WENSHING®® TRW-QOOCRF MODULE Series

Wireless Low Cost 900MHz RF Transceiver Module

Version History

Version Date Changes
V1.01 Jun. 12, 2007 1% Edition
V1.02 Aug.20,2007 2" Edition
V1.03 Mar.15,2008 3" Edition
V1.04 Apr.20,2008 4™ Edition
V1.05 Jun.18,2008 5™ Edition
Specification

® Remote Control Systems ® \Wireless Data Transceiver
® 300MHz~928MHz ISM/SRD Band ® Remote Metering

® \Wireless Security Systems ® Automatic Meter Reading

® Application Range : Remote Metering, Wireless Security Systems .,

Automatic Meter , Reading, Home Automation
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Application

The RF transceiver is integrated with a highly configurable baseband modem.
The modem supports various modulation formats and has a configurable data
rate up to 250Kbps. The communication range can be increased by enabling a
Forward Error Correction option, which is integrated in the modem.

TRW-900C provides extensive hardware support for packet handling, data
buffering, burst transmissions, clear channel assessment, link quality
indication and wake-on-radio.

The main operating parameters and the 64bytes transmit/receive FIFOs of
TRW-900C can be controlled via an SPI interface. In a typical system, the
TRW-900C will be used together with a microcontroller and a few additional
passive components.

Key Feature

® Small size

Separate 64-byte RX and TX data FIFOs

® [Efficient SPI interface: All registers can be programmed with one "burst”
transfer

® Programmable output power up to +10dBm

® High sensitivity (-111 dBm at 1.2 Kbps, 1% packet error rate)

Absolute Maximum Rating

IIIMII

Supply Voltage 2.7V 3.3V

Voltage on Any Digital Pin -0.3 VvDD+0.3 \%

Input RF Level +10 dBm

Storage Temperature -50 150 T

Range

ESD <500 Vv According to JEDEC

STD 22, method A114,
Human Body Model
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General Characteristic and Electrical Specification

Frequency Range

Data Rate 1.2 250 Kbps

Power Down Modes 400 mA Voltage regulator to
digital part off, register
values retained (sleep
state)

Current Consumption, 16 mA

RX

Current Consumption, 30 mA  Transmit mode,

TX +10dBm output power

Receiver Sensitivity 1.2k data rate -111dBm

Transmit Output Power +10 dBm Transmit mode

Pin Assignment

1 DR | CPHERREA 0, A LI, SR RF IFAEEXEEIE R
2 CS B | ACEEE R, AR
3 MISO | AU R, A R R A
4 SCLK BN | 4 RF G5 (it di
5 MOSI W | AR NN R, A R R AR
6,9,10 VDD YR IE AR
7.8 GND U R
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SRE

TRW-900C §2| SPI AU {2 1= » 5 % MUSRF IR Ao (519 bIt7 £ Ty 7% » 7
OHf » FITRLFS ™ wrfl - Hith 15 > FIRLE!
Pl R - £i§2¢ - address+data
TOR] AR S HRIA ¢ B R R PR A SRR e R T I -

1-
2 -

T
T

TER| EE‘[EI%IE?F%LLHF[UE IFIGJ?E_J'%%FZ % F[UJ__L{FTE"[

fﬁéﬁ?ﬂ : OX7F+N {fil Byte (N<65) -

FpUsg  OXFFN fiif Byte (N<61) -

3+ i RIERTY ORIV T OXTF  ~ i S 64 [ Bytes VSRR RF < @i
AUERR] Ah 7 T, OXFF » — 7§ 2 7¢RF Fit} 64 ([ Bytes -

4 -
_)Tl(_ _)TZ(_ _)‘il'3(_ HTAI-H %75?:— %iTS -
SCLK: ! I _l E \—
Wriite to %egist:er
PIERE I EICICIEICICD CINCRCDED CDED R EDADIE
Rea:d to r:egiste:r
NICIENEDED ED EDEDED ED E D
Wri:tem Qata
MOSI IL ' EDEDED DZ:(EIT D.,SXDHEKEDIAXD N GRE 1)<DE> X
Rea:d frorin dat%: |
most [ (4 X4 X1 X3 X4 X i X iX1
Fsclk< 6.5MHz
T1 > 200us T2 > 50ns
T3 > 50ns T4 > 80ns
T5 > 20ns T6 > 20ns

