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FEMRE R BR TARIHAE Ry LDO Wl TATAL, P Bt ok i, A A a RS ORI i 'S
(fH FIFO ANAT#AE, s S AT, B SR IIFEL) N 1.5UA.

W E (4% PD_CTRL (Z17#% MISCO [t Bitl5) 4 Al LAk A POWER DOWN fizt, i
BEE NRIE Hf POWER DOWN #550 (51 0 CE AR FF A s H ). ot A ) POWER DOWN
PR HE IDLE #5385 35 TR B3k H 3k N SLEEP £,

2.2 SLEEP#R=

FE AR MRS RE S LDO Wil dh AR s TAE, (H 2 SRR s I phas AL RE, BN
PR B, FAEROIRSIRAE IS (H FIFO Arf#4E, Tk SA 01D, i1
12MHz SRS gt 5 AR T FEZ) y 15UA.

M AR ESR G DBUS_TXEN (% {74y TRCTL 1 Bit8) /DBUS_RXEN (Zifi#s
TRCTL 1) Bit7) W, H3JM IDLE Bt N SLEEP #:0, 44 W & il =K I I i
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FEMAE R BT LDO M TAEAEIEH R, fidRas LA, SR s g asfige,
WAL LS RGN B, (HiE PLL HERFIKOR 28 AR TR, A 12MHz Sk asiny, &R
FAKIIHE/NT 2mA.

SR B SERYE ABI N TXIRX B IDLE FixXo

2.4 TXHEA

Ml e DBUS_TXEN 3 H k1% FIFO 4 THBCRE)G, SR EEAN TX B, 78 RiE5E K
ZJa, G HEN IDLE i, ¢ DBUS_TXEN J&, #5/#EA SLEEP £,

2.5 RX#HA

Hffifigts i DBUS_RXEN Jf H¥l FIFO &b THMCRS G, SN RX . 45 FIFO 24
i PR AN R B AFI, 5 )7 EN IDLE #585X, ¢ DBUS_RXEN J&, )71\ SLEEP
B

FIFO 4t T HRCIRATE FIFO i E 27 472% FIFOOCTRL/FIFO1CTRL 1 f PIPE (PRX_FIFOn_PIPE), 54¥(
WeHUWIY PIPE HuliEVCEE H PRX_FIFOn_OCPY = ‘1’
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3.1 PTXRIEFFEMILH
Preamble PIPE Address | Trailer | Package Control PAYLOAD CRC16/8§
PID NOACK

K 3-1 PTX KiEEEmigs#s =K
€ Preamble

Y FF 2,4,6...16bytes, K JF [ i 7 47 4% PREAMBLE_LEN (PKTCTRL 75 17 %% 1)
Bit15-Bit13) il .

4 PIPE Address(Syncword)

Y FF 16/32/48bits, K ] il i % A7 2% SYNCWORD_LEN (PKTCTRL #F 47 %% I¥)
Bit12-Bit1l) Fi'E . S Fr 4 ¥ diiEiE, PIPE Address n]if i 27 17 #8 Ox40~0x47 fil &' .

& Trailer
Y HF 4~18bits, KJEr[iliik TRAILER_LEN (PKTCTRL %47 #% 1 Bit10-Bit8) Ml .
¢ PID
PID KJEK 2bits, KIkW flify 534
PTX R A& —UOH il £ PID K A3 n‘a.
PRX &% 24 FT W ¥ PIPE Huhit, &4 PID 5 CRC i 24 w0 4 it ol 3 A4 4,
(EfASWETD.
PTX # BAGHM, 76 N —IRE BT LN PID ANZ .
4 NOACK

AR T2 ACK THEEAFEER), PTX 440 PRX MEiIE T ACK HEFIfs . Ay bl
ilid PTX_FIFOn_NOACK (FIFONCTRL {7441 Bitd) AT #E .

¢ PAYLOAD
PR 7 XN, A4 FIFO #5 K HF 63bytes [ PAYLOAD, FIFO HI%—4 byte
3 PAYLOAD K- J .,
BRAEBE IR PRI, PAYLOAD [P i =4 MCU i85 v e »

¢ CRC

ek das 720 R, S FF CRC16 5 CRC8 W=, mliliid CRC_SEL (MISC1 %
A9 Bitld) M.

CRC16 B2 I Jy: xA16+xM12+x/5+1
CRC8 A Z IAN + xN8+x"2+x+1
RAFBE A7 R A SRR CRC T RE .
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3.2 PRXA&IZACKIWi 451y
PRX K% ACK &7 =2 B an R Pios:

Preamble PIPE Address | Trailer | PAYLOAD CRC16/8

3-1 PRX Ki% ACK %k~ Kl
# ACK 7 ACK PAYLOAD IhfieAAdifie, W PRX Hi%[5] Preamble 5 PIPE Address P45 .

¥ ACK iff ACK PAYLOAD Ihfigflifie, W] PRX i%[1| Preamble. PIPE Address. Trailer.
PAYLOAD 5 CRC.

Preamble. PIPE Address. Trailer. PAYLOAD 45 CRC it & 70 3.1 % PTX K iEHIR
&5 #4) N IR
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4.1

Bam  EHERRHIR

HW2000 =¢ % il £ 4% i % 8 5 5 8O0 55 2% % 60 @ 5 7 o0, o dl ok % 7 4%
PACK_LENGTH_EN (MISC1 /724 Bitl2) HHTHCE . TEAWCR S Sl S % (N
FH%C_HW2000_ User Guide) ¥i e & & 15 1M 4% .

T - R 2 ) T oK

4.2

M E PACK_LENGTH_EN J1'if, o8 F b Fad 4k i 4 il il s A o

HALA SRR FIFO, R4 FIFO £ K3 FF 63bytes PAYLOAD, JfHA PAYLOAD [#]
Hahiliff CRC ¥ IhhE. 4 ACK Thfit, ACK e 757 ACK PAYLOAD Ififig il fic .

T E B s ) 5 U T FIFO [958 — byte {UR % 4% FIFO (1) PAYLOAD [ K B (75 KT
0), PRX nJ{k#a A7 iulic it PAYLOAD [1#) FIFO "1 1125 —™ byte {Efiff & JiT 77 152 HL PAYLOAD 1)
K

BAF R )7 5

V1.3

M E PACK_LENGTH_EN 4Ol 25 F b1 Bl 47 ) 4 A 2
AR H SZFE FIFOO — %% FIFO, ANSZ#F ACK 51} CRC K T fit

AR A A QIS T 75 R B K PAYLOAD K (>63 bytes)ff13 4, 48 MCU 5 F ik
P FIFO 122 5 - iibn & A B R e

JEAALE FW_HW_TERM_EN #4647 (MISCL ZF /72511 Bitll), wJPLEEAE M PTX 5511
RIE A

FW_HW_TERM_EN = ‘1'i}, FIFOO [ 5 FrEHAH R PR AL B sl 15k 26 2o

FW_HW_TERM_EN =0}, PTX fE¥fki% FIFOO WHIEHE, mEdE MCU 5 kM
DBUS_TXEN K il I 45 11 A s, 1% 07 ] J7 (8 FH -0 PTX 8 R AT PR g
E{FE S
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#5%  ZPIPEBHIEE
HW2000 2 4F 4 AN dE PIPE 2453818, B PIPEO~PIPE3, #i PIPE %4 & A M4 B ihk,

RN PIPEO/PIPEL fiifig. % PIPE HubkC & 1F WL 27 /7 2% Ox40~0x47 ik . % PIPE ffifig, ACK
Uie5 ACK i PAYLOAD LJREAERETE N PIPECTRL 27 f7-#sfifiid

DI A PIPEOQ 2481 E @ H 9], PIPECTRL 75 7AiM & 4 -
& AR ACK ZfiE
PO_EN=‘1; PO_ACK_EN='0"; PO_ACKPAYLOAD EN =0’
& g ACK Aniii PAYLOAD JjfiE
PO_EN=‘1"; PO_ACK_EN =‘1"; PO_ACKPAYLOAD_EN =‘0’.
& iR ACK ilf PAYLOAD Ijjfig

PO_EN =‘1"; PO_ACK_EN =‘1"; PO_ACKPAYLOAD_EN =‘1’,

PRX f] 3 ¥r 5 4 NASE PIPE Hihiki PTX G# . A PRX fElnl& ACK £ IEHIN PTX,
PRX ZEW B EARM 2 JG A T PIPE Huhl 378715 ACK B FI/E PIPE % i% il .

