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F1E SPIEO
1.1 SPIWiHE R AE R P

SPI R mTA% RAEF, 2 0 HW2000B &5 5 HHE T “SPIEE S0 &1,

1.2 SPHEEREER

i MCU i /5 ZEARYE SPI S5 IN Fr, SEHLAF A7 a3 5 A FIFO IS5 ThREpRE, s BT

/**************************************************************************

* PR FR: HW2000B_write_reg
* IIfediid: 5 HW2000B #{74%
* INSH addr A AEHLE
value ZFA7#HHE
* RS L
T ———————————

void HW2000B_write_reg(uint8_t addr, uintl6_t value)

/**************************************************************************

* M4 FR: HW2000B_read_reg

* DhRERR: i HW2000B 7517 %%

* EINSH addr A AEHLE

* R [E S % value ZFFAFAHE

e ————————————

uintl6_t HW2000B_read_reg(uint8_t addr)

/**************************************************************************

* PR FR: HW2000B_ write_fifo

* D)Refiik: 5 HW2000B FIFO

* FNSH: addr  FIFO ik
data  Efathhk
length #ds K &

void HW2000B_write_fifo(uint8_t addr, uint8_t *data, uint8_t length)
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*

*

*

data

*RESE: L

xxxxxxxxxxxxxxxxxxx

PR E 44 K. HW2000B_read_fifo
DhfEfiik: 5 HW2000B FIFO
WNZH: addr

FIFO #ihik
E G N
length s K &

nnnnnnnnnnnnnn /

void HW2000B_read_fifo(uint8_t addr, uint8_t *data, uint8_t length)

1.3 HR7PZ&¥IMCU SPIIL4IES

P #R ] AR R B T BRA A HR7P R4 MCU fE £ 45, HEFERH LR SP1L 4

WENREFY -

#define PCSN
#define PSCK
#define PMOSI
#define PMISO

#define CSN
#define SCK
#define MOSI
#define MISO

PB

PA

PB

PA

//MCU ixOikEE , ARFEIREEN/ELENE

0x00 //MCU imOELssiss: , RPFEIREN/ELENE

0x02
0x01
0x03

void HW2000B_write_reg(uint8_t addr, uint16_t value)

{
uint8 ti;

_asm

MOVI  0x80
IOR (&addr&) % 0x80, 1

BCC PCSN, CSN
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CLR (&i&) % 0x80

JBC (&addr&) % 0x80, 7 ;write  addr
BSS PMOSI, MOSI

JBS (&addr&) % 0x80, 7
BCC PMOSI, MOSI

RL (&addr&) % 0x80
BSS PSCK, SCK

INC (&i&) % 0x80, 1
BCC PSCK, SCK

MOVI  0x08

XOR (&i&) % 0x80, 0
JBS PSW, Z

GOTO  $-0xO0B;

CLR (&i&) % 0x80

JBC (&value&) % 0x80 + 1, 7;write  value_h
BSS PMOSI, MOSI

JBS (&value&) % 0x80+ 1,7

BCC PMOSI, MOSI

RL (&value&) % 0x80 + 1

BSS PSCK, SCK

INC (&i&) % 0x80, 1

BCC PSCK, SCK

MOVI  0x08

XOR (&i&) % 0x80, 0

JBS PSW, Z

GOTO  $-0x0B

CLR (&i&) % 0x80

JBC (&value&) % 0x80, 7;write  value_|

BSS PMOSI, MOSI

JBS (&value&) % 0x80, 7
BCC PMOSI, MOSI

RL (&value&) % 0x80
BSS PSCK, SCK

V1.0
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INC
BCC
MOVI
XOR
JBS
GOTO

BSS

(&i&) % 0x80, 1
PSCK, SCK

0x08

(&i&) % 0x80, 0
PSW, Z

$-0x0B

PCSN, CSN

uint16_t HW2000B_read_reg(uint8_t addr)

