiER S SPI B ER ..

V1.3 23/90
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6.2

B E P AERE INTIE (0x10) #Ff7as, LRGSR RS- bR Sl IRQ 51 H, 7
fEANES MCU FRALE A HPIRSEAT F NI kT Ab 2. GPIO W arf th h ke, A4k WL 0x1D
2 Ox1E 1 GPIO TRk #AL rydthid -

TR A -

&

OO0

<&
<&
&

POR A it

chip ready H1H

13 % SFD i

e SFD i

A R

TR

GPIO b

WDT i

RI& FIFO 225, # FIFO 2R b i (A/E B FIFO Wighky A& TN 6.1.2
EULE)

RSSI iy

Kol R b ik (CERRICR AR 20
FIFO ik

A WRIR ARG AR W RE L, T ANERE, R A N RS S AL . &
JETE L OXOF 7 A7 15 1

V1.3

24/90

WA B © L R EEB AR T AR A F] http://www.essemi.com



Eastsoft. | essemi

- i MEFHERL HW3000 i&ﬁ?ﬂﬂ‘

POR_INT
POR_IE )
CHIPRDY_INT

CHIPRDY_IE

SFDDET_INT;
SFDDET_IE )
PREDET_INT.

PREDET_IE —
EXTO_INT
EXTO_IE >7

EXT1_INT,

L X}
EXT1_IE )

EXT2_INT

EXT2_IE

EXT3_INT

EXT3_IE
INVSFDDET IN
INVSFDDET_IE
WDT_INT
WOT IE ) PKT_HINT_PORITY

HALF_FULL_INT eoe

HALF_FULL_IE

HALF_EMPTY_INT

HALF_EMPTY_IE [XY)

RSSL_INT,

RSSI_IE —

INVPREDET_INT YY)
INVPREDET_IE

FIFOO_INT

FIFOOINT_IE )
TXCLK/RXCLK;
DIRECT_MODE |
DIRECT_IE

K 6-5 IRQ H ki~ & K

Hr, Ki%J7 FIFO ik FIFOO_INT 4578 FIFO Ki%58M. ACK HEUpis). B (L8
(FIFOO_MAX_RETX #'1"); U fenlse . ACK RIE5ER, #iEm AT &K
6-6 % 6-13.

Hh Iy PR RS AT DA R el s A2 (PKT_HINT_PORITY) ACE, BRI NCHEH
LIESE &

Hr T K AR AT LU 7 A7 2 INTIC (Ox11) 7 0" 5E 56 A0’ T L INT 24725 (0x0F)
B

V1.3 25/90
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6.2.1  BESRRIWILE M U

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

K 6-6 ACK AMERENS LA W &

ACK AMERETE M T (Pn_ACKEN=0), PTX 7£ & i% 58 )5 Widr 47 FIFOO_INT ¥ &1,
PRX 7E U5 S0 0. 58 i 5 Hh bR 47 FIFOO_INT 417 (W& 6-6 JTm ). HEles £Emi 7

H T R R 2 PRX_PHR_ERR 5 PRX_CRC_ERR #8717 (OX0C 77 f7-4% ) 1 Wr Frisc i g,
PHR 5 PSDU &% 1Ef .

Ack received
IRQ: FIFOO_INT
(PID=0)

PTX

TX:PID=0(f:FIFO0)

PRX

|

ACK t‘ransmitted
IRQ:FIFOO0_INT
(PID=0)

Kl 6-7 ACK fiifg 1k # @ iR ks SI&

ACK ffgE5 I T (Pn_ACKEN=1), PTX 7EmIh#U ACK &, hibibr &AL FIFOO_INT ¥
B, A PRX IEEEIES (PHR 5 PSDU IE#), 7ERIE ACK Ja T is &4z
FIFOO_INT 4 &'1°, Wil 6-7 Fizr.

V1.3
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&
-«
a
)
>

Ack received
IRQ:FIFO0_INT(PID=0)

PTX : |
TX:PID=0(f:FIFO0) - : TX:PID=0(£FIFO0)

3 auto_rx_ack_time[7:0] 3

PRX
ACK:PID=0

Package received
IRQ:FIFO0_INT(PID=0)

Ack received
IRQ:FIFOO_INT(PID=0)

K 6-8 PTX HahdAAREI 1 F ks E A

PTX |
TX:PID=0(EFIFO0) - | TX:PID=0(EFIFO0)

auto_rx_ack_time[7:0] 3

ACK:PID=0

PRX

ACK:PID=0

| \

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

Package received
IRQ:FIFOO_INT
(PID=0)

6-9 PTX HaEALRN 2 PR ER

FIFOO_MAX_RETX = 1
IRQ:FIFO0_INT(PID=0)

i

PTX : |
TX:PID=0(f:FIFO0) - ! | TX:PID=0(EFIFO0) ! | TX:PID=0(£FIFO0)

auto_rx_ack_time[7:0] | f( !

ACK:PID=0

PRX

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

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

Package received
IRQ:FIFOO_INT
(PID=0)

K 6-10 PTX HaEMAENENL 3 Pl B (EAEN, EAERECY 2)

K 6-8 2K 6-10 7 Ay ml et BLATSCR A BRI TG DL, PTX RS Bl 56 il Dl Ja i
e ACK IRF, HTESEAF ACK IFH] N (AUTO_RXACK_TIME #if7#f I &) A UNEIH AL
ACK i, H§ B shVlon AshEfe, AR P AE W PID fREFAZE.

PRX £ i DhZ it Jm B sh AW S it PID, 25 4 #TYidir) PID 5 CRC 585
B — A, RO ECR, AEH Pl CRaRE ACKD.

V1.3 27/90
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1. PTX Hzh@EALThRE RE ACK BRI F A 2.

2 W PTX fEE AL RE_TX_TIMES WA B AT IE % 20 ) ACK, PTX 7EE i+ 7 FIFOO_INT (Y[Rl
FIFOO_MAX_RETX ¥4 &1,

7 3 EYLFE I AE AR ACK (HREMITE L A 2L

Ack received
IRQ:FIFOO_INT
(PID=0)

PTX

TX:PID=0(£FIFO0) - ; TX:PID=0(£FIFO0)

auto_rx_ack_time[7:0] |

PRX

ACK transmitted
Package CRC/PHR IRQ:FIFOO0_INT

error Re-rx (PID=0)

Kl 6-11 PRX HaIHEIFHIREE

Kl 6-11 fron iy PRX HEEWE N, PRX 7ERIR EIEHE G Jm 4k il CRC B PHR A
R AR ACK Tibl# s A HE Y, B AN IER M EE iRk E ACK )5 kiR &AL
FIFOO_INT ¥4 &1,

1. PRX HEEI I AE R L ACK fERERITE L T A %K.

Tx finish
IRQ: FIFOO_INT

PTX TX(E:FIFO0)

NOACK(PTX_FIFOO_ NOACK = 1)

PRX

Package received
NOACK
IRQ:FIFOO INT

K 6-12 ACK fEfENE L N NOACK Zhfig i e i
Kl 6-12 frs Aok ACK fERERT, # & E PTX_FIFOO_NOACK A'1’, PTX fE K ZE¥dE

V1.3 28/90
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SERE bR E AL FIFOO_INT #4581, PRX FEFCEE B ¢ 5 A Wibr &7 FIFOO_INT
BET. 5 ACK AMEREIE MM, o 76 m S it Ffs &5 PRX_PHR_ERR 5
PRX_CRC_ERR #87~ 07 4 Wi Frifdi el PHR 5 PSDU & 75 IE#ff

6.2.2 EHBEFIFOML K ET

Tx finish
IRQ: FIFOO_INT

PTX

TX(f:FIFO0)

Rx finish
IRQ:FIFOO_INT

Kl 6-13 E & FIFO Miigh b s = A

L% FIFO st il T PTX A& Ha t 5 iom sh bR 47 FIFOO_INT K &E'1°, PRX 1
e 5 B ARG AL FIFOO_INT KB, SR SE sk HICE VE N 8.2 F T Ui

6.3 SPLIEfE&EDO

HW3000 =7 £F 4 £k SPIIEEHE 1, "l vl i W& 78y 50K FIFO, SZEEX FIFO &

HHAE,
6.3.1 SPIWER
DATA
»I« —
(1bit)
] i A
[ ] K
K 6-14 SPI itg =
V1.3 29/90
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S 5.\ }ﬂ%?ﬁl’

SPI i 2 i iy 4 i ZdE it # 20 K ko

Forp 8bits i & MIE AN G ERIAL, 0O R ERAE, 1N EERAIE GRBUL a2 E R
I AT LG N, Xt FIFO ARG #HAE), J5 7 Aoy S ihbAr.

Bl ith SP1 4% L5 X RANFAG BT X3, 45 SPIi 1A V\]ﬁﬂi?ﬁ%%m%ﬁc%&rhﬁl%% 2bytes,
# SPI Vil FIFO, fEARERES N T4 1byte (A FIFO B9 f2), TEETES
U B W ph T % U TR K TR

kg Aoy (MSB) fERIIRAL (LSB) fE)5 .

Exes ol g
SPI 5 iR S W A7 a5 A E I 7 Wik 6-15 5151 6-16 s

—

T/ Y Y VA VY VY VD VY VY VA VY VY Y VY Y Y 5 VY Y 5 IV Y U G 5 W
r/j1XA()XASXAAXA3XAZX/\IXAOXmDHXDMXDl}XDIZXDHXDIOXDS)XDXXD7XD6XDSXD4XDSXDZXDIXDUV/
N o o o o o o o o o o 05 o [ o (D2 o (Do) Y X D7 Y56 X D5 Yb% Y03 {02 DT {50 Sl

Kl 6-15 SPI 52 {7

TE: BT SDO A D'x T i 5 77 4 1 I AE .

—

NN N NN NN N NNNNNNN NN NN NN
7 T W WS WX WS W W W (90 - 99 999 G D IS SIS IG IS IG I I D ISP I
| P PP PP e e ey S G Sk SN S SO SO S S SR S ST SR S0E SR S

Kl 6-16 SPI L2 fEas i 7

6.3.3 FIFOVi B

FIFO L HRESHE B #AME, H/NAAN 1byte, FIFO i/l A 0x70. SPI #1125 FIFO
RN N 6-17 5 & 6-18 s

—

/0 AV VY VA VD Y VA VY Y VD VY G VA I VY VA VS G0 VY A VY VY W VY VY W

|7 T G S G S G SO G = | D7KD6XD5XD4XmXDszXDu)—}j—( D7_{ D6 Y D5 D4 Y D3 X D2 K DI { D0 Jefd
’/////////////////////////////////////////////////////////////////////1

Kl 6-17 SPI 5 FIFO k¥

—

NV I VD VY VY VY VY D VY VY A VY VA VY VY W G VY VY I VY Y VY WV VS

KA T T 0 0 0 O WA IS LIS
WIS I I IS TSI I I ISP I S T S S S S SEI S o) o G S S S S S G S 7

N Byte

V1.3

Kl 6-18 SPI i FIFO I 7
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6.3.4 SPINFESH

Tss TchTel Tsh Tsw

sm%XOXAGXASXAAXMXMXMXAOX
SO o i P o o e

6-19 SPINFZHUuREK

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 ¥ SPINF (8MHz) Z:3

6.4 GPIOR:E

HW3000 3z #:PU41 GPIO, 43 %Iy GPIO0. GPIO1. GPIO2. GPIO3, TifiiT 2 /74 |0_CFGO
(0x1D) % I0_CFG1 (Ox1E) %t GPIO #ATH & .

GPIO ERURAE IR 6-2 k-

GPIO BRIMRSE

GPIO0 POR %t

GPIO1 POR Jx Iril i tH
GPIO2 OB GRARIZR/64)
GPIO3 TRERE A

#* 6-2 GPIO BRINIRZS

2 GPIO & B N NTHRERT (GPION_IE =“17), i@id 27 /4% GPIOn_PE W] LIEL & GPIO &
1 Edishae, EBVIRET, GPIO BT LR . & E GPIOn_IE A0, Btk GPIO
FIANEEN, O ORI T, BRAIRE R, GPIO RBisMTHN -

*1 GPIOn_FUN BCE ufa i DhREnS, GPIO [ i £ HE B ah3T7F, GPIOn [k A 2]
LLidiid GPION_PORITY (0x1C) #EATHCE: il a7 f7#% GPIOn_DS wJ LIAC & GPIO A%t
BT, A RIERAIRES K AT .

GPIO ZH¢ B clock #ith Thae (1B GPION_FUN=5'b01111), LLJj{HH:L8{k BOM R H%
A, A EE MCU 2L 4.