K 5-1 fish 4 #% PIPE SR 2K, 4 # PIPE #4571 PIPE Hisik. PRX RJ 4 I 3EAT
ANE] PIPE (ARG, (HAE % PIPE SERNCR A 58 2 1/, PRX AN 5 55— PIPE i
HER PTXGE . M2 PTX 5 1 % PRX RN, W& % PTX ) AUTO_RX_ACK_TIME 7F
1723 (MISC2 % 474511 Bit7-Bit0) ] LA 25 254 PIPE ZIAI[H 4k

%
o
V&A
0 6\6
q’/é

PIPEO ADDR: Oxe7e7e7e7e7e7
PIPE1 ADDR: Oxc2c2c2c2c2c2
PIPE2 ADDR: Oxc2c2c2c2c258
PIPE3 ADDR: Oxc2c2c2c2c2a7

K 5-1 4% PIPE il &l
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Fo6E B3 NACKS B3 EALART

6.1 ACKA#ACK PAYLOAD

& Y PTX L5 PRX AR RE {75 PIPE 1) ACK JjfE )5 (PIPECTRL #4745 111 Pn_EN
= ‘1I'JFH Pn_ACK_EN = ‘1), PRX {4t CRC 5eUa 1 RX X A 31714 )y TX #5
A RIE ACK I, PTX 72K % CRC 58 )i 1 TX #X B 2 U)o RX B 5 Fr it ACK
i, PTX 7E#2U ACK 528 PRX fE R 1% ACK SERUG B ALHIN ) FIFO HhibibriGAr (7
WK 7-3),

& PTX W4 AUTO_RX_ACK_TIME I [A] A %A i Dh#i 2] PRX Kik[H) ACK 55,
PTX ¥ Bz &AL b Wi, nEAL BRI %€ 8 RE_TX_TIMES (MISCO %F
7341 Bitll-Bit8 ), INT ZF A7 28 ) INTn HFIibs &AL FIFO K% 48 7 A
PTX_FIFOn_FAIL (FIFONCTRL Zif7#:lf) Bitl5) ¢ [AII & 1HR/R K IE R G LK

7-4 2 7-6),
¢  PRX{EHM CRC 58 pun 47 I CRC R el AT RX BMAEAT H S HI e LK
7-7).

7E ACK L REAE e, i e B PTX_FIFON_NOACK #5547 1] #5401 PRX 41 & £ Wi e 7 H 3 ACK.

6.2 ACK7ACK PAYLOAD

& 4 PTX 5 PRX [FIFREAE AT PIPE [ ACK 4 ACK PAYLOAD Zhfig)i (Pn_EN =
‘1’, Pn_ACK_EN =‘1'Jf H. Pn_ACKPAYLOAD_EN ='1"), PRX 7£&i% ACK [#id &
H 3 Ml A2 4151 ACK FIFO HELH ACK PAYLOAD #E47 & #%. ACK FIFO {5/~
byte ft& ACK PAYLOAD IS, THEEH T AT 0. PTX fE# i3] ACK PAYLOAD J&
P BN 2 41 ACK FIFO fr, JEEL % ACK FIFO AHRLRZAIRRAL (INT
21T ACKINTN.FIFOn_ACK_POS 1 ACKINTn_W_ACKPAY, ACKFIFONCTRL
FAEE ) PTX_ACKFIFONn_PIPE). ACK FIFO [J#AE LS DATA FIFO )i itk
A—E,

& 7 PRX il 41E ACK FIFO, fEA1% ACK #5205 & 1% ACK PAYLOAD
5 CRC 377, PTX 7EH:00 ACK Ml 23 K I 24 %24 0 1) ACK PAYLOAD Tfij [ 2/) 2.1
et CRC ¥R

&  PTX £ IS ACK PAYLOAD A CRC i, ¥ i1 RX Bl A TX BT &
Ko WNEALYEGE BEE B RE_TX_TIMES, PTX_FIFOn_FAIL 8 145/R K%k
g8

e R SE ACK FIFO $i ACK FIFO it & 77 17 4 ACKFIFOOCTRL/ACKFIFO1CTRL H1Jif3H PIPE
(PRX_ACKFIFON_PIPE), 5 4piclitmift) PIPE Huhl-PiHd H. PRX_ACKFIFOn_OCPY =‘1’,
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BTE B Skl
71 FIFO

HW2000 s £F 2 DATA FIFO(%}2 64bytes) 5 M2 ACK FIFO(%R:Z 32bytes). DATA FIFO
FHT A 80U [ PAYLOAD %icde , Hoij7 ) Hiuhik >4 0x32 15 0x33, ACK FIFO H T 1250 & 1) ACK
PAYLOAD #i#, Jujin)bil 2y 0x34 5 0x35.

r——————"—"———- 7
| TXFIFO |
i |
! |
TX DATA : DATA

<—
|
|
|
|

TX FIFO Controller <control

SPI
Control
RX FIFO Controller - Interface
T T Tt 1
| RXFIFO |
Y | |
FIFOO/ | Y
—_— ‘
RX DATA ™ ACKFIFO0O > | DATA
! FIFO1/ : >
—l —_—

l ACKFIFO1 |!

K 7-1 FIFO #=iflrZ K

KT PTX, £F 1% PAYLOAD fij v LU i SPI [n) DATA FIFO P35 $idis , 78 KX F2 H DATA
FIFO UL RRAS T N R AL, £F RIZ I FE P24 1 SPI % 0152 DATA FIFO #:4F;

W PRX, 7EH:U PAYLOAD i #id DATA FIFO [HE ABURA: T PRSP, e i
#% |- SPI #2115 DATA FIFO #1E.

KU, #1ffE ACK i PAYLOAD BifiE, XIT PRX, £F ACK PAYLOAD Ki%hin] LAl SPI
] ACK FIFO WIEE i, fER1EIFET ACK FIFO Mz B FRAZ T- IR AL, fERIET
T2k 1| SPI 4% 113 ACK FIFO #:4F;

AT PTX, 7EHC ACK PAYLOAD 32t ACK FIFO 5 AMRAS T R HL, ESLid e
Hi2% 1 SPI % 15 ACK FIFO 4%
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7.2 i

7.2 BEAREERRYE I

& ACK IMFEE+ it
7 ACK ARSI T, PTX 76 RIE 58 G BRATIN [ &% FIFO HIibs &AL INTn, [H
FE PRX E B0 ¢ il B AH B 4 FIFO R brbr i i Canl&l 7-2 fTzs).

Tx finish Tx finish
IRQ: INTO(PID=0) IRQ: INT1(PID=1)
PTX

TX:PID=0(f:FIFO0) TX:PID=1(f:FIFO1)

PRX

Package received Package received
IRQ:INTO(PID=0) IRQ:INT1(PID=1)

K 7-2 ACK AMERESS I Wi i

& ACK {fife A~ ACK PAYLOAD T

7E ACK i REAH? ACK PAYLOAD 1, #F PTX k%K H FIFOn ) PAYLOAD, f{r#%
W ACK B, KNI bR AL INTN B E L,

# PRX 1E IS ¥ PAYLOAD A FIFON, PRX {EiR 0] ACK 52 i Ji i W [ o i b
HATINTR B E LY. (R 7-3 Fis).

Ack received
IRQ: INTO(PID=0)

PTX

TX:PID=0(f:FIFO0)

PRX
ACK:PIDO

|

ACK transmitted
IRQ:INTO(PID=0)

7-3  ACK ffifig AN ACK PAYLOAD H ki i [
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HW2000 i Tt

7-4 22 7-6 o ok m] R IO AS IR , PTX 7 hik 58 G VI A Bl ACKOIRZS
TAEZEFE ACK INFAJ Yy (AUTO_RX_ACK_TIME) #AWEIH % ACK (55, B k#H A

ZhEAL.

PRX AR 5 2 AU PID, Wi PID 5 CRC S|l A AL, R L4 A,

AT CURE ACKD.