{

uint8_ti;

uintl6_t value;

asm

BCC

CLR

JBC
BSS
JBS
BCC
RL
BSS
INC
BCC
MOVI
XOR
JBS
GOTO

CLR

BSS

PCSN, CSN

(&i&) % 0x80

(&addr&) % 0x80, 7 ;write
PMOSI, MOSI
(&addr&) % 0x80, 7
PMOSI, MOSI
(&addr&) % 0x80
PSCK, SCK

(&i&) % 0x80, 1
PSCK, SCK

0x08

(&i&) % 0x80, 0
PSW, Z

$-0x0B;

(&i&) % 0x80

PSCK, SCK

addr

:read value

V1.0
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BCC PSW, C
RL (&value&) % 0x80
RL (&value&) % 0x80 + 1

BCC PSCK, SCK

JBC PMISO, MISO

BSS (&value&) % 0x80, 0
INC (&i&) % 0x80, 1

MOVI  0x10

XOR (&i&) % 0x80, 0
JBS PSW, Z

GOTO  $-0x0B;

BSS PCSN, CSN

return value;

void HW2000B_write_fifo(uint8_t addr, uint8_t *data, uint8_t length)
{
uint8_t i, j;

uint8 t value;

_asm

MOVI  0x80
IOR (&addr&) % 0x80, 1

BCC PCSN, CSN

CLR (&i&) % 0x80

JBC (&addr&) % 0x80, 7 ;write  addr
BSS PMOSI, MOSI

JBS (&addr&) % 0x80, 7

BCC PMOSI, MOSI

RL (&addr&) % 0x80

BSS PSCK, SCK
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INC (&i&) % 0x80, 1
BCC PSCK, SCK

MOVI  0x08

XOR (&i&) % 0x80, 0
JBS PSW, Z

GOTO  $-0xO0B;

for (j = 0;) < length; j++) {
value = datal[j];

asm

CLR (&i&) % 0x80

JBC (&value&) % 0x80, 7;write datalj]
BSS PMOSI, MOSI

JBS (&value&) % 0x80, 7

BCC PMOSI, MOSI

RL (&value&) % 0x80

BSS PSCK, SCK

INC (&i&) % 0x80, 1

BCC PSCK, SCK

MOVI  0x08

XOR (&i&) % 0x80, 0
JBS PSW, Z

GOTO  $-0x0B

_asm

BSS PCSN, CSN

void HW2000B_read_fifo(uint8_t addr, uint8_t *data, uint8_t length)

{

V1.0
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uint8_t i, j;

uint8_t valu

asm

BCC

CLR

JBC
BSS
JBS
BCC
RL
BSS
INC
BCC
MOVI
XOR
JBS
GOTO

for(j=0;j <

_asm

€

PCSN, CSN

(&i&) % 0x80

(&addr&) % 0x80, 7 ;write
PMOSI, MOSI

(&addr&) % 0x80, 7
PMOSI, MOSI

(&addr&) % 0x80

PSCK, SCK

(&i&) % 0x80, 1

PSCK, SCK

0x08
(&i&)
PSW, Z
$-0x0B;

% 0x80, 0

length; j++) {

CLR (&i&) % 0x80

BSS PSCK, SCK

BCC PSW, C

RL (&value&) % 0x80
BCC PSCK, SCK

JBC PMISO, MISO

BSS (&value&) % 0x80, 0
INC (&i&) % 0x80, 1
MOVI  0x08

XOR (&i&) % 0x80, 0
JBS PSW, Z

addr

:read data

V1.0
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GOTO  $-0x0A;
}
data[]j] = value;
}
_asm
{
BSS PCSN, CSN
}
}
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%2 E ey a s AN i
PLR N HW2000B 8 Fr i R B2 7~

2.1 HWZ2000B CE. PD_CTRL. SFT_RSTXZ|

1B TAER, &% CE 51 idiE, {#58 HW2000B 5 . #hi{% CE 3|4 4> 5 5 i HW2000B
OH, BEEAOH N SIRSE S 55428, fum CE Jo@UUER 3ms 50 K faE i, Fittr
FAF BB