0x30 It RF 85

0x32 4] RF v OSC

0x33 FIFAEESE > SEHTIREI] ] Sl 1ms
0x34 VB U5 g

0x35 1B 3 =A% E

0x36 GEE T R

0x39 PSRN

Ox3A RS ™ FE AR

0x3B (LESPER Sy LE

OX7E resa e N

OX7F/OXFF BAEEE I B E TR
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bt | 1.2K | 2.4K | 48K | 10K | 38.4 | 76.8 | 100 |250K LIReaR A
FSK | FSK | FSK | FSK | FSK | FSK | FSK | MSK | 37
0XxOD | Ox1E | Ox1E | Ox1E | Ox1E | OX1E | Ox1E | Ox1E | Ox1E | #%¥'® TRW-900C [f3
OXOE | OxC4 | OXC4 | OXC4 | OXC4 | OXC4 | OxC4 | OxC4 | OxC4 | #H, TAFILHHZ
OXOF | OXEC | OXEC | OXEC | OXEC | OXEC | OXEC | OXEC | OXEC | 868MHz.
0x13 | 0x23 | 0x23 | 0x23 | 0x23 | 0x23 | 0x23 | 0x23 | Ox23 | 13H[6:4] %% Fif HL A (i 8
0Ox14 0x3B Ox3B | Ox3B | Ox3B | Ox3B | 0x3B | Ox3B | 0x3B LSH[LOJLAH 7RIS
(RIAESH
OXOA | 0x00 | Ox00 | Ox00 | Ox00 | Ox00 | Ox00 | Ox00 | Ox00 | ' %% & sHiH
0xOB | 0x08 | Ox08 | Ox06 | Ox06 | 0x06 | 0x06 | 0x06 | OxOB | OBH[3:0]IF &% E
0x0C | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | [#l5E
0x10 | OXF5 | OXxF6 | OXC7 | OXC8 | OXCA | Ox7B | OX5B | Ox2D | #iit (14 2 i i
Ox11 | Ox83 | 0x83 | 0x83 | 0x93 | 0x83 | 0x83 | OXF3 | Ox3B | i EFEAL M T /EHi %
0x12 | 0x03 | 0x03 | 0x03 | 0x03 | Ox03 | Ox03 | Ox03 | Ox73 | 12H[7:AJisk % HH f 7 =X
0x15 | 0x15 | Ox15 | Ox15 | Ox34 | Ox34 | Ox42 | Ox47 | Ox00 | #%d 8 (i
0x22 | 0x10 | Ox10 | Ox10 | 0x10 | Ox10 | Ox10 | Ox10 | Ox10
0x21 | Ox56 | 0x56 | 0x56 | 0x56 | Ox56 | 0xB6 | OxB6 | OxB6
0x18 | 0x08 | 0x08 | 0x08 | 0x08 | 0x08 | Ox08 | Ox08 | 0Ox08
0x19 | 0x16 | 0x16 | 0x16 | 0x16 | Ox16 | Ox1D | Ox1D | Ox1D
Ox1A | OX6C | OX6C | OX6C | OX6C | Ox6C | Ox1C | Ox1C | Ox1C
0x1B | 0x03 | 0x03 | 0x43 | 0x43 | 0x43 | OxC7 | OxC7 | OxC7
0x1C | Ox40 | Ox40 | Ox40 | Ox40 | 0x40 | 0x00 | 0x00 | 0x00
Ox1D | 0x91 | 0x91 | Ox91 | Ox91 | 0x91 | OxB2 | OxB2 | OxB2 BRI IE AT 57
0x23 | OxA9 | OxA9 | OXA9 | OXA9 | OXA9 | OXEA | OXEA | OXEA H<<430.5MHz I, 0x24
{1 %4 OXOA
0x24 | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A
0x25 | 0x00 | 0x00 | 0x00 | 0x00 | Ox00 | Ox00 | Ox00 | Ox00
0x26 | Ox11 | Ox11 | Ox11 | Ox11 | Ox11 | Ox11l | Ox11 | Ox11
0x29 | 0x59 | Ox59 | Ox59 | 0x59 | Ox59 | Ox59 | 0x59 | 0x59
0x2C | 0x81 | Ox81 | Ox81 | Ox81 | 0x81 | 0x88 | 0x88 | 0x88
0x2D | 0x35 | 0x35 | 0x35 | 0x35 | 0x35 | 0x31 | 0x31 | 0x31
Ox2E | OxOB | OxOB | OxOB | OxOB | OxOB | OxOB | OxOB | OxOB
0x08 | 0x05 | Ox05 | 0x05 | Ox05 | Ox05 | 0x05 | Ox05 | 0x05 | Hffufz sl
0x02 | 0x06 | 0x06 | 0x06 | 0x06 | Ox06 | Ox06 | Ox06 | Ox06 N
0x00 | 0x06 | Ox06 | 0x06 | Ox1B | Ox1B | Ox1B | Ox1B | Ox1B i
0x06 | OXFF | OXFF | OXFF | OXFF | OXFF | OXxFF | OXxFF | OXFF HERIRIE, i