Ack received
IRQ:INTO(PID=0)

PTX : :
TX:PID=0(F:FIFO0) - ; TX:PID=0(f:FIFO0)

'1 auto_rx_ack_time[7:0]

PRX
ACK:PIDO
ACK transmitted
IRQ:INTO(PID=0)
7-4  PTX HBNEALEN 1 H R e
Ack received
IRQ:INTO(PID=0)
PTX |
TX:PID=0(f:FIFO0) - | TX:PID=0(f:FIFO0)
auto_rx_ack_time[7:0] 1
PRX
ACK:PIDO ACK:PIDO
\ \
i PID=0 PID&CRC unchanged
ACK transmitted Package detected as copy of
IRQ:INTO(PID=0) the previous
7-5 PTX HBNEALRDL 2 iR K
V1.3 22/54
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PTX_FIFOO_FAIL = 1
IRQ:FIFO0_INT(PID=0)

PTX | |
TX:PID=0(f:FIFO0) - ! | TX:PID=0(f:FIFO0) ! ! | TX:PID=0(£:FIFO0)
auto_rx_ack_time[7:0] i f( i
PRX
ACK:PIDO ACK:PIDO ACK:PIDO

| |
ACK transmitted I'ZIDE“’PLD&C Rd(’ uncha\"g:&l PID’*O PID&CRC unchanged
IRQ:INTO(PID=0) ackage detected as copy of Package_detected as copy of
the previous the previous

K 7-6 PTX Hah AL 3 PR S - (A, FRIKECN 2)

1 B EAREIEE RE_TX_TIMES K T1,

vE2: 3 PTX 7 RE_TX_TIMES RE A K E]) ACK, PTX ZEE A INTn BRI PTX_FIFONn_FAIL ¥E 1,
3: 47 PTX BAGEEI, (ERIE T Wil PID # E— R IRFEAE,

TE 4. EISFEIhAE A ACK SRR L R A %K.

Ack received
IRQ:INTO(PID=0)

PTX

TX:PID=0(f:FIFO0) - TX:PID=0(f:FIFO0)

auto_rx_ack_time[7:0]

PRX

ACK:PIDO

ACK transmitted
IRQ:INTO(PID=0)

Package CRC error
Re-rx

Kl 7-7  PRX AghmEYcH WionE K
Kl 7-7 oy PRX ASIEREIEGL, PRX FERMEIEHE 2 AR CRC A 1 AR [H]
ACK Tl a AW, HRWBIERR Itk E ACK ZfEE P Witsdk. PTX &
AUTO_RX_ACK_TIME I [a] N ok 2 ACK K H B HAL .

& ACK {#ige# ACK PAYLOAD iy

7E ACK #7 ACK PAYLOAD 5L F, #F PTX M FIFOn H1 k3% PAYLOAD 2 J& It
ACK PAYLOAD J&5IH A ACK_FIFONn, X[ rh bR Az INTn 55 ACK_INTN #FE1 .

# PRX M ACKFIFOn ik [7] ACK PAYLOAD, & F—z#H )5 ([fl— PIPE PID
RAARA), RN EP bR AT ACK INTn B85 CanlE 7-8 Fizn).
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ACK received ACK received
IRQ: INTO(PID=0) IRQ:INT1(PID=1)
ACK_INTO(ACKPAYO0) ACK_INT1(ACKPAY1)

PTX

TX:PID=1(f:FIFO1)

TX:PID=0(f:FIFO0)

ACK:PIDO

ACK:PID1

ACK transmitted New package received ACK transmitted
IRQ:INTO(PID=0) IRQ:ACK_INTO(PID=1) IRQ:INTL(PID=1)

7-8 ACK #f ACK PAYLOAD {5 it Hh 77 2 18]

Ack received, Ack received
ackpayload CRC error, IRQ:INTO(P1D=0)
re-transmit ACK_INTO(ACKPAYO0)
PTX
TX:PID=0(f:FIFO0) TX:PID=0(f:FIFO0) TX:PID=1(f:FIFO0)
PRX
ACK:PIDO ACK:PIDO

ACK transmitted PID=0 PID&CRC unchanged -
IRQ:INTO(PID=0) Package_detected as copy of New Package received
the previous IRQ:ACKINTO(PID=1)

7-9 PTX 8kt ACK CRC ERROR it H i 7w 25 ¥

PTX #%] ACK PAYLOAD 2 J5#£ %] CRC &%i%, ¥iiTE %k, ANERPK (nE 7-9
FT7R)o

Ack received Ack received
IRQ:INTO(PID=0) IRQ:INTO(PID=0)
ACK_INTO ACK_INTO
(ACKINTO_W_ACKPAY = i (ACKINTO W _ACKPAY =1)|
PTX
TX:PID=0(f:FIFO0) TX:PID=1(f:FIFO0) TX:PID=2(f:FIFO0)
PRX

ACK:PIDO

| ACK:PIDL
. i New package receive
Package received ACK transmitted ' .
IRQINTO(PIDZ0) No ackpayload IRQ:INTO(PID=1) |RQ.2\|CT£|('F\"IT%-2)

K 7-10 PRX i/t 41 ACK PAYLOAD ik 1 i i 7 7 14
PRX 5 51w /& 5544 1K) ACK FIFO, #5Z% k& 3% ACK PAYLOAD, PTX kil 214K J& 4 0 [¥] ACK
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PAYLOAD , # 2 ACK_INTO (8 % ACK FIFOO i & 4 Wk & ) 1 [\ i ¥
ACKINTO_W_ACKPAY RN HE 0, FRARILX T ACK PAYLOAD. PRX 7 F—K R
BB PID KA A E R ACKINTO il (anf& 7-10 i),

7.2.2 ROEERREEHI M

PR RIS DL T PTX 1 IRQ SIEFE /R AR IERA, KIETERUG IRQ HAFRIF; .

PRX FEF R M AH ¢ PIPE HubihJ5 & Wikr &AL INTn, nl i H Wiks &35 & 25 /745 3¢ SPI
BRI FIFON BaEF NI INTn Canld 7-11 Brs).

Tx finish
IRQ: fsm_tx_state(PID=0)

PTX

TX:PID=0(f:FIFOO0)

PIPE Address Match
IRQ:INTO(PID=0)

B 7-11 g s ST kR R

7.3 SPIEfEED
HW2000 375 4 25 SPI {5810, S HF SLEEP # F X 2 A 2L (it B44E, Y+ FIFO 1%

ES U=
7.3.1 SPImitE
DATA
>’< >
i 7Tbitiy ) Hi N byte%j i
(1bit)
[] fir At
[] e

Kl 7-12  SPIitg =
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Ferp 8bit dy Wi E A B GRG0 KRR, LA SR (B AAAE N [ I
HLLSNED, J5 7 A A S AT

SPI Hdlititz SPI 4 V7 RN RANF A PrIC], anik SPI U [ P & 25 47 2 W s ot [ 5
2bytes, IR SPI Vil FIFO (aif7-asihhl: 0x32, 0x33, 0x34, 0x35), fEIREHESHM
N4 1byte (AR FIFO s v ), FEEEBHES T T E Rt 5 & U K o

Hetiks o0& (MSB) 7ETT, K67 (LSB)Y fE)5.
7.3.2 HERVIHNF

SPI B ' A7 2 e P i 7-13 5K 7-14 iR,

CSN /—

vosi  JEZI_ 1 JCA6 JTAS A4 ST As Y A2 X AL { A0 YZZZ o5 D4 ) D13} DIz N D1t ) D10\ D9 K D8 Y D7 § D6 X D5 J D4 X D3 ¥ D2 X bi \ 0o @A
wiso [ o o (s pie { Dt Y D10)( D9 (D8 X D7 \ D6 J D5 X D4 X D3 X D2} b1 { 00 N

Kl 7-13 SPI 5 H et

G AN MISO X ) D' A v i) 7 7 4 ) JS AR

CsN I~
vost v X A AN m XA X m N M X A N7
wiso [ _ots { o4 f D13 f Diz X DI ) Do X D9 { D8 ¥ b7 J D6 ) b5 X D4 Y D3 ) D2 Y bt X b0 Y@

K 7-14 SPIiZ {78807

7.3.3  FIFOUj B &

FIFO S Hrf sLi 5 #4E, fr /N AL A 1byte, SPI #2235 FIFO #:4E N & 7-15 5K 7-16
v

CSN /—

vosi  JZZ T XAGXASXAAXAQXAZXAIXNJ%D7XD6XD5XD4XD3KDZXD]XDO’\z—)BS—geD7XD6XD5XD4XDSXDZXDlXDO’%

y
s ________@__________________]

K 7-15 SPI 5 FIFO I )¥

CSN /—

wosi W80 \aE X A5 YA XA a2 X ALK A 000G
wiso o o6 Y o5 J o4 J(o3 Yoz X bt oo (o7 Y o6 {05 Jo¢ o3 Y bz X bt (oo W

N Byte

K 7-16 SPI i FIFO )%

7.3.4 SPINFSH
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HW2000 %4l it
Tss TchTel Tsh Tsw
MosI 0 X A6 X A5 X A4 X A3 X A2 X AL X A0 X
wso B
K 7-17 SPI P EUREK
Symbol Parameter T(ns)
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 125
#* 7-1 SPII P&
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H8E HennEeE

8.1 R EN
IR AN, A As i POR B4, A5 %5 CE & 47, SFT_RST i
HEAL.
BF L POR 5347 51 e 51 CE A7 A 50, B 5307 FUSEAT S A il IR A
155, WAL RS TR

8.2 MiAWE

TEECHOR IS s WO PR B PR A A 150 A 20— B8 ] FH (R 030 A5 [l 2402MHZ ~ 2483MHz,
ARG AMHzZ, St 82 ANl A . AT AT OB 5 18 5 P A7 #s PLL_CH_NO W&, &
R IR T A S {8 RF_FREQ_BASE + PLL_CH_NO(MHz).