O F ERERAM GPIO2 fir i = S 4k 64 73t B, Al 7w BC & GPIOn_FUN #&£:3HE GPIO,
e e P B A R AT 38 B AR CLKCFG (0x1C) B E

M E LPFEN (0x1C) A1 H WDT_EN A 1'B, 435 /i A SLEEP(RC)BLE 54 H 2 51
oy RC I g

V1.3 31/90
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F1E HRS5EEARSHERE
7.1 PREE

WESHERENMEN, HRMBUA SR ERRER . HW3000 S 20/26MHz Fifk,
XEFASFBRIR, SRR L DY :

< 270-348MHz/403-522MHz/806-1045MHz (26MHz fnifk)

< 235-522MHz/700-1045MHz (20MHz /i #iR)

OO BRINEC & T S 433 JBL, 779 SRBUNAE 20MHZz SR BCF SCRF . VRIS I E 25 3K
7-1 MK 7-2.

PLL_TRXLB_SEL
VCO_HB_SEL
2'b00 2'b01 2'b10 2b11
1’b0 700-874MHz | 350-437MHz | 235-291MHz -
1'b1 856-1045MHz | 428-522MHz | 285-350MHz -

#£ 7-1 20MHz &R T S0 B ol 5 &

26M IR

PLL_TRXLB_SEL
VCO_HB_SEL — =
- - 2’b00 2’b01 2’b10 2’b11
1'b0 806-874MHz 403-437MHz | 270-291MHz -
1'b1 856-1045MHz | 428-522MHz | 285-348MHz -

* 7-2 26MHz ik NS HBGEE SECE

7.1.1  FEBRIARERER

B R AR E P LUE IS Zr A28 rf_freq_base (Ox2F) [t &, {Zid6IFE %7722 ch_space
(0x2F) fic#, {5185 "iE % 77 %% channel1~channel8 (0x28~0x2B) Mt & .

Hrh channell HEAEiE S, channel2~channel8 AMEIES, MEiES RIS 18 B
AITREEH K. (SIESHEBERT LA 0 3] 255, Hiak 2 7E AN i £ 0 256 MEiE.

rf_freq_base #1725 B AE LL 100kHz yHfr, BRI S AN:
Rf_freq_base*100(kHz).
(. THEEHERMGE SN 433MHz, rf_freq_base ¥ By Ox10EA, HI-3kH% 4330)

00: [a]k%>y 100kHz
01: [a]k& >y 200kHz
10: [HJR% Y 400kHz
11: [8]k% 7y 800kHz
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7.1.2

(RF_FREQ_BASE + CHANNEL1*2°"-SPASE)*100(kHz).

MREZEREHRRK

EEEH A ERA T (RF_PLL_DIRECT = ‘1, 0x30 Ziff%e), mlilid#ftHiEkE
Sigma-Delta i 25 5% 57> (Integer) AI/NEERZ> (Fraction) 734t

HHE S AT RF_FREQ_BASE %17 8315 8, /N> T ilit RF_FREQ_FRACTION
TEer (0x30. 0x31) WE, HEMAERIHEAR U T:

RF_FREQ_BASE = floor(f,*kseq/fua)
RF_FREQ_FRACTION = round((f; * Kieq / fua -Integer)*2?")
H, T AFRERBERNESBIEINE, fga N SRR, R Kreq FLE VE WK 7-3.

PLLTRXLB_SEL Kfreq
2’b00 2
2’p01 4
2’b10 6

% 7'3 :%ﬁ kfreq QEE%
B BT -
1./8 688 rf_pll_direct 3% & rf_freq_fraction ¥ {7 as

2. & rf_freq_base ZF178%

VE: EEEEA SRR, {85\ DEEP SLEEP/SLEEP Milif )5 7 B 5 B A S .

7.1.3

V1.3

B A
HW3000 SCHEAEFF Bzl h e (HOP_ENABLE = ‘1", 0x2D #Ff7#%). fERE{FBkAEL
BT, ARy AT RE AR 8 1] B 4340 75 2L 2 I, RS — B i 3 A RS

ARG ATELAH 8 M, BARTE ZEA i AR 20T BB %5 474%F HOP_NUM (0x2D)
BE, SR AT LLE I F A7 4% CHANNEL1~CHANNELS ¥ # .

TEAN S BRI W B AL T S A0 A . 35 18 0 +Af1(CH_SPACE ¥ & 11 4 £ (1]
§%)*CHANNELN

FEMU B BB R $HEIEHUR . BAFIESS +Af2(HOP_SPACE (0x3C. 0x3D) #H
()55 i [A]B% )*CHANNELN, HOP_SPACE HA&M 15 AT

HOP_SPACE = round((fh* Kfeq /fosc)*2*20)
Horp th R ZEERIAERNIE, Kieq BUE T WL 7-3, fosc HfbRANZ .

BN A A I 18] (8] B AT LLd s &5 47 %% HOP_TIMER (0x2D) ¥, SERRAFAHi i ] (7]
N

=3
il
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Ts= (HOP_TIMER+LP_TIMER) *1/(10>*DR_GFSK)
Hrh DR_GFSK M¥#E#E% (kbps), LP_TIMER (0x25) A SAEz Sk s it 17 i B
B AIUE e A A5 5 2 AT B AT AT 7 A R Jd s B A7 4 HOPCH (0x3F) B2HL.

VE: BRI A RS S TR RS 5 e B L A R B A AT S, Wil HOP_SEL #f74% (0x25) BLE.

7.2 HEEwmsHkE

7.2.1 BEEREE
HW3000 7 HE40HE i % 4 1.2~100kbps, 7 il id %7 f74% SYMBOL_RATE (0x32. 0x33)
BE, BARRE RN

SYMBOL_RATE= round((DR_GFSK*2?%) /(2*10°))

Hrf DR_GFSK M3#ii# 3 (kbps).

filtn: e FEE 2 % 10kbps, SYMBOL_RATE = round((10*10*2%%)/ (2*10°)) = 20972,
#4916 iy 18'h051EC.

7.2.2 RIZRABGEERE
& GFSKBT
B & AF4 BT_MODE (0x25) ¥ BT & A~ 0.580#& 1, il AN 0.5,
& SR
DEVIATION = round(fgev*Kgev/ fxtal)

Horp fyey AEAEW B, SCREEEN 0~50kHZ, fuar O (IS IRATZE, REL Keev

Bo & 7 W3R 7-4.
HRE
PLLTRXLB_SEL Kdev
2600 2"
2'b01 26
2'b10 3*2"°

K T4 FHKge ILEX
filhn: HWASEH iR 25kHz, {3 SRR 26MHZ,
deviation = round((25*10°2'°)/ (26*10°)) = 63, ity 16 i## 10°h03F.
7.2.3 RIEIERE
RIED)ZH PA_VB1 Fl PA_VB2 (0x40) &H, B EH 5% H D3m0 B R 1
(AN1045_jFH2Eid_HW3000 J% i S g mi) 3.5 & AR U] .
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7.2.4 BYEHHFRKE
i3 e B % A7 % FILTER2_BAND (0x2E) 7 DASAR Bl (A PR 5 96, P O U s
R IERS]
BW = (FILTER2_BAND+1)*1kHz

AL B AVEH 1kHz ~ 128kHz.

V1.3
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B8E WRBREHE

8.1 TR IR R R

XPF PTX, it SPI# H# & PHR (TXPHR A1 PSDULEN) Jf i) FIFO WIHE K i% 1) PSDU
il JHE PSDU R 5 /i X B PTX_FIFOO_PIPE K PTX_FIFOO_OCPY(0x0C)&'1’,

LAFE~ FIFO # 5 F 55

FERIE

F PTX KIESERT W E AL G, @ B A T Wrbs 542 FIFOO_INT, <] DBUS_TXEN 5E i —

U\jilimﬁzo

BRI EE M SOR IR VEGE 2% (AN1045_1N 21 _HW3000 B H1E S I 2.2.1 FY.

K 8-1 Jyfii S PTX AR Kl

_ | Write Transmit Data

TX START

Write
DBUS TXEN =1

f

Flush TX FIFO
(Write CLR_WR_PTR = 1)

v

to FIFO

'

Set TXPHR Registers

v

Set PTX_FIFOO_PIPE

v

PTX_FIFOO_OCPY =1

Write

v

Wait IRQ
(FIFOO_INT)

Write
DBUS TXEN =0

V1.3

Kl 8-1

PTX Kikiifs
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ERES RS, AR A PHR LA PSDU Hhit & CRC, It 1 CRC FRRE
7£ PSDU 2 JGi#{T Ki%. AL E LEN1_CRCSEL (0x02) M1 B#if#f: CRC [Thig, ¥
Ziff#5 CRCVAL (0x12) M EE N EHE 1 CRC, ERAE PSDU #H17 Ki%.

X PRX, BERAEIERAFE SFD Z 5T PHR, #53lGWFEREKEANKMRELR, Re
[a] FIFO IS 11y PSDU #idls, #2058 i T Wibs 547 FIFOO_INT R &1

BARAT L PHR %48 (RX_PHRO A1 RX_PHR1). FIFO HI##E Ll &% CRC (IR ¥4
(CRCVAL), ZJ& & ks LA FIFOO INT. & 8-2 Afai ) PRX i K .

RX START

\/
Write
DBUS RXEN=1

\

Wait IRQ
(FIFOO_INT)

Correct?(0x0C

Read RXPHR
Registers

Y
Read Payload
from FIFO

Clear FIFOO_INT

Write
DBUS RXEN=0

Kl 8-2 PRX £t

1 PR IE B BE S TR A5 3*Tsymb LA OIS A 1A R J5 A4~ BE T k45 B 2 3% B0
2. fEEB) ACK FREHITEML N (Pn_ACKEN=1"), WAZif# FIfE#EiE4T CRC #:5%;, EJ LEN1_CRCSEL & ~'0’.
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8.2 HEEFIFOMSEHKRIRE

e RIisE 250, PTX £ RIERI ¥ PTX_FIFOO_OCPY f78’1, LAE/RFTHEM) FIFO

i o

L FIFO WiiF4ifiUR i 2% (AN1045_5 210 _HW3000 3 HIVE = F ) 2.2.2 &5,

TXFIFO

read point 0

txen

<__________

255

*DATA = PHR+PSDU

0

read point

>
TX STOP

255

TXFIFO

write point

Kl 8-3 H#% FIFO Mii%ity LENO_TXMODE="1"K %5 bR & &

V1.3
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!
|
read point.0 TXFIFO | 0 TXFIFO
I
i
| !
| !
I I
| :
| !
' !
txeni :
I :
I I
| !
| !
I I
| A
| !
[ !
| ! read point
v I >
| ead point = LENO_PKLEN
. TX STOP
i
i
!
255 ! 255
i
*DATA = PHR+PSDU

V1.3

Kl 8-4 H#% FIFO Mgty LENO_TXMODE="0" K% 5 iR & &

& LENO_TXMODE 4’1, PTX fEES4REMASEI HahiF 1k kiE (A 8-3 i), K
& 5E UG R P bR S FIFOO_INT &1

#ICE LENO_TXMODE J9'0’,  PTX 4% LENO_PKLEN Z /7% (0x0D) & B ki% (il
8-4 ), KIESE UK TR FIFOO_INT &1,

EE LENO_RXMODE A'1’, PRX % LENO_PKLEN ¥ & (#4740, PRX Al i i
N2 AR & HALF_FULL_INT 3REC FIFO PUREREE B K R R, R IZKE
= B B R E K 2947 28 LENO_PKLEN, PRX 42U 56 il o K b & FIFOO _INT &1,

# L E LENO_RXMODE &'0°, PRX %M H /7 s i (5 B AL E (anl& 8-5) H3h5EiEs
Ko KA EHC B VL2 A7 4% OX0E, PTX R E ik s B E . KESREEBHER
Ki% FIFO, PRX HaHRBIMHKAR B se iU b & FIFOO_INT &1,
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LENO_PKLENPOS = 3'b000

FIFO

K 8-5 k(s BB E =K

LI 8-5 Afl, # ¥ LENO_PKLENPOS = 3'b000, M| FIFO P ELZE—A byte /E4 H 3%
it AE B 4E bytes

<& 7 LENO_PKLENBYTS =0, MILL Ox04 1A H shZImiK (5 5, PRX KK
4 +LENO_PKLENADD bytes % jm {5 182105, 4 LENO_PKLENADD (Ox4E)
NEAMEIL byte U788, FRIRMAARYE 75 2%

& # LENO_PKLENBYTS =‘1’, LENO_PKLENPOLAR =‘0’, L. 0x0401 /N H
HHEIMC (S E, PRX K30 1025 (0x0401) +LENO_PKLENADD bytes %
I JE 5 1R R0

& # LENO_PKLENBYTS =‘1’, LENO_PKLENPOLAR =‘1’, LL 0x0104 /N H
UK (S, PRX K ILH:IL 260 (0x0104) +LENO_PKLENADD bytes %
Jr s R

FEE#Z FIFO MIZEH T, A RIEEIRICK KT 256bytes, i ZAE B AIE 2% HHMCH
i PC 5 5 USRI o

T LEAERESRUHT, T LAYEK LENO_PKLEN 88 % R I IR,  DAE BE HY 2 0% B IS TR 25 2k 31 B FIFO
P WA A 0, 5 5 K B2 435 B JF N LENO_PKLEN 274788, [71k FIFOO_INT Fi% i % o
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8.3 HEEFEWKRDIRECTHELR

B E DIRECT_MODE 7 {74, 7 BEA BRI

Kikui ]t IRQ(DIRECT_IE = ‘1) &k GPIO(GPION_FUN = 5’b00010)%i Hi & 1% [F] 42 I 4,
i#id GPIO(GPION_FUN = 5’b00011) B2 #E N\ K IR EH 5

BEIRR AT LLIEIE IRQ (DIRECT_IE = *1") 5 GPIO(GPION_FUN = 5'b00100)3 14t #21lk [l
i, @it GPIO(GPION_FUN = 5'b00101 ) 14 H ek K .