PD_CTR(0x23[15]) At F 3 X POWER DOWN #E A fE(5E 5, ANFEHIE gk N b s sl 25
TEARSRE T3S,

SFT_RST(0x23[14) N A EALERE S 5, INE ALK WS RESE S, HFAEM N BT
WED INT {5 SRR B S E 6L, AN SFT_RST #8520 517775 M (Ox4c ZH 17
B ARy OfHf), SEINZE AL (OXOB) ZERIFi 724 FeiB

2.2 HW2000B BRiIAFFFHFE#IM6L

HW2000B I Hi 5 75 B WAL LU 294725, 1Mbps 1 250Kbps #J4a 46 BT .

void HW2000B_init_250K(void)
{
uint8_ti;
uintl6_t agcTab[18] = { 0x0000, 0x0000, 0x0000, 0x0001, 0x0002, 0x000A,
0x0012, 0x0212, 0x0412, 0x064A, 0x084A, 0x0A4A,
0x0A52, 0x0A92, 0x0C92, 0xOCD2, 0xOCDA, 0x0CE3

|3

HW2000B_write_reg(0x4C, 0x55AA);
for(i=0;i<18;i++){
HW2000B_write_reg(0x50 + i, agcTabli]);
}
HW?2000B_write_reg(0xOF, OXFCO4);
HW2000B_write_reg(0x01, 0x4D58);
HW2000B_write_reg(0x02, 0x04CC);
HW2000B_write_reg(0x08, 0xB6C4)

(
(
(
(
HW2000B_write_reg(0x09, 0xB442);
(
(
(
(

1

HW2000B_write_reg(0x4A, 0x326C);
HW2000B_write_reg(0x0B, 0x0873);
HW2000B_write_reg(0x49, 0x1330);
HW?2000B_write_reg(0x27, 0x8F20);
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HW2000B_write_reg(0x48, 0x4300);
HW2000B_write_reg(0x26, 0x000C);
HW2000B_write_reg(0x28, 0x8402);
HW2000B_write_reg(0x2C, 0x918B);
HW2000B_write_reg(0x2A, 0x40B4);
HW2000B_write_reg(0x1A, 0x0D31);
HW2000B_write_reg(0x19, 0x0884);
HW2000B_write_reg(0x20, 0xFO00);

void HW2000B_init_1M(void)
{

uint8 ti;

uintl6_t agcTab[18] = { 0x0000, 0x0000, 0x0000, 0x0001, 0x0002, 0x000A,
0x0012, 0x0212, 0x0412, 0x064A, 0x084A, 0x0A4A,
0x0A52, 0x0A92, 0x0C92, 0x0CD2, 0xOCDA, 0x0CE3
Iy

HW2000B_write_reg(0x4C, 0x55AA);

for(i=0;i<18;i++){

HW2000B_write_reg(0x50 + i, agcTabli]);

}

HW2000B_write_reg(0xOF, OxFC04);

HW2000B_write_reg(0x01, 0x4D58);

HW2000B_write_reg(0x02, 0x04CC);

HW2000B_write_reg(0x08, 0xB6C4);

HW2000B_write_reg(0x09, 0xB442);

HW2000B_write_reg(0x4A, 0x326C);

HW2000B_write_reg(0x0B, 0x0873);

HW2000B_write_reg(0x49, 0x1330);

HW2000B_write_reg(0x27, 0x8F20);

HW2000B_write_reg(0x48, 0x4300);

HW2000B_write_reg(0x26, 0x000C

HW2000B_write_reg(0x28, 0x8402);

HW2000B_write_reg(0x2C, 0x918B);

HW2000B_write_reg(0x1B, OxE754);

HW2000B_write_reg(0x06, 0xB0OO);

HW2000B_write_reg(0x07, 0x54EQ);

HW2000B_write_reg(0x1C, 0x51A0);

(
(
(
(
(
(

1

I

)
)

V1.0
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HW2000B_write_reg(0x19, 0x2084);
HW2000B_write_reg(0x20, 0xFO0O0);
HW2000B_write_reg(0x2A, 0xCOE4);

}

2.3 HEBGT UL

HW2000B W & ¥4t FIFO RN 64, #7 Ox29[12]#% & A'1’, M FIFO % — A iR ik 3
WK, P EEEFIRE A 63 77, & FIFO 57 iri &SR KE RO G127 A Y.