VE: AR AR IR BB T e O B

8.3 H 355w 1% IE(AFC)

WO 2SI, BT adR. TAEMRSES R R, (R R a2 m
2o O FERRCEHE AL T A S mAS IE I DhBE (AFC), 2747 %% AFC_MCTRL (MISC2
ZIAERLIN Bitld) A AFC IBefd et hifr o

8.4  HSWILIE
BREEPE 1 SHR00 AFC ThAEZ 4b, 5 P AL T SRR IE 4% 1.

77 {7 4 RF_FREQ_FRACTION (FOCCFG #j {7+ Bit11-Bit0) HIFHUS Mt (K #MA{H, %
AP A AR I A E

RF_FREQ_FRACTION = round(fge,/(2048*10°)), i *Ma2IrIKS B 29 250HZ.

P, O PR T RELE PR Rl i 7 % A7 2 FREQ_ESTIMATION (STATUSO 747
1Y) Bit9-Bit0, HEHIAME), 1% AFA MBS BR AR A faey 0 R OG R UITR

24 250kbps HHHEE N fye, = FREQ_ESTIMATION/(1024*10°%)(Hz)
4 1Mbps 5 # %I fyey = FREQ_ESTIMATION/(256*10°)(Hz)

F P ol a1 7 P57 2% FREQ_ESTIMATION (KB HESE faey, 58 X S0 KM 25 77 28
RF_FREQ_FRACTION [t & .

8.5  HIFMIETR
ALl “0101” A A A B A n a0 n OB A I R S “01” Hdi i
AN D B AT S R A TR s, BARTZER I “01” s /> Fon] DLl vE A A7 A%
PREAMBLE_NUM (FOCCFG 2747231 Bit15-Bit12) #ifis€. 15t ARl B4 20w S 5
b, FA74s PQT (STATUSO Zif74% Bitll) ¥R/~ k.

8.6  RSSIThRE
FERMRR I, 7 2 Pl R A R RIS S RER IR, 2B & IRAFAE R (74 RSSI
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H1. RSSI PR S dBm, s pas O ERIAMETE A 755 5. MRSttt
HEAH S 58 15 (STATUSL 2594728 1 /¥ PIPE_ADDR_MATCH 4 “1” )iszBl RSSI %1 . RSSI
B SH TR e R VEN (NI 2EC_HW2000_User_Guide) RSSI #7511 P 4%

8.7  HEHIEKMIFE R (Carrier Detect)Thfg
R SCRE AR ThRE, BRI BB CRT, R SR NG S RE R, MERIRE TR
BT ENEE, HORE e E8us)fa, a4 BN s ~E S
HP e RO RE EE T LU CDTH i rds i &, M AR S iEEHid CD_THL wE, JfFH
PREFHEIT 8us J5, AT MIERAL CD &8 &, WHRAE TR I CD_TH2 1k &,
BT IR ISR NL 2 AT o
CD_TH1 #1 CD_TH2 % & I [ BAK ATy dBm,  Eedihg 24 — e BIAMD 2 R0 755 3.
CD_TH1 5 CD_TH2 ¥ & Jjik:
1. FERSCR BB s E RSSI A7 Al ;
2. CD_TH1 ' EfH N RSSI — 2dBm;
3. CD_TH2 ¥ & N RSSI — 5dBm.
M (N 2810 HW2000 User Guide) 2717 aSHIUAAL 1 E 24545 5E (1K) CD B{H .
8.8 FEC. CRC. SCRAMBLEI}fE
HW2000 2 £ %0ds 1 5011 FEC 28515 ThRE, % R 4 2/3. fiiH FEC A LAY IEAL b ik
R, v DARE RETEAE M LIRS ML IhE, 2 FEC S8t aEds, Bt
HAEREIN TR . A LUE I i & 29 /728 FEC_TYPE (PKTCTRL #717%% Bit5-Bit4) fiifit FEC.
T F 55 M P h Y CRC Bkl 4F s B, CRC B A 75 A7 8% ¥ UA (H n] ok 75 47 4%
CRC_INIT_DATA (MISC1 % f7%8 Bit7-Bit0) #H .
W FF CRC16 5 CRC8 Wz, nliliik CRC_SEL AL .
CRC16 L2 Wit R x*e+xt2+x+1
CRC8 2 i N xB+xP+x+1
R SRR EE IS o fE, DA s A0 s K1 R T B s i AL R . v DL I A A
SCRAMBLE_ON (MISC1 % 47 #% Bitl3) JF @t shae, A% R 1 vl il i 75 17 2%
SCRAMBLE_DATA (MISCO 7717 #% Bit6-Bit0) # & .
M X 35 PAYLOAD-CRC., HILABIRG A
Data_in
Y Wdata_out
D » D » D » D » D » D » D »
K 8-1 HPadund A sy
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¥ 9= AT
91  FHEMIIR
Hhk AR LR Dige vt Bl BAE
0x20 PKTCTRL s Bl A7 A 0x5000
0x21 TRCTL RIEFMAL e ZF A7 2% 0x0000
0x22 CHANNR Channel % & %5 {7 %% 0x1830
0x23 MISCO Bl B A 745 O 0x0300
0x24 FOCCFG AU A 75 # M2 25 A7 4 0x4000
0x25 FREQBASE ECAH A B AT AT A 0x0962
0x28 THRES 3 (E T B A A7 0x2103
0x29 MISC1 BoE A A7 1 0x1800
0x2A MISC2 B 75 A4 2 0xC07D
0x2C CDTH CD [ & A7 a4 0x8883
0x2D RSSI PR Be TR R A A7 A -
Ox2E STATUSO REFHAEO -
0x30 STATUS1 RAETFAE L -
0x32 FIFOODATA FIFOO Vj i) 27 #7-4% -
0x33 FIFO1DATA FIFOL vjj il %7 £7 7% -
0x34 ACKFIFOODATA ACKFIFOO Vj ] %7 £1 2% -
0x35 ACKFIFO1DATA ACKFIFOL1 V5 ] 27 47 7% -
0x36 FIFOOCTRL FIFOO it & &5 7 % 0X008E
0x37 FIFO1CTRL FIFO1 it 27 fr 4 Ox008E
0x38 ACKFIFOOCTRL ACKFIFOO [ & 25 7 7% Ox0E80
0x39 ACKFIFO1CTRL ACKFIFOL it & %5 7 4% OxOE80
0x3A FIFOSTATUS FIFO RA& 174y -
0x3B CLEAR FIFO frEl % 1748 -
0x3C PIPECTRL PIPE & & % 1745 0x3000
0x3D INT AT A A -
0x40 POADDRO PIPEO HiiHI% 16bits OXE7E7
0x41 POADDR1 PIPEO #hulil: /(7] 16bits OXE7E7
0x42 POADDR2 PIPEO Hbiil 5 16bits OXE7E7
0x43 P1ADDRO PIPE1 ik 16bits 0xC2C2
0x44 P1ADDR1 PIPEL thlil- (7] 16bits 0xC2C2
0x45 P1ADDR2 PIPEL itk 5 16bits 0xC2C2
0x46 P2ADDR PIPE2 Hii-{f 8bits Oxxx58
0x47 P3ADDR PIPE3 Hi}iH% 8bits OXXXA7
* 9-1 FTAEARYIR
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9.2 FfAUH
T R A E & fr4% PKTCTRL
Motk 0x20
X DAEN 0x5000
£ 445 PES 35419 1 | 0
000: 2 bytes
001: 4 bytes
PREAMBLE_LEN | 15:13 | R/W Preamble & 15 & 010: 6 bytes
111: 16 bytes
00: 16 bits
SYNCWORD_LEN | 12:11 | R/W s 01: 32 bits
Syncword K Ji 3% E 10: 48 bits
11: reserved
000: 4 bits
001: 6 bits
TRAILER_LEN 10:8 | RIW Trailer K5 % &
111: 18 hits
Trailer KZ=1E(H*2 + 4(bits)
00: NRZ law data
PACK_TYPE 7:6 R/W " e 01: Manchester data type
AR A 10: 8bit/10bit line code
11: Interleave data type
00: NO FEC
FEC_TYPE 54 | RIW FEC JiRefiirefr 10: FEC23
others: reserved
- 3:0 - -
#* 9-2 PKTCTRL %17 a4 ]
e RIXEWEREHF fr 4% TRCTL
Hotik: 0x21
SAAME 0x0000
i 4475 | s AL 1 | 0
- 15:9 - - -
DBUS_TXEN 8 R/W RIEATRE fififie AMERE
(W REANRE RN A1)
DBUS_RXEN 7 |RW Hlcfifg firfie A e
(5 RR A REANBE A I 1)
- 6:0 - - -
% 9-3 TRCTL A frasii
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Eastsof