H A& GPIO W E W 255 13 EH il E.
B AORERE (I 4 E] 8-6 P

|
|
]
DIRECT_MODE :
|
|

DBUS_TXEN

|
|
BPKTCTL DIRECT | |
|
|

PAUP_DONE | |_

TX_DATA / s
ta
\ al

N

Kl 8-6 FELHEAIAMLAM 7]
LA 1 ] 8-7 fR
DIRECT_MODE

DBUS_RXEN

LT

BPKTCTL_DIRECT |

RX DATA —< SFD >< Valid Data

K 8-7 EHEEROE N A

EHEREBAT, %4 DBUS_TXEN E & 300us J5 & marff#s BPKTCTL_DIRECT
(0x1C), DPAMfRiERTHG PLL IfeE, %fF PA Ramp 58/8/5, PAUP_DONE(0x1B)fa/ ity
BN, ZRA BRI .

21 DBUS_RXEN .5 300us /e A7 )5, fRUSHLAENS 1L H RCEds, R BA 2 SFD LU,
i BPKTCTL_DIRECT B, BRI 08, Skl RE .
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TX_CLK(O) AWAWAWAWAWAWAWAN

(XX )

TX_DATAQ) XD BT B2 X o f o s Yoo X o7 X

RX_CLK(0) W W a W aWa i aWala\

RX_DATA(O) *ee XDOXDIXD2XD3XD4XD5XD6XD7X.

K 8-8 BEHUCABIAEEN e K

B R T SR S I e I 1 [ 8-8 . ik MCU ARG i i TX_CLK [
PR AR, A L TX CLK LT SRRE R, it MCU Al ficdfias Jo
K RX_CLK, F PRIy SRk f  F B0 5 RX_DATA.

8.4 HEHERIEHA
EE R AR AT, O SCREN SREE E S R IE ) 73, PAS O B IR .

fi ¢ REP_MODE (0x1C), &4l 8.3 il fE ELILAGAMIA, R IELE AR 0101 1) Hidl Fr
71

g€ PN9_MODE (0x1C), fi#fs 8.3 fi REELH ACAIL, R I8 A% PNO Hudli 741 .
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IE S

FIE UHME

9.1 Wake-up Timerhfpg

HW3000 3 #F 32.768kHz HJ A& RC 4, Tt 7E SLEEP(RC)& T I H Mg .

Wake-up Timer Mei£ThRETE X & WDT_EN =‘1", WDT_IE =1", H Z)Mefif (8] b5 n] 18l %5 47 2%
WDT _WTM (0x1F) 5 WDT_WTR (0x20) Fl& . Mefigakg (s):

r _32x(VDT_WIR+1)x(WDT _WIM +1)
mor 32768

Wake-up Timer i+%#%i i, o A Wibe & WDT_INT &'1°, 7 M SLEEP(RC)IR M i,
A AT IEE ORI, 35 rbs & 67 WDT_INT J5 8 kit N SLEEP(RC)IR % .

% WDT_IE = 0", Wake-up Timer -4 2% IR AR el 1, 3@ il 8 GPIOn_FUN,
¥ Wake-up Timer (it 25  HAR E ks GPIO 36 H .

9.2 GPIOSERH MR R

V1.3

GPIO AhERH I i D) BE TR B & EXTn_IE = 1", SCRF TR TREAT. XGLVE Mg, 7
4l 1. GPIONn_FUN ZF /745 it &

O T R AR BB b A7 EXT_INT 5817, 085 A SLEEP(RC )R AS Bl e i 5 ] JEAT IR
WCRERAE, BAFE PR EA EXTn_INT 5305 F - XiEN SLEEP(RCYRE

FAERE EXTn_IE, AMWrbr A7 EXTn INT i IRQ 5 % H
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#10%Z RCIHE
BN RC S vt S5 a8 s i uE R =, 7]t RCCODE_SEL #if7#% (0x38)
[V
10. 1 AR

MAOERHERIUR, 3% WDT_CAL 27/74% (0x38) {H A% RC IHEH iR, HAkn &%
WDT_CAL 217 2 1.

10. 2 T4 B 3hRHE
i 2SR RO AT IDLE #F5E k., e E RCCAL_STEN #ifi#s (Ox3A) W3 #F
RIS HE S iE SR EFI M . KHESE G CAL_DONE &AL (0x39) K&, JEnlidnd
RCCODE Z717#% (0x39) 3:Hl RC K HERD & = -
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BNE BRSNS A

1.1 & RERSEN
A7 e CHIPSTA1(0x36)F& 1t W L& 1 TARIRAS, W15k 11-1 B

- ®AWRS  CHIPSTAIHEX)

SLEEP/DEEP SLEEP 0x0777
IDLE 0x0077

TX GENKIZIRA 100us 2 J5) 0x008A
RX C#ENEWCIRZS 100us 2 )5 ) 0x000D

& 11-1 CHIPSTA1 & RA&UEHH
WRIEF IR T, 0x36 ZAres A 5B EARF, WS TEMFN R EIRE, 7T
MRPE 75 ELm it PDN i 1 s 504 A X6t ik 4T 2 A7 A
11. 2 FHEEEFIFORRKBTI6E

SRS FIFO 5EAEIR MR ThEE, LAFT ik SPI B E 2 F 2 24 T feis
RIS, K% 1792y REGCHECK(OX6F).

TR SPI B MEBTRY, BTERE T 547525 A5 FIFO B A2 i, il REGCHECK
AT AR WIGEAE , B 2 J5 1B NEdE UL byte N HA7 (—yﬁ%%%)\f‘aﬁhﬁ byte, LK byte)
5 REGCHECK #J#s e UE T R e 5. IS NEW )5, @i B H R 56
{fi 5 REGCHECK i Ui AL 75— 5%, JIIT SPI 5 AKGR 75 m

11. 3 B EL
& M POWER DOWN R#&1KE 2 IDLE RS FEH N E# POR B E A48 Fr o
i M DEEP SLEEP/SLEEP k&2 £ IDLE JRZS, O RS A e Z 47,
O R LR PR AR E AL 7, 43y SFT_RSTO (0x60) A1 SFT_RST1 (0x61), HH:
SFT_RSTO 53 i B 15 FIFO T (5 A 1 254758 1 B {11
SFT_RST1 #AT & EAL, FA7as FII 29 S AT i ERINE -
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F12% HEgt 5i&E

12. 1 A4t 5CRC

SR R A IhaE, DABEOR K0 B K R B B AL RE ) . AT DLIE i B A A
SCRAMBLE_ON (0x02) /5 Fi6Ihg, FALF 7 irii@id %47 28 SCRAMBLE_DATA (0x05)
WHE, # SCRAMBLE_DATA & N4 0 NIAER & A1bIhEE.

HEsE R Es # F AL X380y PHR-PSDU-FCS;  E#% FIFO Migif AL X3y FIFO I IR 78 4L

¥z o
HIABER A -
A
data_in
8 > 7 > 6 > 5 > 4 > 3 > 2 > 1 » 0 :%
data_out

] 12-1 PNQ KGR Ik e
RIS CRC Kelfo iy PHR-PSDU.

SRS S5 CRC PSS 1 SEIUPTRBES, W3t LEN1_CRCSEL #4748
FHAHIE L CRC S, R T (£ %1% CRC Z i CRC 14U\ CRCVAL %428

Flom AT iE PRX_CRC_ERR ARG Az #I ik Ui 4l . CRC &I /& {7 IE W, s
CRCVAL Zif7 a3 %R ) CRC Hifi i B TR -

fEfE CRC % I AE R TN G(X) = 1+X°+X 124X, H Bl RS A S 157 77248 110 32 48 )
12-2 fiizs, ARUGEH CRC 2t ATIUIRIE, SRV BRBETERE < SR BT AL . B B9 17
VIR ET % 7748 CRC_INIT_DATA (0X04) ¥ E.

L A4
(15 }fia fofos o2 f > Bsfio ol o o 8 o] 7 o 6 1o 5 | 4] Elng Elna Kl Kl nac>

EA TN

Kl 12-2 CRC i siln = K

% FIFO izh M A SR CRC TifiE
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12. 2 FEC

PSR iSRS SRR B 3l FEC 2|85 ThRE, 9% R N 2/3. ] FEC W IfE—
SERRRE B AIEAR P AR R, 7T AR R GRS e LU T AR fn D)%, {H FEC &1
IICAREEE, B hnEEE Bk A AT LOE A E %7 /7 4 FEC_ON (0x02) fiifig FEC Zj

2
He o

VE: F1LBEL FEC DhfeF57E PTX M1 PRX P77 [A) IS J3 B0 11

12. 3 FIELHG

{5 i 3 KF Manchester 15 8bit/10bit line code Fif4id 73, i@ PACK_TYPE (0x02)
WA AICE, BRAAR B 34T 4 5 .

HE SRR IS5 K i X 4 PHR-PSDU-FCS:  EL#% FIFO Mg 2w i5% [X 5 FIFO N B3 784
¥ o

12. 4 RSSI

FEFEAR AT , O PPl R R e UE 5 BE IR/, ZAUE S 0RA71E %7 17 4% RSSI (0x23)
H. RSSIEEECAAL N dBm, B ks 208 ML E AT S5 5. 78 RSSI 277748 B4R
BERAS RSSIEEE, b RSSI A7 L —MEREdEE (SFD IE# ) 1 RSSI it
HAE, T RSSI2 R 2 S ) RSSI 58, AT F-T CSMA/CA T.1E.

12. 5 BEHW (Carrier Detect)

P SCRPEBAT I D e, BRZERRMORE T, S5 s i fsiy A I E SRR, A iRIuE S ak
BERTREREER, SR8 R REd R R E .

BRI RE B E PTE I A A7 CDTH (0x27) 7€, %55 ReE KT CD_TH1 % &
)5, Bpdafa st CD &, 55 REEMIF/NT CO_TH2 &, WA IER
iz CD #3L % B AL

CD_TH1 Il CD_TH2 # B A7y dBm, Hd % = 3 Mg R 77 540
I CD_TH1 5 CD_TH2 I & Jrik:

1. TEHACR B ri I RSSI 27 A7 #HH s

2. CD_TH1 % &4 RSSI — 2dBm;

3. CD_TH2 KJ¥#% &1 N RSSI — 5dBm.
CD 55 [l fid & M GPIO #itll, 4 CD {55 & &, RSSIINT Flrbr &Mk E 1.
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12. 6 AFC K BiRHIRHETh RE

RS RIEZE, BT ERHRIRNE SRR, B, BETERSSERER, FhiE
JRMURE AR TP AN — B8, 2 1T 5 BT A 4 S 1 8B A v o

A E BRI R 1 33 R Th RS (AFC), it AFC_EN (0x25) #F 7 Bfiife.
AFC AT A+/-20kHz, 15 433MHz i TAESEL, 4hSE B0 +/-40ppm. th % b7t
UL T R PG S i, T 0 S0, JUS A (L Tt £6-+/-20ppm B

en RS HE BT 4725 )y XOSC_CAL(0x37), B {H#F 0x00 % OXFF, K %) 15Hz,

12. 7 B IFTRHT SR

O R B AT S AR DhRE o A£G RCHT AN BEI 8] A 45 R DA RT3 381, A 3T
AL bR S PREDET_INT K¢ &1, A 2T S AR I AL W] U I %5 4745 PRENUM (0x24)
EBEO

P AT P RAS I A B AU T RE BRI RT3 7 51, %5183 AGC e AFC LI RE I [E] T
B, HEFFARMSCHT AN R L L LU R IR T3 81120 8 ~ 16bits. BRI AT A 0 32bits

RNTTERAR A, O IR PR TEROET S A D RE . 7E TCRUET AN K B I 1] (VI Ox24 &7
1745 UL B 25 AR I 80T 3550, WTCRHT A - Wrbr & INVPREDET_INT K &1, &
BT SR B AT B INV_PRENUM 277748 (0x24), ZRIL[K INV_PRENUM 1 & K
16bits.