24 HW2000B TX CW

HW2000B i fi 5 3 AR R, LI A s i 5 3 T 26

void power_test(void) //{FEEREIRARIX
{

_reg = HW2000B_read_reg(0x1C); /i E7as Ox1C RYRIAE , RIABEGRARIERT |,
//0x1C HressiERIRIRARRE

HW2000B_write_reg(0x1C, _reg&OxFE7F);

HW2000B_write_reg(0x29, 0x0000);

HW2000B_write_reg(0x21, 0x0100);

HW2000B_write_reg(0x36, 0x0081);

void power_test_cancel(void) //XFBRERAIX
{

HW2000B_write_reg(0x36, 0x0080);
HW2000B_write_reg(0x21, 0x0000);
HW2000B_write_reg(0x29, 0x1800);
HW2000B_write_reg(0x3D, 0x0008);
HW2000B_write_reg(0x1C, _req); //iXJR Ox1C HFEHEHRE

2.5 HW2000B TX NOACK

DL B B S HW2000B 28 A1) FIFO RS IhEE, ACK ThREAMERE. H P 75 5% SPI I 5L
A C SPI #R1E K%k

_data[0] = 15; //#uEME=_data[]={15, 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
for(i=1;i<16;i++)

V1.0 14/20
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_datali] = i;

while (1) {
HW2000B_write_reg(0x21, 0x0100); // TX enable
delay_us(5); //3ERT>=5us
HW2000B_write_reg(0x3B, 0x8000); //i& 4581 FIFO
HW?2000B_write_fifo(0x32, _data, _data[0]+1);
HW2000B_write_reg(0x36, 0x0081);
HW2000B_write_reg(0x37, 0x0000);

delay_ms(5); //3ERT 5ms
_reg = HW2000B_read_reg(0x3D);  //&SHAZSHINT , tBeTH IRQ HHTSCIT
while (!(_reg & 0x0001)) {

delay_ms(5); //3ERT 5ms

__reg = HW2000B_read_reg(0x3D);

HW2000B_write_reg(0x36, 0x0080); // FIFO occupy disable
HW2000B_write_reg(0x3D, 0x0008); // clear INTO
HW2000B_write_reg(0x21, 0x0000); // TX disable

2.6 HW2000B RX NOACK

DL B & S23 HW2000B H A ) FIFO U Thft, ACK IhREAfERE.

while (1) {
HW2000B_write_reg(0x36, 0x0080); //#Uk FIFO {§RE
HW2000B_write_reg(0x37, 0x0000);
HW2000B_write_reg(0x21, 0x0080); //RX enable

_reg = HW2000B_read_reg(0x3D); //HWCRZSFIlT , tEENEE RQ HlfsCil
while (!(_reg & 0x0001)) {

delay_ms(5); //3ERT 5ms

_reg = HW2000B_read_reg(0x3D);

_reg = HW2000B_read_reg(0x36);

if (!(_reg & 0x2000)) { //CRC 13:3&
HW?2000B_read_fifo(0x32, _data, 1);
HW2000B_read_fifo(0x32, & data[l], _data[0]);
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}
HW2000B_write_reg(0x3D, 0x0008); //clear INTO

HW2000B_write_reg(0x21, 0x0000); //RX disable

2.7 HW2000B TX ACK NOPAYLOAD

DL IE & S HW2000B TX ACK # Ui shag, He ACK PAYLOAD AM#gg

HW2000B_write_reg(0x23, 0x0380 ); // ack times = 3
HW2000B_write_reg(0x3C, 0x1000 | 0x0001); // pipe 0 ack enable
while (1) {
for(i=1;i<16;i++){ //TX example data
_txdatali] = i;
}
_txdata[0] = 15;

HW2000B_write_reg(0x21, 0x0100);// TX enable

delay_us(5); //3ERT>=5us

HW2000B_write_reg(0x3B, 0x8000); // FIFO write pointer clear
HW2000B_write_fifo(0x32, _txdata, _txdata[0]+1); // write data
HW2000B_write_reg(0x36, 0x0081); // fifoO, pipe0 enable, fifo0 ocupy