R AR FRRAE

o Shanghai Eastsoft Microelectronics Co, Ltd. HW2000 %45 1t
HAHE Channel % & % 772 CHANNR
Hhl: 0x22
=EhKIEN 0x1830
(BN fr | w5 AT 1 0
- 15:14 | - -
12M fidfz: 01100
REF_FQ 13:9 | RIW | ZHINBIHHAE (MHZ) 16M i fi: 10000
20M #hf<: 10100
- 8:7 - - -
The on-air frequency:
PLL_CH_NO 6:0 R/W RF channel number F = RF_FREQ BASE
+PLL_CH_NO
#* 9-4 CHANNR 2747 281t
FIAS At & % fr3% MISCO
Hiuhl: 0x23
=E0KIEN 0x0300
B fr | BE A1 B 1 0
PD_CTRL 15 | RIW POWER DOWN fii e A fE
BT REAE 5
G HEN POWER
DOWN #:U5 A A7 e iR
PREFIF S, H FIFO AN
AR, TR E A TG O
SFT_RST 14 | RIW WURALAE RS fife AMEifiE
(AEALFFAEEHED
- 13:12 | - - -
RE_TX_TIMES 11:8 | RIW PTX H 3l E K IREL o WEMEFAT 1
(ACK Lifigffifie J5 A %80
SPI J7 3k Ay iy HE PN MISO 5lffrH | MISO 5 4
MISO_TRI_OPT 7 R/W MISO 5| R AL & i AR, A
RS
SCRAMBLE_DATA | 6:0 | R/W /RTINS -
# 9-5 MISCO ZA7as ]
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Shanghai Eastsoft Microelectronics Co. Ltd. HW2000 %45 1t
Ao MW ZA M EF FF 8% FOCCFG
Huhk 0x24
=EhKIEN 0x4000
44 ES A58 1 | 0
RS EPS
PREAMBLE_NUM 15:12 | RIW | Fcksill Preamble A .
preamble_num*2 (bits)
RF_FREQ_FRACTION | 11:.0 | RIW | Al 25kl e 25 74 PEL 8.4 1§

#* 9-6 FOCCFG Zifiasiiit]

BRI R R E T 74 FREQBASE
ok 0x25
=EDA(EN 0x0962
£ 4475 | g AL 1 | 0
- 15:12 | - - -
SRR T AR AR B Ay
. 2402~2483MHz, ¥ E{H A
RF_FREQ_BASE | 11:0 | R/W BRI R E (MHZ) PLL CH _NO % (4 B, 1
TAEARERAE SCRPARBL T A

% 9-7 FREQBASE 211778t H]

T B{E i B & 74 THRES
ik 0x28
BAAE 0x2103
4 fr | S AL 1 | 0
EMPTY_THRES | 15:11 | R/IW FIFOO 7% [ {E -
CRR AR AR D
FULL_THRES 10:6 | R/W FIFOO -3 [ {E -
CRATRE A AT D
SYNC_THRES 50 | RW | [FEB5 AVFRNEAE -

% 9-8 THRES ZFfr4sii
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HW2000 %4 - if
AR fic B & 172 MISC1
Huhl: 0x29
BAE 0x1800
1 445 | (0AL: 1 | 0
- 15 - - -
CRC_SEL 14 | RIW CRC ik #£4 il CRC8 CRC16

SCRAMBLE_ON 13 | RIW PersThaefd e s e AMERE

PACK_LENGTH_EN| 12 | R/W B AR IR e B A1 i 42 i AR A 1 A

MFIFO0 5T | HEFE MCU

FW HW TERM EN | 11 | RW Wﬂﬁ%ﬁ%fﬁui%ﬁjr ERARAEIN BT L | P Rk O
PTX ik ih A A e s
Rik i Z)
PKT_HINT_PORITY | 10 | R/W | FRHr o] BT R P id & ICHP A 2% e P AR
- 9:8 - - -
CRC_INIT_DATA 7.0 | RIW CRC B 77 (788
WA 1E
# 9-9 MISCL 277 #% i
T AL & & f7 4% MISC2
Hudk 0x2A
BAH 0xCO07D
B i | #E A 158 B 1 0
RATE 15 | RIW RIBH AR 1L 1Mbps 250Kbps
AFC_MCTRL 14 | RIW AFC I REda il fiifie AMEiRE
- 139 | - -
ACKTIME_ADJUST_ON 8 R/W | AUTO_RX_ACK_TIME {fiRE AR
BT AT BN ) 3 2

545 ACK [RIN Ty

75 ACK A RENG LT TIr A H*1us @1Mbps
AUTO_RX_ACK_TIME 7:0 RIW | PTX HHAE DA I | ZF /a8 B B *4us @250Kbps
H 5L ACK A HERF A BB A
preamble_length(bits)+100@1Mbps
preamble_length(bits)+52@250Kbps

# 9-10 MISC2 ZifEasiii ]

T CD B{H i & % 774 CDTH
ik 0x2C
=E0AIEN 0x8883
4 fr | S AL 1 | 0
CD_THH1 15:8 | R/IW CD 1 =i PEWL 8.7 %
CD_TH2 7.0 | RIW CD MR a{a

% 9-11 CDTH ZFfE 281t B
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s Shanghai Eastsoft Microelectronics Co. Ltd. HW2000 %4 Tt
TR BE SRR F 74 RSSI
Hodil: 0x2D
SAE -
IEZYS i | #E A 15t W 1 0
- 15:8 - - -
RSSI 7:0 R RSSI {H(dBm) T 8.6 71
% 9-12 RSSI FA785UH]
TS K& F 7 STATUSO
Hohl: Ox2E
=EOKIEN .
RN | &5 (AT 1 0
- 15:12 - - -
PQT 11 R Preamble ¥l RIAT RRIAT R
Preamble Preamble
CD 10 R carrier detect #5 i KN KK
A R A R
FREQ_ESTIMATION | 9:0 R AR 22 B Ak VB TENL 8.4 7%
#* 9-13 STATUSO #1781
BT REF 7 STATUS
Hohl: 0x30
SALE -
(EZY S i | w5 P75t 1 0
- 15:8 - - -
PIPE_ADDR_MATCH 7 R [F] 2 A RS DR & [F] 22 2 A2 AN B )
e B iSO
- 6 - - -
FSM_TX_STATE 5 R RSN A HT IR IR REWAET R | REPALT
EiERAY VA R RIBARA
- 4:0 - - -
% 9-14 STATUSIL & A7s i
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» Shanghai Eastsoft Microelectronics Co. Ltd.