B E Rkl A PREDET _IE/INVPREDET _IE 5% GPIO Tt 5 /7 a%, A 2HT-SAG I vh Wb
& PREDET_INT A0 S0 irbr 2 INVPREDET_INT A LAt IRQ 5%4T &% GPIO %
% H

12. 8 H R Z SFDRLM

O SCFF 1~6bytes AT AL E K EEAG SFD b, KEZrTiE SYNCWORD_LEN #7383k &,
bk AT 2728 Ox14~0x1A W E . PRX 7ERU B Al [E2E ) SFD #hlik)s, thirts&
SFDDET_INT 4 &1,

NTTAEATERAE N, PRX FERL I EIAG T 2 J5, #5775 INVSFD_TIME (0x4F) ¥ E I
] 2 A R 2 % SFD,  Joak SFD iz INVSFDDET_INT # &1,

L E B4 5 SFDDET _IE/INVSFDDET _IE 5 GPIO Jfs 271738, %k SFD rhllitzk
SFDDET_INT &4 SFD k7 INVSFDDET_INT A LAj 3t IRQ 5% 4T &% GPIO 4 jif i -

12. 9 fRITFEEBER
R P R B DDRE B OB, DI BB %1753 LP_ENABLE (0x25) [ fisiZ I fERt.
TEAETHREBEICREA T, B REL A I BRI RE 1O
HOP_TIMER/(HOP_TIMER+LP_TIMER)
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Eastsoft. | essemi HW3000 K F 1
F13E FHH

13. 1 FHEHFIR
Huhk HFRELR TheE s BAME
0x00 RFID RF ID Jig A5 -
0x01 TRCTRL WOR A% BE 25 A7 A% 0x0000
0x02 PKTCTRL i 5 R 5 o A7 2 0xC000
0x03 PKTCFGO i C & 75 A7 45 0 0x4008
0x04 CRCSEED CRC A0 Z5 17 S WIMG H 55 A7 4% OXFFFF
0x05 PKTCFG1 T e B 2517 2 1 0x11FF
0x06 FIFOTHRES FIFO [B{H 27 1724 0x1010
0x07 TXPHRO B R A ZE A K 1% PHRO 2517 8% 0x0100
0x08 TXPHR1 ORI 25 b K3k PHRT 37788 0x0001
0x09 PSDULEN T 5im R iy 45 0 K% PSDU KB B B 25 17 0x0100
0x0A RXPHRO 5 AU 25 I PHR 274745 0 -
0x0B RXPHR1 R R 25 R I PHR 254748 1 -
0x0C FIFOCTRL FIFO 5l 27 47 %% 0x000E
0x0D LENOPKLEN B FIFO migh i K L & 5 A7 4% 0x0080
0xO0E FIFOSTA FIFO IR 2747 %% 0x0000
0xOF INT AT bR 57 25 A7 2 -
0x10 INTIE Hh {3 e 2T A7 A% 0x8001
0x11 INTIC HH bR 35O 55 A7 48 -
0x12 CRCVAL CRC #1f7as 0x0000
0x13 PIPECTRL PIPE $ il %7 17 2% 0x0001
0x14 POADDRO PIPEO SFD Hi}i11ik 16bit 0xF398
0x15 POADDR1 PIPEO SFD Hi3i:H[f] 16bit 0xF398
0x16 POADDR2 PIPEO SFD Hi}i: = 16bit 0xF398
0x17 P1ADDRO PIPE1 SFD i}k 16bit 0xC2C2
0x18 P1ADDR1 PIPE1 SFD Hi}i:H[d] 16bit 0xC2C2
0x19 P1ADDR2 PIPE1 SFD i} = 16bit 0xC2C2
0x1A P23ADDR PIPE2/PIPE3 SFD Hi}i-i% 8bit 0Xx58A7
0x1B CHIPSTAO SRS RFAEO -
0x1C MODECTRL O A B 2 1) 2 A 2 0x1046
0x1D GPIOCFGO GPIO it B %174 0 0xCOCO0
0x1E GPIOCFG1 GPIO fit & 75 175 1 OXCFDF
0x1F WDTCFGO WDT FL & #7748 0 0x0010
0x20 WDTCFG1 WDT [t & #5778 1 0x0081
0x21 WDTWDV WDT B Fa 7 25 47 8 -
0x22 AGCGAIN AGC /R 2 fras -
0x23 RSSI RSSI f5/R w178 -
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Eastsoft | essemi 3000 SEE
0x24 PREACFG Preamble fit & ZF 17 7% 0x0208
0x25 MODEMCTRL MODEN ¥ il &5 £ 8% 0x1201
0x26 IFSET AR B AT o 0x2CCD
0x27 CDTH CD HfE & 17 o8 0x8281
0x28 CHCFGO0 CHANNEL Bt B & 1778 0 0x0000
0x29 CHCFG1 CHANNEL it & & 172 1 0x0000
0x2A CHCFG2 CHANNEL Bt & & 1728 2 0x0000
0x2B CHCFG3 CHANNEL Bt & %5172 3 0x0000
0x2C DEVIATION VEE I A A e 0x003F
0x2D HOPCFG PR B AT 2 0x1566
Ox2E FILTERBAND BRUSCIE N 87 T 1 B AT A v 0x004A
Ox2F FREQCFGO A E A res 0 0x325C
0x30 FREQCFG1 BB A AR 1 0x0000
0x31 FREQCFG2 P B T AR 2 0x0000
0x32 SYMRATEOQ AR RGL B A8 0 0x0051
0x33 SYMRATE1 AR R E A1 Ox00EC
0x35 RFCFG TR AT o B & 27 A o 0x3332
0x36 CHIPSTA1 OHIRE R E A8 1 -
0x37 XOSCCAL InTR I HE F 1T 7 0x0080
0x38 RCCFGO0 RC KfERL B &85 0 0x18C3
0x39 RCSTA RC KHEIRAS B A7 5% -
0x3A RCCFG1 RC WL B #1728 1 0x002A
0x3C HOPSPACEO B AT 7] 15 BB A es O 0x0000
0x3D HOPSPACE1 AT 7] B 15 B B Ao 1 Ox7EQ08
Ox3E RSSICFG RSSI it & & 17 0x021D
Ox3F HOPCH B S PR N A e -
0x40 PACFG PA it B & 1758 0Ox003F
0x45 ACKCFG ACK Tt B & 1278 Ox30FF
0x4D FIFOPTR FIFO R4 F 17 o8 0x0000
Ox4E LENORXADD B2 FIFO M4 f e A Mz 2 A7 2 0x0003
Ox4F INVSFDTIME T3 SFD IER 1 2758 0x0020
0x60 SFTRSTO BN TR O -
0x61 SFTRST1 WAL A 1 -
Ox6F REGCHECK FAE e 5 FIFO 5 AN U6 1728 0x0000
0x70 FIFODATA FIFO jin & 758 -

V1.3
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LERRERBEFARS

Eastsoft.

13. 2 HFHEHRUH

. HER RFID
Hudl: 0x00
A H -
5 fr | 5 i 1 | 0
RF_VER_ID 15:0 R RF ID fiAS -

#* 13-2 RFID #1745 Ui B

| FhR TRCTRL
Hohk 0x01
=X DAL 0x0000
L5 fr | x5 frisim 1 | 0
- 15:9 - - -
RIEALRE
DBUS_TXEN 8 R/W (DBUS_TXEN &5 RIEERE RIEFA
DBUS_RXEN A &E[Fi #4"1)
F A Re
DBUS_RXEN 7 RW (DBUS_TXEN 5 e ST Bl A
DBUS_RXEN A &[S #2417
- 6:0 - - -

#* 13-3 TRCTRL #Ff7#% it B

VE: PR B A S5 7 5 4% 3*Tsymb LA (i 4] 18] B8 /5 (245 FSM_IDLE="1"2 J& )4 R - 1 R A2 3 B3R
Tsymb A E A, nFdEE 2 10Kbps, W Tsymb = 100 us.
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s PKTCTRL
i1t 0x02
oA 0xC000
Bran E: Rt 1 0
_"%'
8 555 7Y g 5 44 H¥ FIFO
RIW | 5 H WM el
PACK_LENGTH_EN B R AR i
S PR A T
EEFIFO MLkl | ORI RIS
LENO_TXMODE RIW | ot i o % 45 LENO_PKLEN #t
el B i
LENO_TXCWMODE RW | 53R ik U geA g At BE
CRC Hi CRC H
LEN1_CRCSEL RIW T R i 25 fy A R BA A A i
CRC 4 lilic & (31 ACK {fife
W R AR )
. R/W - -
< o NIRE
HEEFO MLl | | WRER | SEASUIG
LENO_RXMODE RIW | ot LENO PKLEN | KTk
et WEM | R 8.2 EHA)
00:valid preamble
) BT A%
SFD_OPT rw | SFP 12 ;gg%a%ﬁﬁ 01:valid CD
- 10/11:NONE
00/11: NRZ raw data
PACK_TYPE R/W O Y 7 kR 01: Manchester data type
10: 8bit/10bit line code
RIW FEC2/3 ffifigfz 5 g Mt e
FEC_ON RGBSR AT )
SCRAMBLE_ON R/W HALfEREE S fffE At BE
% 13-4 PKTCTRL 12553
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Eastsoft. | essemi HW3000 %42 T
| EEBAR PKTCFGO
ik 0x03
VAL 0x4008
£ 4475 fr | w5 R3] 1 | 0
000/001: %%
010:2 b
SFD K/ 011:3 by:z:
SYNCWORD_LEN | 15:13 | R/W (SFD #ihl- % B 2 47 2% - by
100: 4 bytes
0x14~0x1A)
101: 5 bytes
110/111: 6 bytes
12 | rRw RIERT T 5 RIEFFF RIEFFH
PREAMBLE_MODE (LS eze 2 10101010 01010101
- 11:10 | - - -
" 10'h0~10’'h4 : 4 bytes
_ B 5 K e y
PREAMBLE_LEN 9:0 R/W Others: given value used as
(32 #F 4~1023bytes)
length
# 13-5 PKTCFGO 2317231 ]
| FIER CRCSEED
ik 0x04
A OXFFFF
B4 K TES s 1 | 0
CRC_INIT_DATA | 15:0 | RW | CRC #fr & syIaii -
# 13-6 CRCSEED %1732t 1
| EEmAR PKTCFG1
ik 0x05
2 AE 0x11FF
B4 K ES fr s 1 | 0
SFD £k BN 0EC T
15112 | RW
SYNC_THRES SOV B E
- 11:9 - - -
SCRAMBLE_DATA | 80 | RW FALIH{E -
# 13-7 PKTCFG1 %1783 Ui W]
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1@

LMHMEFARL S

HW3000 #¥i Tt

| R FIFOTHRES

Ho ik 0x06
BAE 0x1010
5 TES s 1 | 0
EMPTY_THRES 15:8 | RW FIFOO = R {H -
FULL_THRES 7.0 | RW FIFOO =f 3 BRI & -

#* 13-8 FIFOTHRES {745 1t B4

FEREH ~ _TXPHRO

Hodk 0x07
BAE 0x0100
4 5 TEE ALl 1 | 0
- 15:9 | RIW - -

SR RSE R | BECHKIE PHR | BHES PHR KEGE,
AUTO_PHR_VERIFY PHR f:efik | #T 34 bytes S AN
WY Hahit 5% | TX_PHR_VERIFY,
HHHATRE | (ACK DhfsfEREH R SH)
S i R 45 4 -
TX_PHR_VERIFY | 7.0 | RW | %5 PHR
W UAE B A7

% 13-9 TXPHRO {743t B

| FHRBLK TXPHR1
Hi 0x08
SR 0x0001
4 fr | 5 8 B 1 | o
158 | RAW 5 2R T 5 ) R IR U TE R -
TX_PHR_CHANNEL_INDEX Bl RIEFTHBAEEE

ACK f RERLAT,

bit7~bit5 & PID 5
1 ﬁ il A T o
TX_PHR_STD_IDEF 70 | R | HEEMESHIGERIRER | o) e g

=nl=] HHE
W5, RIEE RS Sbits %725 B I
R, VELFE 3-2 B0 .