/17 0x36 BN 0x0091 FRRHRIRIEEIBEAFERZ IR ack BIE
//HW2000B_write_reg(0x36, 0x0091); // fifoO, pipe0 enable, fifo0 ocupy, no ack
HW2000B_write_reg(0x37, 0x0000);

delay_ms(5); //3ERT 5ms
_reg = HW2000B_read_reg(0x3D); // waiting for tx finish , AT A3 IRQ H{fsCIR
while (!(_reg & 0x0001)) {

delay_ms(5); //3ERT 5ms

_reg = HW2000B_read_reg(0x3D);

_reg = HW2000B_read_reg(0x36);
if (_reg & 0x8000) {
// ERER , KEHRRIE ack EE | INAKRIERY

HW2000B_write_reg(0x36, 0x0080); // disable all
HW2000B_write_reg(0x3D, 0x0008); // clear INTO
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HW2000B_write_reg(0x21, 0x0000);// TX disable

2.8 HW2000B RX ACK NOPAYLOAD

DL L & SEE HW2000B RX ACK &5 IhRE, Hp ACK PAYLOAD AMiiRE

HW2000B_write_reg(0x23, 0x0380 ); // ack times = 3
HW2000B_write_reg(0x3C, 0x1000 | 0x0001); // pipe 0 ack enable
while (1) {
for (i =0;i < 64; i++) {//clear rx buffer
_rxdatali] = 0;

HW2000B_write_reg(0x36, 0x0080); //FIFOO config
HW2000B_write_reg(0x37, 0x0000); //FIFO1 bypass
HW2000B_write_reg(0x21, 0x0080); //RX enable

_reg = HW2000B_read_reg(0x3D); //Waiting for rx finish , t2AF3 IRQ *RKFSCIR
while (!(_reg & 0x0001)) {
delay_ms(5); //3ERT 5ms
_reg = HW2000B_read_reg(0x3D);
}
_reg = HW2000B_read_reg(0x36);
if (!(_reg & 0x2000)) { //CRC #3:3&
HW?2000B_read_fifo(0x32, _data, 1);
HW2000B_read_fifo(0x32, & data[l], _data[0]);

HW2000B_write_reg(0x3D, 0x0008); //Clear INTO
HW2000B_write_reg(0x21, 0x0000); //RX disable

2.9 HW2000B TX ACK PAYLOAD

DL AC & SEEL HW2000B TX ACK U ThRE, FH{#E ACK PAYLOAD

HW2000B_write_reg(0x23, 0x0380 ); // ack times = 3
HW2000B_write_reg(0x3C, 0x1000 | 0x0011); // pipe 0 ack, ackpayload enable

while (1) {
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for(i=1;i<16;i++){//tx example data
_txdatali] = i;

}

_txdata[0] = 15;

for(i=0;i<32;i++) {// clear rxack buffer
_rxackdatali] = 0;

HW2000B_write_reg(0x21, 0x0100);// TX enable

delay_us(5); //3ERT>=5us

HW2000B_write_reg(0x3B, 0x8000); // FIFO write pointer clear
HW2000B_write_fifo(0x32, _txdata, _txdata[0]+1); // write data

HW2000B_write_reg(0x36, 0x0081); // fifoO, pipe0 enable, fifo0 ocupy

/1% 0x36 BN 0x0091 FR-ZHRIAREEHIEA T ERZ LR ack BIE
//HW2000B_write_reg(0x36, 0x0091); // fifo0, pipe0 enable, fifo0 ocupy, no ack
HW2000B_write_reg(0x37, 0x0000);

HW2000B_write_reg(0x38, 0x0080); // ACKFIFOO config
HW2000B_write_reg(0x39, 0x0000); // ACKFIFO1 disable

delay_ms(5); //ZERT 5ms
_reg = HW2000B_read_reg(0x3D);// waiting for tx finish , 138]F8 IRQ A5 (LI
while (!(_reg & 0x0001)) {

delay_ms(5); //3ERT 5ms

_reg = HW2000B_read_reg(0x3D);

if (HW2000B_read_reg(0x36) & 0x8000) {
/[ERENEE , BRETHE
} else if ((_reg & 0x0102) == 0x0102) { // ackintO and ack with payload
HW?2000B _read_fifo(0x34, rxackdata, 1);
HW?2000B _read_fifo(0x34, & rxackdata[l], _rxackdata[0]);
//ACK payload #EK#EE