HW2000 %4 /it
T FIFOO Vj |5 %7 1723 FIFOODATA
Huht 0x32
SAAA -
44 | s A0 35 1 | 0
- 15:8 - - -
FIFOO Vs ] %5 /7 #%
FIFOODATA 7.0 | RIW (MCU 55 LA byte 847 | FIFO 25 4E £ W, 7.3.3 37
Vi FIFO)
% 9-15 FIFOODATA %7 241 1]
T FIFO1 ;5] % 74 FIFO1DATA
Mok 0x33
SAAE -
14 T EE (AL 1 | 0
- 15:8 - - -
FIFO1 Vj i) &5 47 %%
FIFO1DATA 7.0 | RIW (MCU 5/ Ll byte hy #A7 | FIFO S5 E1E N 7.3.3 15
Vi) FIFO)

*£ 9-16 FIFO1DATA ZF {7 #siit iH

ACKFIFOO ijj i) & 7% ACKFIFOODATA

Hiu
EEOKIE]
IEA S i | wE 7 15 B 1

- 15:8 - -
ACKFIFOO 1 [ 75 /7 %%
ACKFIFOODATA | 7:0 | R/W | (MCU.ti LA byte AHAL | FIFO S5 #AE RN 7.3.3 F1
V5 1] ACKFIFO)

0x34

% 9-17 ACKFIFOODATA 2717 #% )t B

FIER ACKFIFO1 vjj ] & f7#% ACKFIFO1DATA
Hotik 0x35
BALH -
IEZ S fr | %5 Pz 15t W] 1 0
- 15:8 - - - -

ACKFIFO1 Vjj [ 75 /7 %
ACKFIFO1DATA | 150 | R/W | (MCU .ti)vEL byte A7 | FIFO S5 #AFTE N, 7.3.3 FY
Vi1l ACKFIFO)

#* 9-18 ACKFIFO1DATA 2717 #%iii iH

V1.3
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s Shanghai Eastsoft Microelectronics Co, Ltd. HW2000 %45 1t
AR FIFOO fic & 7 /74% FIFOOCTRL
Huhk 0x36
BAE 0x008E
(BN fr | s A 15t 1] 1 0
HREIAE S, HTX5
PTX_FIFOO_FAIL 15 R | KiETHrE Ly PTXOIRZS T TR A B
(PTX i INTO i A 5
0 )
- 14 - - -
PRX 47T FIFOO H1 1)
PRX_CRC_ERRO 13 R PAYLOAD CRC i CRC IF#
CRC #iR$8/R" L
17T FIFOO 2k
PRX_FEC23 ERRO | 12 R PAYLOAD FEC #i% FEC 1Efff
FEC2/3 Hiinfa /™A
000: PIPEO
PRX #4047 T FIFOO () | 001: PIPE1
PRX_FIFOO PIPE | 11:9 R | PAYLOAD ¢z /irJ& PIPE | 010: PIPE2
011: PIPE3
Others: Ttk
PRX FIFOO ##2H S 52 ik PRX FIFOO PRX FIFOO
PRX_FIFO0_OCPY 8 R 5 GE IR INTO Jefii B Akt H
ENOD)
FIFOO_EN 7 R/W FIFOO i g fififie AMERE
- 6:5 - - -
41 PRX M FIFOO K%K
PTX_FIFO0O_NOACK | 4 R/W | PAYLOAD T ACK F51l NOACK ACK
fir CACK L feff e 13450
000: PIPEO
PTX FIFOO 1] 001: PIPE1
PTX_FIFOO_PIPE 31 | RIW PAYLOAD 010: PIPE2
s s PIPE 011: PIPE3
Others: L4k
PTX_FIFO0_OCPY 0 R/W | PTX FIFOO s 5 5¢/% |  PTX FIFOO PTX FIFOO
fF5 CRIFEO0D B H A H

V1.3
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s Shanghai Eastsoft Microelectronics Co, Ltd. HW2000 %45 1t
AR FIFO1 it & % 748 FIFO1CTRL
otk 0x37
BAE 0x008E
(BN fr | s A 15t 1] 1 0
HREIAE S, HTX5
PTX_FIFO1_FAIL 15 R | KiETHrE Ly PTXOIRZS T TR A B
(PTX i INTL g A5
0 )
- 14 - - -
PRX # 17T FIFOL H1 (1)
PRX_CRC_ERR1 13 R PAYLOAD CRC i CRC IF#
CRC #iR$8/R" L
17T FIFO1 ik
PRX_FEC23_ERR1 12 R PAYLOAD FEC #i% FEC 1Efff
FEC2/3 Hiinfa /™A
000: PIPEO
PRX #5471 FIFO1 i) | 001: PIPE1
PRX_FIFO1_PIPE | 11:9 R | PAYLOAD ¢z /irJ& PIPE | 010: PIPE2
011: PIPE3
Others: Ttk
PRX FIFO1 ##2H S 52 ik PRX FIFO1 PRX FIFO1
PRX_FIFO1_OCPY 8 R 5 GE IR INTL e B Akt H
ENOD)
FIFO1_EN 7 R/W FIFOL fif ey fififie AMERE
- 6:5 - - -
41 PRX M FIFOL K%K
PTX_FIFO1_NOACK | 4 R/W | PAYLOAD T ACK F51l NOACK ACK
fir CACK L feff e 13450
000: PIPEO
PTX FIFO1 1) 001: PIPE1
PTX_FIFO1_PIPE 31 | RIW PAYLOAD 010: PIPE2
s s PIPE 011: PIPE3
Others: L4k
PTX_FIFO1_OCPY 0 R/W | PTX FIFO1 556/ | PTX FIFO1 PTX FIFO1
fF5 CRIFEO0D B H A H

V1.3
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» Shanghai Eastsoft Microelectronics Co. Ltd.

HW2000 %41t

TR ACKFIFOO fic & % 7728 ACKFIFOOCTRL
Hi ik 0x38
SAE OXOES80
NS | W A1 5] 1 | 0
- 15:12 | - - -
000: PIPEO
PRX ACKFIFOO 001: PIPE1
PRX_ACKFIFOO PIPE | 11:9 | R/W ACK PAYLOAD 010: PIPE2
s s PIPE 011: PIPE3
Others: L5k
PRX ACKFIFOO ¥#fi 11 PRX PRX
PRX_ACKFIFO0_OCPY | 8 RIW | B5EsifES CR{HE0D | ACKFIFOO ACKFIFOO0
B v AHE
ACKFIFOO0_EN 7 R/IW ACKFIFOO 1 g ke AMERE
- 6:5 - - -
PTX # A7 T
PTX_ACKCRC_ERRO 4 R ACKFIFOO CRC i CRC i
ACK PAYLOAD
CRC #iR457~ {7
PTX #fAr T 000: PIPEO
ACKFIFOO 001: PIPE1
PTX_ACKFIFOO_PIPE | 3:1 R ACK PAYLOAD 010: PIPE2
45 & PIPE 011: PIPE3
Others: L3k
PTX ACKFIFOO PTX PTX
PTX_ACKFIFO0 OCPY | © R IS 5 E Y ACKFIFOO0 ACKFIFOO0
i T ACK_INTO J5 v AWt H
i fEE 0D

V1.3
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» Shanghai Eastsoft Microelectronics Co. Ltd.

HW2000 %41t

TR ACKFIFO1 fic & % /728 ACKFIFO1CTRL
Hi ik 0x39
SAE OXOES80
NS | W A1 5] 1 | 0
- 15:12 | - - -
000: PIPEO
PRX ACKFIFO1 001: PIPE1
PRX_ACKFIFO1_PIPE | 11:9 | R/W ACK PAYLOAD 010: PIPE2
s s PIPE 011: PIPE3
Others: &%
PRX ACKFIFO1 ¥#fi 11 PRX PRX
PRX_ACKFIFO1_OCPY | 8 RIW | B5EsifES CR{HE0) | ACKFIFO1 ACKFIFO1
B v AHE
ACKFIFO1_EN 7 R/IW ACKFIFO1 ffifgfr ke AMERE
- 6:5 - - -
PTX # A7 T
PTX_ACKCRC_ERR1 4 R ACKFIFO1 CRC i CRC i
ACK PAYLOAD
CRC #iR457~ {7
PTX #fAr T 000: PIPEO
ACKFIFO1 001: PIPE1
PTX_ACKFIFO1_PIPE | 3:1 R PAYLOAD ##i 010: PIPE2
Fr)&E i PIPE 011: PIPE3
Others: 3%
PTX ACKFIFO1 PTX PTX
PTX_ACKFIFO1_ OCPY | O R IS 5 E Y ACKFIFO1 ACKFIFO1
i T ACK_INTL J5 v AWt H
i fEE 0D

V1.3
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3 ozt Sl =
Eastsof e HW2000 %4 T-If

R | FIFO R#% 775 FIFOSTATUS
otk 0x3A
S AME -
1 44 5 | s AL 1 | 0
- 15:10 | - - -
FIFOO_HALF_FULL 9 R U FIFOO T 7~ o7 o AP
FIFOO_HALF_EMPTY | 8 R K% FIFOO 2345/~ S KA
- 7:6 - - -
ACKFIFO1_ OCPY 5 R ACKFIFO1 AR Z&FG 47 ACKFIFO1 | ACKFIFO1
B H At H
ACKFIFO0_ OCPY 4 R ACKFIFOO RS HR/RAL ACKFIFOO0 ACKFIFOO0
e H A
FIFO1_OCPY 3 R FIFOL WR&$RR™A FIFO1 FIFO1
e H ARt
FIFOO_ OCPY 2 R FIFOO R4/ FIFOO FIFOO
B H AW
- 1.0 - - -
#* 9-23 FIFOSTATUS 7747 4% 1 1l
T FIFO f54t & 774%% CLEAR
Ho ik 0x3B
SAE -
o 44 F | s A 158 1 1 0
FIFO BgEHE01F 5 FIFO
CLR_W_PTR 15 w CARRIEFRR HIRENE'O TR