# 13-10 TXPHR1 23 {74150 0H
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HABEW PSDULEN
Huik: 0x09
=RV 0x0100
4 fr | B o 8 B 1 | 0
- 15:9 - - -
‘ e | 2T WHES
158558 7R T 45 44 . .
AUTO_LEN_CALC | 8 | RW | mfkeishitsipispiFopy | 1 oP0 i | PSDU KL 3
PSDU K.t i " AR
TXPSDU_LEN
| B Ly BORELFL ) 252 bytes, Bif
TXPSDU_LEN 7.0 | RW B S PSDU K. RI% 1) PHR WA 44 5 2 3,
) W E{H>252 4 252 4bHE,
# 13-11 PSDULEN 2 /£ 28 B
AR RXPHRO
Hidik 0x0A
HAE -
5 FES fr s 1 | o
58 | R B85 Y o 5 AL R AR -
RX_PHR_PSDU_LEN (K Hy5zhk PSDU K 1 3)
RX_PHR_CHANNEL_INDEX | 7:0 R Hom A S R S TE R T -

#* 13-12 RXPHRO ZF {745 1t B

| FHBAT RXPHR1

Hodk 0x0B

EVALER -

B4 K FES i 1 | o
RX_PHR_STD_IDEF 15:8 R | s g5 A Sbr 1R ) = -
RX_PHR_VERIFY 7:0 R | HasAmighf Ui PHR £ 5% -

# 13-13 RXPHR1 2178811 1
55/90
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TR FIFOCTRL
Huhk 0x0C
SAE 0x000E
(i i | 5 (AL 1 0
P PHR 256 tH F br AL Hiiz 1EHf
PRX_PHR_ERR 15 | R (U 3 R 45 g, 3 L
AUTO_PHR_VERIFY =14 %)
U CRC 46 b fr iR EHf
PRX_CRC_ERR 14 R (LT 8 5 T o 25 440)
F2U FEC B3 H A br AL iR EHf
PRX_FEC23_ERR 13 R (LT 8 5 T o 25 440)
EL % FIFO Mgttt 5 3R B W
STRAT BRSO T #2Uk
PRX_LENORXLEN_ERR | 12 R WK1 B
(REER B FIFO Mighifh)
000: PIPEO
PRX FIFOO # 001: PIPE1
PRX_FIFOO0_PIPE 11:9 R B A 1) PIPE 010: PIPE2
011: PIPE3
Others: LXK
PRX FIFOO PRX PRX
PRX_FIFO0_OCPY 8 R HiRHES FIFOO FIFOO
FERUE T Bz H A5 H
- 7:5 - -
F 5 PRX 4L ACK NACK ACK
PTX_FIFOO0_NOACK 4 R/W (B AR 2 1)
000: PIPEO
PTX FIFOO 001: PIPE1
PTX_FIFOO_PIPE 31 | RW K5 TR 1 PIPE 010: PIPE2
(RIETFTHRES) 011: PIPES3
Others: LXK
FIFO 5 58 i » fas K% TR
PTX_FIFO0_OCPY 0 W | BOBE1TIERKIEFIFOAE | FIFOBX
B, SRR

V1.3
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Eastsoft | essemi HW3000 it -t
FEBLH | LENOPKLEN
HihE 0x0D
=ROA[| 0x0080
EgiS fr | 7358 7 1 | o0
LENO_PKLEN 15:0 | RW | PTX:EL#: FIFO Mgt R ik KR B KT 3 F
PRX: EL#% FIFO i &5 i K L & 65535 bytes
% 13-15 LENOPKLEN 2777 521 H]
FIEELH FIFOSTA
ik OxO0E
=ROA[| 0x0000
LA FR (i ey 57 15 1 0
PRX BB KE N O R | BB | Bl ik
RXZERO_LEN 1 15 1 R Witk B0 K0
FIFOO_EMPTY 14 R FIFOO 748 A FIFOO /7% | FIFOO K%
B H: FIFO iigh#4 FIFO 11 bickan i
B (>256bytes) Frid
WR_PTR_OV 13 R | fi, WH CLR_ WR_PTR
#%°0'8k RD_PTR_OV &1’
i E 20307,
B H: FIFO iigh#4 FIFO 13 v i
B (>256bytes) Frid
RD_PTR_OV 12 R | £, o' CLR_RD_PTR
70’8t WR_PTR_OV &'1’
i H 3050’
FIFOO_OCPY 11 R FIFO # & Fl4E R~ it e i RH ik
K% FIFO i % Ki% FIFO ik | 3% FIFO &
MAXTXLEN 10 R RN RIEE Bl K RIE | IRBIR A KIE
(FU o g 3R A 45 1) FE i3
CLR_RD PTR 9 w FIFO 45450’ BEFRENEO ToRHEAE
CLR_WR_PTR 8 W FIFO S554HE'0’ HIRENEO’ TR
- 7:5 - - -
0: FIFO 15—~ byte Atk
B FIFO mHEEK | & byte, A byte LK
LENO_PKLENPOLAR =EARE N 24 bytes, & | 1K byte
4 R/W 1% byte it & . 1: FIFO ({155 — /> byte ALK
(LENO_RXMODE="0"5 /7 | ik byte, # /> byte N
AR FHRO | 5 byte
CHEAB% 8.2 S
H¥ FIFO M5B KAE 2 /> bytes 1) byte
LENO_PKLENBYTS B 5 I byte 3t
3 RIW (LENO_RXMODE="0"t: }i
BB R T A RO
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HW3000 %4 /1

H#% FIFO miZ5# B Kf5 | 000: bytet

LENO_PKLENPOS BEFTE FIFO [2dh i | 001: byte2

20 RIW (LENO_RXMODE="0": A H

BRI T ARO | 111:: byte8

#* 13-16 FIFOSTA 7 {745 1t BH

FHBER INT
Hhuhik OxOF
SAE -
DB i | &5 57 15 1 0
POR H Wrbr A7 Hh B JoH
POR_INT 15 R GU L BB B R 0
5 1 PR B ready, TR | T ek
CHIPRDY_INT | 14 | R 15 b o CRITRR B
AR 0 B SLEEP L
B 52 1)
K 245 %0 SFD A Wrkr &4 HH I H W
SFDDET_INT 13 | R | GEA BRI A HCR A2 250us J5
hiE' 0’8l SFDDET _IC 8 #FiE'0)
oz 214 24 A 1T 5 R T AR AL HH I H W
PREDET_INT 12| R G5 FE R I R BESOIR A 1 330"k
B PREDET_IC #f4i%°0)
EXTO_INT 1| R GPIOO0 #hf kbR 25 A7 el TeH
EXT1_INT 10 | R GPIO1 4h&f bR AL Hh 7 T
EXT2_INT 9 | R GPI02 41l h bR AL w7 T
EXT3_INT 8 | R GPI03 4 h bR A7 Hh 7 Te i
K ) TR SFD o Wrkr Az Hh B TG W
INVSFDDET INT | 7 | R | G RV EICRAL 250us 5 F
FHiE 0’ sl i INVSFDDET_IC #1450
WDT_INT 6 | R WDT bR &AL o bt Te H
FIFO 3 o W bm &AL HH TG H W
HALF_FULL_INT | 5 | R | (0% MCU it RX FIFO F AN 2 %
SAEEEEO, L 6.1.2 E i)
FIFO == Hh b &AL HH TG H W
HALF_EMPTY_INT | 4 | R | (&i%#MCUS TXFIFO F L k2%
SAFEEEO, L 6.1.2 E i)
RSSI iz &AL HH TG H W
RSSL_INT 3 | R | GEAEREIE AR A2 250us 5 H
i 0B i RSSI_IC A0
TERLITHT 5 A WA AL Hh BT JeH
INVPREDET INT | 2 | R | GEAFRUIHEUCRAL 250us 5 F
E 0’8l H INVPREDET_IC #4&°0)
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PTX A& BN b5 AL AL R ENEln]
FIFOO_MAX_RETX | 1 R RAERbRER AR, JEb,
FUER SO SR AR T4 )
FIFO Filfrbr&fr (AR VEN 6.2 271) T T Wy
FIFOO_INT 0 R | PTX:RI%5E BREL R I RIS
PRX: #2258 Bk & 1% ACK 58 %,
#* 13-17 INT 2280
| R INTIE
Hudl: 0x10
HAE 0x8001
L4 T | EE A7 158 B 1 0
POR_IE 15 | RIW POR i g M IRQ %t A
CHIPRDY_IE 14 | R/W | CHIPRDY_INT lifdife | M IRQ#iH! ANt
SFDDET_IE 13 | R/W | SFDDDET_INT ' Wif#ifE | M IRQ#iH! ANt
PREDET_IE 12 | R/W | PREDDET_INT 1l f#hE | M IRQ#iH! ANt
EXTO_IE 1 | RW GPIOO0 #hhibiffife | M IRQHiH ANt
EXT1_IE 10 | RW GPIO1 4kl | A IRQ%iH ANt
EXT2_IE 9 | RW GPIO2 4Rkl | A IRQ%H ANt
EXT3_IE 8 | RW GPIO3 4Rkl | A IRQ%iH ANt
INVSFDDET IE . RIW INVSFDDET _INT M IRQ %ir A
- HH B e
WDT _IE 6 R/W WDT_INT i fiifig M IRQ %t A
HALF_FULL_IE 5 R/W A Hh e M IRQ %ir A
HALF_ EMPTY _IE 4 R/W a7 T fif R M IRQ %t A
RSSI_IE 3 | RW RSSI_INT g fie MIRQ %t ANt
INVPREDET IE s | rw INVPREDDET _INT MIRQ %t ANt
Hh £
DIRECT #i M IRQ %t ANt
B A A L £
DIRECT_IE VL RW esonsm e,
g B s )
FIFOOINT _IE 0 | RW FIFOO_INT wlkif#ife | M IRQ#iH ANt
# 13-18 INTIE &7 e 1
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LERRERE

Ea StSOft® HW3000 %1 F i

&
-«
a
)
P>

eI Ox11
A -
Ry (A "5 Rri5t ] 1 0
POR_IC 15 W POR H11iE 015 5 HO TR
CHIPRDY_INT #lk =0 o
CHIPRDY_IC 14 W RDY_INT i i TeRARIE
H0MES
SFDDDET_INT *ilk 0 pras
SFDDET_IC 13 w DET_INT i s TR A
HOES
PREDDET_INT *filk per o
PREDET_IC 12 w DET_INT i " TR A
HO0ES
EXT_IC 11 W HRERHIBINE 05 5 "o TR
- 10:8 - 3 -
INVSFDDET il 0 o
INVSFDDET _IC 7 W SFDDET 115 i PR C
HOEY
WDT_IC 6 W WDT_INT H i N0 TR AR
- O
- 5:4 - - -
RSSI IC 3 W RSSI_INT ¥t B0 TR
- 0%
INVPREDDET_INT %0 AR
INVPREDET_IC 2 w DR
— i T 015 5
- 1 _ i ) i
FIFOO_INT 1l per o
FIFOOINT_IC 0 w O0_INT i i PR
H0ES

#* 13-19 INTIC ZF {728t B

HIFRAIR CRCVAL
otk 0x12
BAE 0x0000
475 fr | 5 359 1 | o

CRC it #r 7 4% BAFHS A% CRC,

CRCVAL 150 | W
(e o 18R R i 245 440 bit 7/EHT, K bit /£ )5 .