HW2000B_write_reg(0x36, 0x0080); // disable all
HW2000B_write_reg(0x3D, 0x0808); // clear INTO and ACKINTO
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}

HW2000B_write_reg(0x21, 0x0000);// TX disable

2.10 HW2000B RX ACK PAYLOAD

DL D & SEE HW2000B RX ACK & 51 IhRE, FH#iEE ACK PAYLOAD

HW2000B_write_reg(0x23, 0x0380); // ack times = 3
HW2000B_write_reg(0x3C, 0x1000 | 0x0011); // pipe 0 ack, ackpayload enable
while (1) {

for (i = 0;i < 64; i++) {// clear buffer
_rxdatali] = 0;

}

for (i = 0;i < 32; i++) { //ack payload example data
_txackdatal[i] = 32-i;

}

_txackdata[0] = 31;

HW2000B_write_reg(0x21, 0x0080); //RX enable , ZEB\ FIFO #iEi5A T FHZEI

//RRIS ack payload AfEHBiEEEaERI FIFO FHIaRIT
HW2000B_write_reg(0x36, 0x0000); //FIFOO bypass
HW2000B_write_reg(0x37, 0x0000); //FIFO1 bypass
HW2000B_write_reg(0x3B, 0x4000); //ACK FIFO clear
HW?2000B_write_fifo(0x34, _txackdata, _txackdata[0]+1); // write ack data
HW2000B_write_reg(0x38, 0x0180); //ACKFIFOO config
HW?2000B_write_fifo(Ox35, _txackdata, _txackdata[0]+1); // write ack data
HW2000B_write_reg(0x39, 0x0180); //ACKFIFO1 config

//iE1E ACKFIFOO %1 ACKFIFO1 ENR#EEE , IS B oGl IXEUE
HW2000B_write_reg(0x36, 0x0080); //FIFOO enable

delay_ms(5); //ZERT 5ms
_reg = HW2000B_read_reg(0x3D); //Waiting for rx end , t35] A IRQ =lF/5=SCH
while (!(_reg & 0x0001)) {

delay_ms(5); //3ERT 5ms

_reg = HW2000B_read_reg(0x3D);

_reg = HW2000B_read_reg(0x36);
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if (!(_reg & 0x2000)) { //CRC 58
HW2000B _read_fifo(0x32, _data, 1);
HW?2000B read_fifo(0x32, & data[l], _data[0]);

HW2000B_write_reg(0x38, 0x0080);
HW2000B_write_reg(0x39, 0x0080); //clear ackfifol_ocupy
HW2000B_write_reg(0x3D, 0x8808); //Clear INTO, ACKINTO , ACKINT1
HW2000B_write_reg(0x21, 0x0000); //RX disable

); //clear ackfifo0_ocupy
)

}

2.11 HW2000B ACK PAYLOAD# 454 i BH

7t ACK PAYLOAD IhAgfaAeRiz T, K] ACKINTN(OX3D 31748 R AL 12 BT — Uk e e it [
22 ACK PAYLOAD &%, 2483 PID {55 X B ACKINTn 724, 1 INTn =7 75 LI
SEECEHR S A RE A R, ZE{f e ACK PAYLOAD I RERT, & ¢k [B] 5 s 75 2 [8] i i i2 ACKFIFOO
A ACKFIFO1, FH5 NAMFEIRFHAE, HURFSHLE 3G H0H £ %14 ACKFIFO KIEEHE .

2.12 CIREE AR

3L SPI I ORI HW2000B I RR A 75 58 S 7246 AR SR 45 25 47 B2 I s
SGEF, DABEG SPI (S 7 i A VS I T Rt e R A B

T IRQ 777 2 B R AR 0 T e = A
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