PAYLOAD i)

ACKFIFO S5 0F 5 ACK FIFO

CLR_W_ACKPTR | 14 w (AN ATTEREIL EIREE O ToRERAE
ACK PAYLOAD F i H)
FIFOO_WR_PTR | 138 R FIFOO 5 4R%t -
FIFO iREHH 055 FIFO
CLR_R_PTR 7 W (ANHIHE R I% RGO ToRERAE

PAYLOAD I )

ACK FIFO 4555 05 ACK FIFO

CLR_R_ACKPTR | 6 w (AWHERIE BAREHHE O To R RAE
ACK PAYLOAD It 1)
FIFOO_RD_PTR | 5.0 R FIFOO ifR %t -

#* 9-24 CLEAR Zf7#51i ¥
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HW2000 %4 - if
AR PIPE X & % f7#3 PIPECTRL
Huhk 0x3C
BAE 0x3000
(e s | B A7 1 B 1 0
P3_EN 15 | RIW PIPE3 ffifiEfi 5 i g A fE
P2_EN 14 | RIW PIPE2 fiffief5 5 fie AMifig
P1_EN 13 | RIW PIPEL fiffief5 5 fie AMifig
PO_EN 12 | RIW PIPEO ffifief5 5 [ AMfiRE
- 11:8 -
P3_ACKPAYLOAD EN| 7 RIW PIPE3 ACK i} fiE MR
PAYLOAD {f5E(5 5
P2_ACKPAYLOAD EN| 6 R/W PIPE2 ACK it fe At gE
PAYLOAD 1§ 5E(5 5
P1_ACKPAYLOAD EN| 5 R/W PIPE1 ACK i fe Mg
PAYLOAD {ffE(5 5
P0_ACKPAYLOAD EN| 4 R/W PIPEO ACK iiff fe Mg
PAYLOAD {ffE(5 5
P3_ACK_EN 3 R/W | PIPE3ACK flifigfs 5 i AMifg
P2_ACK_EN 2 R/W | PIPE2 ACK flifigfs 5 i AMifg
P1_ACK_EN 1 R/W | PIPEL1ACK ffifigfs 5 fififie AMfiRE
PO_ACK_EN 0 R/W | PIPEOACK fifigfs 5 fififie AMfiRE
#* 9-25 PIPECTRL 2172811
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Eastsof

R AR FRRAE

o Shanghai Eastsoft Microelectranics Co, Ltd. HW2000 % ¥ F It
HEe | T 277748 INT
Huhik 0x3D
=EDKIEN -
BN | EE (AT 1 0
ACKINT1_CLR 15 W ACKINTL A5 A HO TR
O
PTX: #5754 ACKINT1 4'1’
i, ACKFIFO1 #5311 ACK
ACKINT1_PID 14:13 | R ACKINTL A1’} PAYLOAD JJixf [ PID.
PID F5/R~{ PRX: 57524 ACKINT1 41’
i, ACKFIFO1 b—xk&Ihk
1% ACK PAYLOAD Ft i M )
PID.
ACKFIFO1 i rbp it
PTX: ACKFIFO1 # ACK
PAYLOAD J5 &1,
PRX: PRX 7E 302 H
ACKINT1 12 R | 1 PID KA E L, KA AR A W
RKIHT— XM ACKFIFO1
iR 3% ) ACK PAYLOAD
CHARPEDL 7.2 15D
ACKINTO_CLR 11 W ACKINTO #5471 HO To R A
HOES
PTX: #5754 ACKINTO 41
I}, ACKFIFOO £ £ ) ACK
ACKINTO_PID 10:9 R ACKINTO A1’ PAYLOAD JIrx} [t PID.
PID 574 PRX: 57~ ACKINTO A1’
if, ACKFIFOO | — bk
%) ACK PAYLOAD I %} I [
PID.
ACKFIFOO 1 B bx A7
PTX: ACKFIFOO # ACK
PAYLOAD J5 &1,
PRX: PRX 7EH 2157
ACKINTO 8 R | ) PID KAAALI B L. KA AR R T
L WIHT—IX M ACKFIFOO
W21 ACK PAYLOAD
CHARPEN, 7.2 795D
INT1_CLR 7 W INTL bR AE 055 Ho TR
PTX M FIFO1 & .2 J& 4%
Wit ACK PAYLOAD F7 il
() ACK FIFO

V1.3
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Eastsoft. tomtssseramas

HW2000 %41t

FIFO1_ACK_POS 6

(HERREPTX, 3HH
ACKINT1 = 1",
ACKINT1_W_ACKPAY =
VAR

ACKFIFO1

ACKFIFOO0

ACKINT1_W_ACKPAY 5

ACKINT1 &5
ACK PAYLOAD f&7~f7
(REFXPTX, JfFH
ACKINT1 = ‘' %%)

ACK 7
PAYLOAD

ACK ANiff
PAYLOAD

INT1 4

FIFOL1 iR Ar
PTX: K15 5¢ Al Bl A ik I
PRX: I 5E 1 K 1% ACK

52 e SFD R .

CRARPEN 7.2 75)

H B

AR A

INTO_CLR 3

INTO brENLE 05 5

‘ﬁ%;ol

ToRRAE

FIFOO_ACK_POS 2

PTX M FIFOO % 1.2 J5 4%
Wity ACK PAYLOAD 77 i
) ACK FIFO

(L PTX, JFH.
ACKINTO = ‘1",
ACKINTO_W_ACKPAY =
THARR)

ACKFIFO1

ACKFIFOO

ACKINTO_W_ACKPAY | 1

ACKINTO & 155
ACK PAYLOAD #5747
HER PTX, JfH.
ACKINTO = ‘U'Hf H%%)

ACK %
PAYLOAD

ACK A5
PAYLOAD

INTO 0

FIFOO " Wihr &AL
PTX: A I% 58 LB R I i
PRX: A% 5 i ik ACK

SEREL SFD VLR .

CRAARTEN 7.2

e

AR W

% 9-26  INT & A7-28 1]

V1.3 44/54
BT © EE AR 1A IR )

http://lwww.essemi.com



Eastsof

R AR FRRAE
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TR BIR PIPEO H:i}i % 173% POADDRO
Hudk: 0x40
BAE OXE7E7
44 Tk S 58] | o
P0_ADDRI[15:0] 15:0 | RIW PIPEO syncword Ml -
# 9-27 POADDRO 5 f7 441t 1
BB PIPEO Hilik % 7735 POADDR1
HuhE 0x41
BAAE OXE7E7
1 447 TES AL | 0
P0_ADDR[31:16] 15:0 | RIW PIPEO syncword i -

* 9-28 POADDRL1 ZF {7411

Hudk 0x42
BAE OXE7E7
44 Tk S 58] | o
P0_ADDRI[47:32] 15.0 | RIW PIPEO syncword Ml -
#* 9-29 POADDR?2 %17 %51t ]
THHEAIR PIPE1 ik % 7745 P1ADDRO
ok 0x43
=E0AIEN 0xC2C2
R4 Tk | s R3] | 0
P1_ADDR][15:0] 15:0 | RIW PIPE1 syncword Hihl: -

# 9-30 P1ADDRO ZF {741

sk 0x44
BAE 0xC2C2
44 Tk S 58] | o
P1_ADDRI[31:16] 15.0 | RIW PIPE1 syncword Ml -

V1.3
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3 ol Srb/ NS
Eastsof e HW2000 %4 T-If

FEHR BN PIPE1 it % 7745 P1ADDR2

Huik 0x45
SAE 0xC2C2
LA F ES (AL 1| 0
P1_ADDRI[47:32] 15.0 | RIW PIPE1 syncword Hihil: -

#* 9-32 P1ADDR2 #7415

TFHHRAIR PIPE2 Hilik % 7735 P2ADDR
Huhk 0x46
=EDA(EN 0xxx58
L4 K fr | s B 1 | o
- 158 | - - -

PIPE2 syncword HihEfi% 8 47 .
PIPE2 Ml S ml i 75 47
7% SYNCWORD _LEN L& : -
16bit : {P1_ADDR[15:8],P2_ADDRY}
32hit : {P1_ADDR[31:8],P2_ADDR}
48hit : {P1_ADDR[47:8],P2_ADDR}