#* 13-20 CRCVAL ZFf7-#3 i
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| TR PIPECTRL
Hi bt 0x13
SO 0x0001
L4 fr | &5 (AL 1 | o0
- 15:8 | - : ;
P3_ACKEN 7 | RW | PIPE3 fanACK (Rl | foak Ak
P2_ACKEN 6 | RW |PIPE2 ahACK fEfEls S | fHAk Ak
P1_ACKEN 5 | RW | PIPE1 fanACK fEfEls S | fHAk Ak
PO_ACKEN 4 | RW | PIPEO At ACK fERER S | ffE Atk
P3_EN 3 | RW PIPE3 [fifis(5 5 1t AAERE
P2_EN 2 | rRW PIPE2 {fifig {5 1t AAERE
P1_EN 1 | rRW PIPE1 {ifi (55 1t A AEfE
PO_EN 0 | RW PIPEO f#ifit {5 1 e AAERE
% 13-21 PIPECTRL %1744 i
| FIERATR POADDRO
i 4t 0x14
SO 0xF398
L4 fr | &5 (AL 1 | o0
PO_ADDR[15:0] 15:0 | RIW PIPEO SFD JLJik )
ik 16 i1
% 13-22 POADDRO %1744 1]
| FIERLHR POADDR1
Hi bt 0x15
SO 0xF398
DEL fr | #5 AL 1 | o
PIPEO SFD # )i -
PO_ADDR[31:16 15:0 | RIW
~ADDR[31:16] 7] 16 fir
% 13-23 POADDRIT %1744 9]
| FIERATR POADDR2
Hi bt 0x16
SO 0xF398
DEL fr | #5 AL 1 | o
PO_ADDR[47:32] 15:0 | RIW PIPEO SFD it )
= 16 fir
% 13-24 POADDRR %1744 1]
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| FEBRLHK P1ADDRO
Huhk 0x17
=X DA 0xC2C2
4 | ws BB | o0
P1_ADDR[15:0] 15:0 | RW PIPET SFDfM )
ik 16 fir
% 13-25 P1ADDRO 717221
| FAERAZTR P1ADDR1
Huhk 0x18
=X DA 0xC2C2
4 | ws BB | o0
PIPE1 SFD H i -
P1_ADDR[31:1 15:0 | RW
- [31:16] Hhe] 16 fir
% 13-26 P1ADDRT %1722 1 HH
| FEBRLHK P1ADDR2
Huhk 0x19
=X DA 0xC2C2
4 | ws BB | o0
P1_ADDRI[47:32] 15:0 | RW PIPE SFDfM )
= 16 fif
% 13-27 P1ADDR2 717221
| FEEBLHK P23ADDR
b i 0x1A
o OX58A7
B4 K fr | #5 fr i 1 | o
PIPE2 SFD Hihi-{i% 8 £ -
P2_ADDR([7:0] 15:8 | RIW PIPE2 SFD 5e %
{ P1_ADDR[47:8],P2_ADDR[7:0]}
PIPE3 SFD HliHI% 8 £ -
P3_ADDR([7:0] 7.0 | RW PIPE3 SFD 5e b i
{ P1_ADDR[47:8],P3_ADDR[7:0]}

V1.3
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Eastsoft | essemi HW3000 i 7
FHERLWK CHIPSTAO
HhE 0x1B
A -
7 4 FR fr BE 57 15t B 1 0
FSM_IDLE 15 R WP IDLE RA# M | IDLE KA | 4F IDLE %
; 14:13 i - - -
FSM_SLEEP 12 R | & SLEEP Ha&desihr | SLEEP 44 | JF SLEEP %
- 17 - - -
PA d = TRk
PADN_DONE 6 R ~ramp down FER RIER
fmﬁk?faﬂﬁi
PA =R STk
PAUP_DONE 5 R ramp Ap = RIER
fBﬁETHZﬂi
LOCK_DET 4 R PLL 8 & Fenfr B E i
; 3:0 R ; -
% 13-29 CHIPSTAO 21792 1 1
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Eastsoft. | essemi HW3000 ST
FERER MODECTRL
Hihk 0x1C
=K DA 0x1046
(B | &5 715 1 0
SLEEP ON 5 | R & HEN SLEEP N\ SLEEP 5, B H SLEEP fH5
- ARG
- 14 - - -
O AN SLEEP #&X | O gk N SLEEP
L Ji GPIO Hzhi#y | #ixl)E GPIO A
LPFEN 13 | RW ﬁyjﬁiﬁfﬁﬁ RC Ity i
IR (GPIONn_FUN &Y | (B CLKCFG Hi&
5b01111) N 4b0111 1D
IRQ KT #R 14 iH"1745 0" 70" 25 1"
PKT_HINT PORITY | 12 | RW
- - R E
B RiEm i g AMERE
1 | R
REP_MODE W ik 01017 Rl
B R IER L ¥ gE AR
PN9 MODE 10 | RW
9_MO 3% PNO 751
IR T 5N ¥ e AR
BPKTCTL_DIRECT | 9 | RW S
(VEL 8.3 )
DIRECT MODE s | R Direft j}'ijﬁ {HGE AR
fHRE(E 5
GPIOO i ) AN I 1)
PIO0 PORITY | 7 | RW
GPIo0_PO T
GPIO1 i B 1A AN 2 )
R
GPIO1_PORITY | 6 W AT
GPI02 i B 1A AN 2 )
GPIO2 PORITY | 5 | RW
- AR E
GPIO3 i B 1A AN 2 )
GPIO3 PORITY | 4 | RW
- AR E
x000: fxtal
0001: fxtal /2
0010: fxtal /4
0011: fxtal /8
_ GPIO I £ H 47 | 0100: fxtal /16
CLKCFG 30| RW " 0101: fxtal /32
0110: fxtal /64
0111: fre (WDT_EN= ‘1" %0
others: A% H4
fxtal A MR £, fre Sy RC B 445
2% 13-30 MODECTRL 2777 2% i} B
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Eastsoft.

| HRBARK
Hhhik

S

LERR

HW3000 %4 /1

GPIOCFGO0

0x1D

SAE

0xCO0CO

BL ALK

By

(AR

1 0

GPIO0_DS

R/wW

gpio0 HXzh fiE 1k FE AL

PNGER L )|

B

GPIOO_IE

R/W

gpio0 iy A\ A

filfE A fiE

GPIO0_PE

R/W

o) | @

b
[
b
[

gpio0 _Hif#

fint0A A

GPIOO_FUN

12:8

R/W

gpio0 ThREIEFEAL

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:

01000:
01001:
01010:
01011:
01100:
01101:
01110:

01111:

10000:
10001:
10010:
10011:
10100;

<10101~10111>:
<11000~11011>:

11100~1
11111

POR(O)

Wake-Up Timer :1 when WUT has expired (O)

TX clock output (O)

Direct Mode TX data input (l)

RX clock output (O)

RX data(O)

TX state(O)

RX state(O)

TX FIFO almost empty(O)

RX FIFO almost full(O)

SFD detected(O)

CD(0O)

Valid preamble detected(O)
Invalid SFD detected(O)

Invalid preamble detected(O)

chip clock output, configed by clkcfg (O)
External Interrupt, falling edge(l)
External Interrupt, rising edge(l)
External Interrupt, state change (1)
Analog Output (O)

TX data(O)

VSS

VDD

1110: reserved(O)

reserved(l)

GPIO1_DS

R/W

gpio1 BXzf fE k£ AL

KR S]

R

GPIO1_IE

R/W

gpio A f#

AR

IEH AR

fil i

AERE

GPIO1_PE

R/W

b
Y
b
B

A
gpiol EHi{#f

fintnA

A Efi

GPIO1_FUN

4:0

R/W

gpio1 ThEEIEFEAL

00000: POR(O)
00001:
00010:
00011:

00100:

TX clock output (O)

RX clock output (O)

Wake-Up Timer :1 when WUT has expired (O)

Direct Mode TX data input (I)

V1.3
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a

HW3000 %4 /1

00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100;

11111:

<10101~10111>:
<11000~11011>:
11100~11110:

RX data(O)

TX state(O)

RX state(O)

TX FIFO almost empty(O)

RX FIFO almost full(O)

SFD detected(O)

CD(0O)

Valid preamble detected(O)
Invalid SFD detected(O)

Invalid preamble detected(O)

chip clock output, configed by clkcfg (O)
External Interrupt, falling edge(l)
External Interrupt, rising edge(l)
External Interrupt, state change (1)
Analog Output (O)

TX data(O)

VSS

VDD

reserved(O)

reserved(l)

#* 13-31

V1.3
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S

LERR

B3

HW3000 %4 /1

| HRBARK
Hohlk

GPIOCFG1

Ox1E

EAE

OxCFDF

B A4 FK

AL ]

1 0

GPIO2_DS

gpio2 BXzf E k£ AL

PN R ez

R

GPIO2_IE

gpio2 fii NAH &g

fife AMERE

GPIO2_PE

gpio2 L Hi{fiRE

fintnA A Efi

GPIO2_FUN

12:8

R/W

gpio2 ThREIEFEAL

00000:
00001:
00010:
00011:
00100:
00101:
00110:

00111:

01000:
01001:
01010:
01011:
01100:
01101:

01110:
01111:

10000:
10001:
10010:
10011:
10100;
<10101~10111>:
<11000~11011>:
11100~11110:

11111:

POR(O)

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

Direct Mode TX data input (I)

RX clock output (O)

RX data(O)

TX state(O)

RX state(O)

TX FIFO almost empty(O)

RX FIFO almost full(O)

SFD detected(O)

CD(0)

Valid preamble detected(O)
Invalid SFD detected(O)

Invalid preamble detected(O)

chip clock output, configed by clkcfg (O)
External Interrupt, falling edge(l)
External Interrupt, rising edge(l)
External Interrupt, state change (1)
Analog Output (O)

TX data(O)

VSS

VDD

reserved(O)

reserved(l)

GPIO3_DS

R/W

gpio3 UKz fiE FJ ik FE AL

KHLIRE]

IR
B

GPIO3_IE

R/W

gpio3 fir NG

filfE A fiE

GPIO3_PE

R/W

gpio3 LHiffifE

oA A

GPIO3_FUN

4:0

R/W

AL

an>
o

gpio3 1]

00000:
00001:
00010:
00011:
00100:
00101:
00110:

POR(O)

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

Direct Mode TX data input (I)

RX clock output (O)

RX data(O)

TX state(O)

V1.3
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HW3000 #¥i Tt

&
-«
a
)
P>

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 (I)
10011:  Analog Output (O)

10100: TX data(O)

<10101~10111>: VSS

<11000~11011>: VDD

11100~11110: reserved(O)

11111:  reserved(l)

#* 13-32 GPIOCFG1 Zf7-#% it B

| EERAWR WDTCFGO
H b Ox1F
SR 0x0010
4 fr | 5 LW 1 | 0
WDT WTM | 15:0 | RW Wake-up Timer -
- wtm value

#* 13-33 WDTCFGO #F ff#% .

| EERAR WDTCFG1
Hoht 0x20
SR 0x0081
L5 fr | %5 fr i 1 | 0
- 15:8 - - -
WDT_EN 7 | rRW WDT fifigfs 5 e | At
- 6:4 - - -
WDT_WTR 3.0 | RW Wake-up Timer ]
wir value

#* 13-34 WDTCFG1 aif7#+ Ui B
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Eastsoft | essemi HW3000 4 T4
| HRBARK WDTWDV
HiL b 0x21
BAE -
B4 K fr | 5 A 1 | 0
Wake-up Timer -
WDT_WDV | 15:0| R
- LR BUE
% 13-35 WDTWDV %47 2 4t 1]
| HRBARK AGCGAIN
HiL b 0x22
BAE -
B4 K fr | 5 i 1 | 0
LAGC_GAIN | 158 | R AGC 1 25 4% -
- 7:0 - - -
% 13-36  AGCGAIN 2% {7881
TFHRBIR RSSI
Hohl: 0x23
BAE -
i 4475 fr | w5 ALl 1 | 0
RSSI2 15:8 | R SEif RSSIH — MR
RSSI1 7:0 R | E— "M AXddEar RSSIH T REHIAMD IR
%% 13-37 RSSI #7830
AR PREACFG
HiLhi 0x24
SAE 0x0208
i 4 fr | %5 ALl 1 | 0
- 15111 | - - -
‘ KT B INV_PRENUM * 8 bits
& M TC RT3 K -
INV_PRENUM | 10:8 | RW b g;fffg’g CR LRI S Ry
b RaE INV_PRENUM * 8+PRENUM * 4 bits)
F KBy PRENUM * 4 bits
“ :r\n i B K
PRENUM | 7:0 | RW RN 5 1 St bits KRR 1 BRI
WHE Lo
TR,
% 13-38 PREACFG % {£431i 4]
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Eastsoft.  essemi HW3000 ¥ -
| IR MODEMCTRL
Hoht 0x25
5 Rl 0x1201
oz 44 or | 85 fir i} 1 | 0
i 15 | - i .

CFG XTCS | 14 | RW SN R 20MHz fidi 26MHz it
BT_MODE | 13 | RW BT 2K & 1 0.5
GFSK_MODE | 12 | RW | GFSK BUfEfE(E S fife R Af

_ IR T=LP_TIMER * 16Tsymb
LP_TIMER | 11:8 | RW et
- 73 | RIW - -
> | rRw 1&5%*%3‘§j&1§%ﬁ fiigE At fE
LP_ENABLE fhe (5
B s ke L
HOP_SE
OP_SEL 1 T | RWH s prwom g
AFC_EN 0 | RW | AFC UjRefdfef5S fiigE AR
% 13-39 MODEMCTRL %4722
| HHERLAK IFSET
ot 0x26
SR 0x2CCD
4 fr | 5 i 1 | 0

F(AN1045_ M F%Eic. HW3000 T &3

MIXFW 15:0 | RW BB 7 §
PR ) A B B T

#* 13-40 |FSET ZFf7#% i B

| HRBARK CDTH
otk 0x27
=E0KIE 0x8281
4 fr | 5 i 1 | 0
CD_TH1 |[158] RW BB AR ELURGE L 12.5 25 AH S
CD_TH2 7:0 | RIW SRR A N A

#* 13-41 CDTH Zifr#s it B
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HW3000 4z F-/iit
| HRBARK CHCFGO
Hu bk 0x28
BAH 0x0000
i 44 5 fir oAL: | 0
CHANNEL1 | 15:8 FEES -
CHANNEL2 | 7:0 MAGTES 1 -
#* 13-42 CHCFGO 774723 i B
| HRBARK CHCFG1
H bk 0x29
BAH 0x0000
fredx | B iz 53 | 0
CHANNEL3 | 15:8 MAEIES 2 -
CHANNEL4 | 7:0 MAEIES 3 -
#* 13-43 CHCFG1 Zif7 23 Ui B
| HRBARK CHCFG2
H bk 0x2A
SAH 0x0000
frgmr | fr iz it | 0
CHANNELS5 | 15:8 MEIES 4 -
CHANNELG6 | 7:0 MAEIES 5 -
* 13-44 CHCFG2 {7 a3t B
| HRBARK CHCFG3
H bk 0x2B
SAME 0x0000
B | iz it | 0
CHANNEL7 | 15:8 MAEIES 6 -
CHANNELS | 7:0 MEIES 7 -
#* 13-45 CHCFG3 {7 a3t B
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Eastsoft | essemi HW3000 it -t
| FEBRAK DEVIATION
ik 0x2C
20N e 0x003F
4% TS iz 15 1 | 0
- 15:10 | RIW - -
DEVIATION | 9:0 | RW WA T B BARVEN 7.2.2 =TT

% 13-46 DEVIATION %1745 1t B

TFHREIR HOPCFG
Hihl 0x2D
BAH 0x1566
4 fr | 35 LW 1 | 0
BhATAST I SFD B[] 47 i) T=SFD_TIMER * 32Tsymb

CRE R preamble 5, &
TEBLE B (8] 9 TG A 2L SFD,
HAERE T — M)

SFD_TIMER | 15:8 | R/W

HOP_TIMER 74 | RIW Bk A A 4 o T=HOP_TIMER * 16 Tsymb
HOP_NUM 31 | RW HfEESE {ZiEX=HOP_NUM+1
HOP_ENABLE | 0 | RW | Bsiislicshfeftas (s i hk | AR

#* 13-47 HOPCFG i {745 1t B4

| HEBRLWK FILTERBAND
Hi: Ox2E
HAME 0x004A
44 FK | s R334 1 | 0
- 15:7 - - -
FILTER2_BAND | 6:0 | RW | ity 4 95 W FUAVENL 7.2.4 3

#* 13-48 FILTERBAND #1745 1) i
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Eastsoft. | essemi 3000 BEF
FHEHBLK FREQCFGO
Hiy Ox2F
=EOKEN 0x325C
DEL fr | 35 AL 1 |0
- 15 - - -
00:100kHz
01: 200kHz
CH_SPACE 14:13 | RIW 25 ]
- e 10: 400kHz
11: 800kHz
RLUG A P B B -
RF FREQ BASE | 12:0 | RW N
- - BE SR ERT, B OE
# 13-49 FREQCFGO 2728 15 1]
FHEHBLK FREQCFG1
Hiy 0x30
S=EOKEN 0x0000
(VB i T2 157 156 BH 1 0
E
fifE T e E AMfifE
BEEERHiA | RF FREQ FRACTION
RF PLL DIRECT 15 | RIW = -
- - A A HE
RF_FREQ_BASE.
- 145 | - - -
B R
RF_FREQ_FRACTION[20:16] | 4:0 | RW | =i i/ NEs BARVER, 7.1.2 25
4% bit20~bit16

#* 13-50 FREQCFG1 Zif7#s it

| FEBRLHK FREQCFG2

ik 0x31

S AE 0x0000

L5 TAES ALl 1 | 0

B A
RF_FREQ_FRACTIONI[15:0] | 15:0 | R/W B RINEG o BARPEN, 7.1.2 By
bit15~bit0
# 13-51 FREQCFG2 %317 23]

V1.3
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Eastsoft. | essemi HW3000 %42 T
| FHBRLW SYMRATEO
Hodk 0x32
VAL 0x0051
4 fr | s 8 B 1 | 0
- 1510 | - - -
SYMBOL_RATE[17:8] 9:0 | RW | H¥iili & B /7 HAKVEN 7.2.1 =5

#* 13-52 SYMRATEO %1745 1t B

| FEEBLHK SYMRATE1
Hodk 0x33
VAL 0x00EC
L4475 fr | %5 (ALl 1 | 0
- 15:8 - - -
SYMBOL_RATE[7:0] 7:0 | RIW | Bl B /79 HAKVEN 7.2.1 =AY

V1.3

#* 13-53 SYMRATE1 %745 1t B
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Eastsoft.

EBFERERMBFHERLD HW3000 ﬁjﬁ?ﬂﬂ‘
HFRBLR RFCFG
Hiy ik 0x35
I=EA[:) 0x3332
DR fr | 5 o 8 B 1 | 0
- 15 - - -
o L 2% =N W L W FH 3
PLL_TRXLB_SEL | 14:13 | RAW vc\o i H AT mjju <<AN104L£L3:+FJﬁH‘?1E_HW3OOO N
A BT 3.3 mATAHIUL
= A VCO High freq VCO Low freq VCO
VCO HB_SEL 12 | RIW A
- - R AL
- 11 - - -
000: BW50K
PLL LPFR 108 | RAW PLL wﬁfm 001: BW75K
- G HILDA 011: BW100K
111: BW150K
0001: 12.5uA
MR | 0010: 25uA
PLL_CPI 7:4 | RW P 0100: 50uA
1000: 100uA
0011: 37.5uA
TX/RX KA 1E R
TRXBUF_CUR 3 R/W | BUFFER Hiji
AL
TX/RX low load high load
BUFFER 1%},
TRXBUF_LOAD 2 R/W
- UK B A 45 )
i
TX/RX 445i%% | 00: 6uA
1 BUFFER ¥ | 01: 8uA
PLL_TRXBUFI 1:0 | RIW
- R E 10: 10uA CERIL)
11: 12uA
#* 13-54 RFCFG 294758201
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Eastsoft. | essemi HW3000 % F-fi
| FEBLHK CHIPSTA1
Hiu ki 0x36
BAME -
1 475 fr | 85 DAL 1 | 0
SLEEP: 0Ox0777
IDLE: 0x0077
TX: 0x008A
CHIPSTA1 15:0 | RIW | S IRETRRZ 74 | (EREKRI% 150us J5)
RX: 0x000D
(eI 150us J5)
Others: FHIIRA
% 13-55 CHIPSTA1 Z47 451
| FEEBLHK XOSCCAL
ot 0x37
SAE 0x0080
R 445K PES 35 1 | 0
- 15:8 - - -
XOSC_CAL 7.0 | R\W miRIHEZ 728 | OXFF: min freq
0x00: max freq
* 13-56 XOSC ZF{7#% i i
TFAERATR RCCFGO
Huhk 0x38
=XDXIE] 0x18C3
1 44 Fx iz w5 (AL 1 0
RCCODE_SEL | 15 R/W RC i HERC B E A E H 3 ifE
b= DA
- 14 - - i
WDT IBIAS 13:12 | RW | 32KHz #Ry#s &6 | Ox11: m.ax
0x00: min
WDT_CAL | 11:0 | RW RC B HERCE [ | OXFFF: max freq
0x000: min freq

V1.3

#* 13-57 RCCFGO 7 {7+ it i
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mi
LERREBRALTFARLT

Ea StSOft HW3000 %1 F i

H ik 0x39
SR )
4 Fx | s AT 1 | 0

KHETERE B

HE R AERL A N E] B2 30s
CAL_DONE 15 R REHETE R bR B AL Faa N — R HERT B 3050’
S SSURSw oRli s W N =1
RCCAL_EN H#hi&'0

- 1412 | - - -
RCCODE | 11:0 | R E ke RC -
A i)

#* 13-58 RCSTA Z {7 it B

TR LR RCCFG1

Hir ik 0x3A
HAE 0x002A
5 TES frisi 1 | o
- 15:8 - - -
RCCAL_STEN | _ | _ | IEsERaERLAIERE G i i ANfi i

(R 308 HEAT— U HE)
RC TEBMACEE T 3'b000: 0 4~ reclk J
RCST _DLY 6:4 | RW | FRRHEFRESERMBIE | e

3b111: 7 4 reclk J& 1
3'b000: 2142 il 7 (K 5 475
3'b001: ZHfz il F (K 4 475
3'b010: ZHEfz il 7 (K 3 475
RCCAL_ACC | 3:1 | RIW | SR 74 3 e 5% 3'b011: ZHEHE 7RI 2 £
3'b100: ZHEfz il 7 (K 1 47
Ib101: i 5E B 4 il
HoAth: {8,
RCCALEN | 0 | W RC R fifEf e | adRE

#* 13-59 RCCFG1 Zifrasiii
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Ea StSOft® HW3000 %1 F i

TR LK HOPSPACEO

otk 0x3C
HAE 0x0000
DEL fr | %5 AL 1 | 0
B AT A [ g 1 HOP_SPACE[19:0]=round((fh*

BAFHRO kireg/fosC)*2120), HH1 th N7 Z K1
HOP_SPACE[19:16] | 3.0 | RW | (RF_PLL_DIRECT | 33N, Knoq HUME VE I 4CHE Tt
= TR0 71.3 /v, fosc NdndRAnZ, BRINK
& fh 2y 200kHz, fosc & 26MHz

#* 13-60 HOPSPACEOQ 2 {74215 81

TR LR HOPSPACE1

Hudl: 0x3D
HAE 0x7E08
L4 T | 5 A7 158 B 1 | 0
BesmsE kg% E | HOP_SPACE[19:0] =
A4 1 round((fh* kyeq /fosC)*2/20),
(RF_PLL_DIRECT =1" | JHp fh 75 2 A F 4 %6 )
HOP_SPACE[15:0] | 15:0 | R/W 20 B s Kereq HUAEL 1 0 £5 3 -1t
7.1.3 14, fosc NEHIRAIER,
2RINIK B fh iy 200kHz, fosc
N 26MHz

#* 13-61 HOPSPACE1 {7410

TR LR RSSICFG

bk O0x3E
HAE 0x021D
DEL fr | s o 8 B 1 | o
- 15:11 - - -
000: 128us
001: 256us

RSSI2_LEN |10:8 | RW | RSSIfit&nfEKE | 010: 512us
011/100: reserved
Others: 4096us
RSSI2_OFFSET | 7:0 R/W RSSI Kl 2= £ Mz -

#* 13-62 RSSICFG Zif7#5 Ut i
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HW3000 #¥i Tt

HREBELWR HOPCH
Hoh: 0x3F
A -
131 4 Tk fr | s it B 1 | 0
BRI E 24 1T channel -
HOP_CH 58 | R CH A B85 R BRI 4 1
channel FFA7 23 I E, ¥
S E S Y=g ACESR 3
LOCK_CH Bk A 1) channel AT AE A 2]
7:0 R CHTF SRR AR B 4TS 2 R
channel & 1745 % € (H)
# 13-63 HOPCH %7752} B
HREBEBIR PACFG
Hoh: 0x40
A 0x003F
4 fr | s 8 B 1 | o0
PA_VB2 15:12 | RIW | fiti DR G B 74 2 -
PA_VB1 11:8 | RW | Hith R G E 78 1 -
- 7:6 - - -
PA_SET 50 | RIW PA ramp #4575 & ¥ B % HF 0x01~0x3F
#* 13-64 PACFG 172811
HREBEBIR ACKCFG
Hhuhik 0x45
S AE 0x30FF
B4 K fr | #5 A 1 | 0
1512 | RAW KB AL R W H N 3 0x1~0xE
RE_TX_TIMES (FUEF X R B i 245149
T=AUTO_RXACK_TIME*Tsymb
110 | RAW Pl ACK Z5 £t 1) | AR EAE N -
AUTO_RXACK_TIME (Pt %K) | (PREAMBLE (bytes) +SFD
(bytes)) *8 + 25

V1.3

#* 13-65 ACKCFG Zifr-#5 1t HH

79/90

FRBLFT AT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com




Eastsoft. | essemi HW3000 %42 T
| FHRATR FIFOPTR
Hihl 0x4D
SR 0x0000
e fr | w5 7358 9 1 | o
FIFOO_WR_PTR 158 | R FIFO 5154k -
FIFOO_RD_PTR 70 | R FIFO 454t -

#* 13-66 FIFOPTR {745 1t B

FHBREH ~ LENORXADD

Ho ik Ox4E
BAE 0x0003
B4 K FES i 1 | o
- 15:8 - - -
Fi4% FIFO igs 4 8'h0: ML

O EAMEIE byte %t 8'h1:1 /> byte
(LENO_RXMODE="0"%:}i 3 | 8'h2:2 /> bytes
PR N A 20

#* 13-67 LENORXADD 7317 #% i #H

LENO_PKLENADD 7:0 R/W

BIRLK ~ INVSFDTIME

Ho ik Ox4F
HAME 0x0020
i 5 i | s ALl 1 | o
- 15:8 | - -

RIAMATFEALE | B KEAN INVSFD_TIME * 8 bits,

INVSFD_TIME #E K | A 1bits KA 1 N R AT
JE P AR 2145 2% SKE.