* 9-33 P2ADDR ZifF 24t il

FEHRBMR PIPE3 it % 7745 P3ADDR

P2_ADDR[7:0] 7.0 | RIW

otk 0x47
=R0AIEN OXXXA7
4 ik FEET LB 1 | o
- 15:8 - - -

PIPE3 syncword Hi3iH% 8 177 .
PIPE3 Myl S mld i 27 47
%% SYNCWORD_LEN i’ & : -
16bit : {P1_ADDR[15:8],P3_ADDR}
32bit : {P1_ADDR[31:8],P3_ADDR}
48bit : {P1_ADDR[47:8],P3_ADDR}

% 9-34 P3ADDR Ziff 28t 8]

P3_ADDR][7:0] 70 | RIW
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HW2000 %41t

M1 BSR4
5 S Min. Typ. Max. ‘ Units
VDD A TR 2.0 3.0 3.6 \Y;
TEMP | & A TR -40 +27 | +85 °C
* 9-35 U ERAE A

PR Typ A HRNAMEIE: Min 1 Max h4iRE, 4Ry E a0 S MER &K E

5 S5 Min. Typ. Max. Units
R IhFERLC
lvoo_pp POWER DOWN #505 F Hidi 1 1.5 10 UA
lvop_sieep | SLEEP #5xts v Hidi - 15 - UA
Ivop_idie IDLE #2x0E F sii - 2 - mA
TX =R
Ivbp_txs i DR S 8dBm N LR - 30 - mA
Ivbp_txa DR 4dBm I LR - 24 - mA
Ivbp_Txo i H Dy 0dBm B HL I - 19 - mA
lvoo_txen | Tt DIk -6dBm IS [ LR - 15 - mA
lvoo_txizn | HiTHH D)k -12dBm B HLG - 14 - mA
lvop_txeon | T HH Dy 2k -20dBm I HLGAL - 13 - mA
lvop_txasn | vt Dy h-35dBm I [ HL AL - 11 - mA
RX #=
lvop PR 5 R B0 N 1) HEL U @ AM/250K bps - 22 - mA
oo %ﬂg*&ﬁ%ﬁ&;ﬁﬁﬂ‘ 1) FEL 3 @ 1M/250K bps ] 16 ] A
Gzl R 2T 6dB)

* 9-36 S IhAE

1 DUEHAEA 12M SR T I DhEENR B .
W 2. PR R B E P (N 2290 _HW2000_User_Guide) ZFAE8sbIaab=Tr.

For | ARSI 2300 - 2500 | MHz
PLL.s | PLL RJig & 4% 2300 - 2500 | MHz
Fxtar | IR asiiE 12 12 20 | MHz
Afim | Hifi @ 1Mbps - 250 - KHz
Afasox | Hiifli @ 250Kbps - 250 - KHz
Rorsk | ZEiy 2l 250 - 1000 | Kbps
Fomm | FHES ] @ 1Mbps - 1 - MHz
Fenzsok | AP @ 250Kbps - 0.25 - MHz
% 9-37 RFIHINEAZSH
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5 ¥ ‘ Min. Typ. ‘ Max. Units
Pre | B D% - 6 8 dBm
Prec | RF RS WU H e vl 136 1 -35 - 8 dBm
Prec | RF RS HUA Hh Dhe n] RS - 1 2 dB

% 9-38 RF KEHLZH

s S Min. Typ. Max. Units
RXmax BER<O0.1%I fg KA 5 e & -20 - -10 dBm
RXsens REFE (0.1%BER) @1Mbps - 91 _ dBm
RXsens | ZHU% (0.1%BER) @250Kbps - -96 - dBm
Clico [FI4{E 5 C/l (@1Mbps) - - 10 dB
Cllist 1% ARIEAWE C/Il IMHzZ 25 . . dB
Cllanp 2" ARiEH C/Il 2MHz 27 - . dB
Cllzrp 3 ARiEH C/N 3MHZ -36 - . dB
Clico [Fl {55 C/l (@250Kbps) - . 6 dB
Cllist 1% ARIEFIH C/Il AMHZ 25 . R dB
Cllonp 2" AR5 AH C/I 2MHz 27 - . dB
C/l3rp 3 4REAE C/I 3MHzZ 41 R R dB

#* 9-39 RF N5

E: CN AN Blocking iR, T4 518 1 8

' Max. | Units
Fxo E%%*/Fﬁz - 12 _ MHz
AF | AR - 20 60 ppm

* 9-40 kGRS

WRREAE: Typ hHERWUAREGE: Min f Max. 43R 5, 468 e B 7 78 ) s ME AN B K (8

5 ¥ Min. Typ. Max. ‘ Units
ViH 1O ity 14 N i HLF 0.7VDD - - \Y;
Vi 1O i H A A K HLSP - - 0.4VDD \Y;
Vou 1O iy I %t Hi 51 HEL P (IOH=4.0mA) VDD-0.6 - - \Y;
VoL 1O i 1y H A HL~F-(10L=6.0mA) - - 0.7 \%

*£ 9-41 10311 DC %
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‘ Max. ‘ Units
Tstol 57 SLEEP BHE N IDLE AL [ - 5 - us
Trtol &5 POWER DOWN #i3, ] 900 ] s
HEX IDLE #553CH []
T AFEset A Al 3 R a2 s i SR AR S ST I T - 250 - Hs

TrxtoRx B P BOR B AL 5 R VI HMC ACK

e e L R - 250 - S
IRASIHRT IR EE T IN T (ACK A H
Todore | S B CEOR 58 BUS D1HCh & % ACK _ e ]
R ASEH T L (ACK ABiRE) H
042 A5 PR PIHLIN ) 2
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fix2 AREMERE

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

MOSI Master Out Slave In

MISO Master In Slave Out

* 9-43  ARihfipRE
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Eastsoft Joruammeranas HW2000 BEF

%3

G]}D
vCe ==}
2 470nF
ANTI
J_CE g E L(i
I-ﬂnF = [ Iiﬂpf
CGND = a2z =
— -~ Ul =
I Rl (TR GHD 24G. ANT
C5 iéggg
T sE| cE 1 = 15 .
CSN 2 4 0R
SCK 3 3 REN
MOST 4 3 REP
MBSO 5 1 VDD PA
o == oo
=T
CED XS51
GND VCC
CE j_ CSN
SCK. MOSI
M50 RQ
IDCS
9-1 HW2000 QFN20 L7 Wi [ i B 5]
I C5 AR RGPSy, W A N H 7 st g AR
i
T47pFT2211F
ANTI1
Ul \;%c
XTALP 1 [® 16
P THAN 7y S wve[B @D 11
VDDPA 3 14 IR¢ Cl 9
9 1nH | VDDPA RQ Q L
24G_ANT s REP | MisS [[13__MISO WHFINL
5 6nH EHP)-\].Z)IF g R MOST _i Q?KSI = =
T e e = T T
R SI,IipF DS 8 VDD18 CE S
HW2000SD
G o == C2 Cs
5.6pF NL 4TnF 150pF
XS1
GND 1 2 VcC
CE 3 B TSN
SCE__5 MOST
MISO 7 RQ
DC3
9-2 HW2000 SOP16/SSOP16 it 715 Ff Ji 2 <]
1 C5 R RGPITHAE Sy, H TR N st g R
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R AR FRRAE

» Shanghai Eastsoft Microelectronics Co. Ltd. HW2000 %45 1t
x4 HEGFR
QFN20 4X4 mm
E e
N16 N20 *
N f
— Cw
El
D) -
- = > = ‘ =
D -
Mt ) -
Yy
ANNEANA
N&
b
Top View Bottom View
N e e O o i *
- . ‘
=T ]
=T
Side View
¥ 9-3 QFN20 4x4 HHAME /R
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
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 0007 | 0012
e 0.500TYP. 0.020TYP.
| 0350 | 0.450 0014 | 0018
% 9-44 QFN20 4x4 #3: J~f
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SOP16 4X10 mm

D

R AR FRRAE

» Shanghai Eastsoft Microelectronics Co. Ltd.

iNiNiNiiNiNi

HW2000 %41t

L
[

Dimensions
In Millimeters

Dimensions
In Inches

Min. Max. Min.
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°

V1.3

#* 9-45 SOP16 4x10 H35E R~
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SSOP16 4X5 mm

El ,
. E .
| | | —
- — | — 1
— | —
= e =
o — | — 1 —
T |®:|:| __{—
L
O
P o
[\ L
\ |

K 9-5 SSOP16 4x5 HHE4MERE

Dimensions Dimensions
In Millimeters In Inches

Min. Max. Min.
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
0.200 0.300 0.008 0.012
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 0.635(BSC) 0.025(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°

* 9-46 SSOP16 4x5 FfH R ~f
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