SFD, J&#( SFD #lbr | mIfk¥Ed i fs AT 3. SFD K& S
b INVSFDDET_INT | B2050 6 B 1Al A MU B (81 4555 5 18

BHE. GZAAFAE P T 5 B LD

% 13-68 INVSFDTIME 2172215 0

INVSFD_TIME 70 | RIW
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L& xR

SS

m

REBALEFARL T

(]
a

HW3000 #¥i Tt

FHRBLWK SFTRSTO
Hi bt 0x60
T ;
4 fr | s fr st 1 | o
, WAL TR 0 16'h55AA: B I
SFTRSTO | 150\ RW\ kormaetes) | Others: Joadife

#* 13-69 SFTRSTO Zif7#+ it #]

BHEBRLWK SFTRST1
Hi it 0x61
ROAL| -
4 fr | s fr st 1 | o
, AR TR 16'h55AA: Bk 0T
SFTRST1 | 150 | RW ot D Others: FXH:AE

#* 13-70 SFTRST1 Zifr#sii#]

Huhk Ox6F
HAME 0x0000
L4 fr | w5 7358 9 1 | 0
- 15:8 | - - -
KL N Z e B AES FIFO B
fE, &HLL byte NI E NEHIEAT
REGCHECK | 70 | R W98 25 A7 4 SRR B, AR SIS byte, JEE
IR byte.
B A7 5 REGCHECK 27 174%15°07,
# 13-71 REGCHECK 217 28 ]

Huhk 0x70
HAME -
e fr | w5 7358 9 1 | 0
- 15:8 -
FIFODATA | 7:0 | RW | FIFO il % /7o FIFO B2 5 #/ETEN 6.3.3 &5
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P31 SR
sH | &5 | &1 B/ME  mBUME BKME
it R F Y Vdd - 2.0 3.3 3.6 \Y
ARG Temp W - -40 27 85 °C

i
1. BT RS GRAEAE =, RRER IS LA B A .
2. HREINIIE .

% 13-73  TAEZME

5% e P BAME REE BAE A
POWER L s
| b = | 100 R RN
I DEEP | {SIhFEH 7 TR (IR FFar A7 )
AREAIRE | g eep | mpopn), Stembekm 3 uA
H7 LDO T/F{ELRBR, )
PLE | ytse, mer b ) 2 T mA
BRI RX = 10kbps, K 433MHz 10 18 - mA
TX1 +20 dBm K& Th%E - 90 - mA
R BT
X2 +10 dBm KT IhFER - 30 - mA
* 13-74 I
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¥ s A BME  HAME BRKE B
n FSYNTH1 | 20MHz &:4R 235 - 522 | MHz
B FSYNTH2 | 20MHz &4k 700 - 1045 | MHz
(BER<0.1%,10kbps,
RX_1 dev=25kHz,G2FSK, - -114 - dBm
= BT=0.5,Frq=433MHz)
(BER<0.1%,50kbps,
RX 2 dev=25kHz,G2FSK, - -109 - dBm
BT=0.5,Frq=433MHz)
Ve FNERE) PMAX_IN - - >17 - dBm
PR B BW - 10 - 200 kHz
PN V|
(1IP3) IIP3RX - - -20 - dBm
RX BB R 124 85-
UCECH:, RX M RIN-RX 433MHz - 85..55j - Q
PIETEIDN)
RSSI /3 #i% RES-RSSI - - +3 - dB
+1-Ch
RS CEEIhE C/l1-CH - -41 - dB
(BER <0.1%) BRSHEEG T RUE
+2-Ch 3db Ll E, Ak
CISEENET C/I12-CH 10kbps., &% % - -44 - dB
(BER<0.1%) B3 (G2FSK), itk
= +3-Ch 25kHz, FLuEm
e C/13-CH (BT=0.5), i 70k, - A7 - dB
(BER <0.1%) B AIRE 200K, T4
> +4-Ch TESL S5
EISEEUIGH C/14-CH . -50 - dB
(BER <0.1%)
FHZE (1MHz) 1M BLOCK | ZXRSH (55 REE - -55 - dB
3db DL b, fdi
10kbps, R mE
B3 (G2FSK), itk
PHZE (10MHz) 10M BLOCK | 25kHz, Ak - -65 - dB
(BT=0.5), #i%: 70k,
TG (AR 200K, T4
WONEL B AE S
BeARHH ImMREJ i IF=350kHz - -45 - dB
A AT 4R CoREJ - - 9 - dB
* 13-75 Bl (RXO F5tk
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R AHUAIZE FSYNTH1 | 20MHz /5 3F 235 - 522 | MHz
FSYNTH2 | 20MHz %:4# 700 - 1045 | MHz
GFSK %k

DR GFSK - 1 - 100 | kbps
S L P
VAR A 2 Af - -50 - 50 kHz

305@20MHz

T ) 4R 2 K ARES - - - H
LA 396@26MHz z
TR PTX -20 - +20 | dBm
TX RFPA %t

RFPA OUT - - 3 - dBm
Bk -
TX RF %2

\ PRF TEMP | -25°C ~ +85°C - 2 - dB

KBEIREAR L -
TX RF %42

PRF_FREQ | {EAq] 40 B & - 1 - dB
AL, - PRI
R BT T T IR I T O B ) AR 0.5 - 1

poB.TX1 | out=10dBm, ] } 37 | dBm

- Frequencies <1 GHz

A A 1~12.75 GHz

POB-TX2 o ’ - - -37 dBm

Bail v LA AR

P2 HARM | #IH &% ¥t K - - -30 dBm
- & (+17dBm)K 5

P3 HARM | DCHC 8 FIgE e, - - -30 dBm
TiAA:
1. A PR ARAEAE P20, BRI 9 A 1
2. TEHEANIE.

*£ 13-76  RFHL (TXO i
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BH e %M BAME REME RKE A
Wizl | FSYNTH1 | 20MHz &R 235 - 522 MHz
3 }Fﬁ; 3
%fm” | FSYNTH2 | 20MHz sk 700 - 1045 MHz
v [
LISy ERES 2.2@20MHz 4.4@20MHz Hy
TR 2.86@26MHz 5.7@26MHz
BH W% fREF | 20MHz 5% 26MHz - 20/26 - MHz
R o
%% | ERR_FREQ %ﬁﬂa}gm“”ﬁ: - +20 - ppm
. YE
7=
MEHZFE RN
B 5 s
. fREF_LV | Sk, HAfE S il 0.4 - - Vv
LPNGER
fE(Vpp)
A Y XOSC 1T € 5,
S AL} tLOCK | PLL e i 1] ({4 30 60 80 us
(] VCO il #4215 [A] )
F = 10 kHz@20MHz
- -95 - dBc/H
F = 10 kHz@26MHz oz
F = 100 kHz@20MH
00 kHz@20MHz - 98 ; dBc/Hz
o F = 100 kHz@26MHz
AR AL P L (fM)
F = 1 MHz@20MHz
- 118 - dBc/Hz
F = 1 MHz@26MHz
F = 10 MHz@20MHz
- -130 - dBc/H
F = 10 MHz@26MHz oz
i B
1. FTE MRS CRUEA =0, FRaR IO ) A Ui .
2. FHGINIE
R A3TT  INFRE AR
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BH % %A CR/ME RRME Bk B
i FREQ - 31.94 32 32.05 kHz
RAEZRIAE | res FrEQ | mipf : e
i
I TEREZ S5 iR o
TR E FAC_TEMP - - +0.6 - % | °C
TERHEZ Ja 2 fikey
HEZE R R FAC V FAL R AR IS PR AR - +5 - % |V
e
M RC kG4 I A
i, RE ARG
WU T B 1] CAL_TIME | #87E T.1E, itk - 3 - ms
ARG B R aL it
{7
i AT AR % 17 2L
MR ) 41 TIME_START | . o i - ; ; s
i B
1. BT B CRAEAE P20, Rt Ol 0 B U
2. BEHEINIE
% 13-78 {RIIFE RC fis # it
¥ i) % \ B/ME HAEE BRE Hhr
LTS CRY_FRE 20/26 MHz
R RnE, A
B
e TR, nlesz
R ERR_FREQ A - +20 - ppm
RF S A5 18 =
V) /iy B
ESR ESR - - - 100 Q
TFU6 it el T_START - - 300 - us
Wi

1. A RS DRAEZE IS, R RIS 00 53 A7 Ui B o
2. BRI,

® 379 AR BAIRG SR
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By %2 RiEMBRE
ACK Acknowledgement
ART Auto Re-Transmit
PTX Primary TX
PRX Primary RX
TX 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
* 13-80 AEfERE
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Fifs%3 S A PR A

[N S SO SV
1oF 100aF 1001:1?133;:1? i
.|\}—c{s _
: B Jn T ep |®
Oy B e B @ 3 -
: SMA_SMD lsl‘l’f]réj%m J%Cu :JECB C.l.i ’ %IF E’ % ;IZO VCC 3.3V
' 150pF c17 ICDIC”;F
E: : : —E—F ljsp}: :
Low Pass Filter s - .
—T—czo GPIO! 1 - ’
1 - e
Matching Network GPIO. {%‘?“F
o7 L "” = “"
13-1  HW3000 Direct Tie #4484 37 F Ji7 24 ]
FIBULRCTTaA SO R 13-81 Fim.
g
L2,L3 | C11,C13 | C12 L4 Cc10 LS L6 C17 C20 L1
kS
315MHz | 22nH 12pF 22pF | 27nH | 6.8pF | 47nH | 27nH | 3.3pF | 6.8pF | 120nH
433MHz | 18nH 6.8pF | 12pF | 22nH | 6.8pF | 33nH | 27nH | 5.6pF | 6.8pF | 47nH
779MHz | 6.8nH | 6.8pF | 12pF | 6.8nH | 6.8pF | 22nH | 10nH | 3.3pF | 2.7pF | 47nH
868MHz | 5.6nH | 6.8pF | 12pF | 6.8nH | 5.6pF | 10nH | 8.2nH | 2.7pF | 5.6pF | 47nH
915MHz | 4.7nH | 6.8pF | 12pF | 6.8nH | 5.6pF | 8.2nH | 8.2nH | 2.7pF | 5.6pF | 47nH
* 13-81 AFPE TSI BOM
TE: L4 BHUE, =N PCB A RAT ke, HiptEER KB, WTUMRME S OLAIR, HERR (0 L4 I BE SR W
¥
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ﬁ$ﬁ% L4 L4*
315MHz | 27nH 22nH
433MHz | 22nH 18nH
779MHz | 6.8nH | 5.6nH
868MHz | 6.8nH | 5.6nH
915MHz | 6.8nH | 5.6nH
* 13-82 A[EHIET L4 HI0A{E

—RIEOL T, AT AU B BRI LA R, BRI L4 BUE (4

F)o FXF R

B — 5 BA Ry, WUE Y L4* (531D RTAFEAGRK PCB #it, IS i —

— (AN1014_R % id_HW3000 Hardware Reference Design).
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%4 HEER
E e
N1G N20 {
UuJduyu U_j'
g = g NI
. = > 1= ‘ =
D) -
N1 D C
ARARANANA
b N6
Top View Bottom View
I g I B e *
= —
1
Side View

13-2 QFN20 4x4 HHFREE

Dimensions Dimensions

Symbol In Millimeters In Inches
Min. Max. Min. Max.
A | 0.700/0.800 | 0.800/0.900 | 0.028/0.031 | 0.031/0.035
A1 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 | 0012
e 0.500TYP. 0.020TYP.
| 0350 | 0450 0014 | 0018

# 13-83 QFN20 4x4 #HIER~F
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