I, HAG % OXFF
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IS 5L #IES 868MHZ > 250K BRI - S 5T O MR (7t T IRV (B 2 %RYR

1.

5.

TRW-900C i Jﬁlﬁ‘r%}"t : ODH » OEH - OFH
FREQ[23:0] = Fcarrier2"16/26000000
1: 7 [=FiEEL 868MHz - [I]] FREQ[23:0] = 868000000*2"16/26000000 = 2187894
= 0x216276
}]] ODH = 0x21 OEH = 0x62 OFH = 0x76
fl2 7 (=i 5L 878.5MHz » [I]] FREQ[23:0] = 878500000*2"16/26000000 = 2214360
= 0x21C9D8
f]J ODH = 0x21 OEH =0xC9 OFH =0xD8
%ﬁﬁ?ﬁﬁﬁﬁﬁﬁﬂﬁﬁiﬁiﬁé@?@ : 13H[1:0]14H
fenannel = 26000000%(256+11H[7:0])*2710[1:0)/2718
OB P AR i 45 250K - 1] 14 = 0x3B,13[1:0] =
L ﬁ_‘[&ﬂ]ﬁp VSR © OX0A
fearier = Tease Herannel *0AH[7:0]
ﬂ[l%ﬁlﬂ/{l? 800MHz - fepanne = 250K » 0X0A=00 FILJFF[ ] ’5 IJFIJ (i £ 800MHz
U115 HLIFTES BOO » fomane = 250K » OXOA=04 fiu5F » FIIFfFY (E3fisF 1% : 801MHz
*r];ﬁ;'fﬁm%%_’ : 13H[6:4]
13H[6:4] = 0 §I[[13 2 {4 Byte [rofjiis
13H[6:4] = 1 [I[[%% 3 fi Byte i
13H[6:4] = 2 [IJ1% 4 {4 Byte [iUffijiEifs
13H[6:4] = 3 §1[[13 6 {4 Byte [fjis
13H[6:4] = 4 [I[|¥% 8 {f# Byte F“H'J’Eiﬁg
13H[6:4] = 5 F[J1% 12 i Byte [IUfji s
13H[6:4] = 6 [I[£% 16 {li' Byte [V
13H[6:4] = 7 [I[l4% 24 {4 Byte Ui
BISTIYIEORE - 10H[7:4] » B B MG FOR R -

10H[7:4] =00 812K 10H[7:4] =01 625K
10H[7:4] =02 541K 10H[7:4] =03 464K
10H[7:4] =04 406K 10H[7:4] =05 325K
10H[7:4] =06 270K 10H[7:4] =07 232K
10H[7:4] =08 203K 10H[7:4] =09 162K
10H[7:4] =10 135K 10H[7:4] =11 116K
10H[7:4] =12 102K 10H[7:4] =13 81K
10H[7:4] =14 68K 10H[7:4] =15 58K

IF a,ﬁa:pfjf%@ : fir = 25390.625*0BH[3:0]
[ 2.4K {7 (B, 0BH[3:0]=8,}!|] fir = 203.125KHz
Z f‘EéﬁﬁEﬁJF%‘é: 10H[3:0] » 11H[7:0] > BTl
RATE = (256+11H[7:0])*2"10H[3:0]*26000000/2"28
] = gn ek g 2.4K > Il 11H = 0x83,10H[3:0] = 0xx6
B g ek kL 1.2K > flff 11H = 0x83,10H[3:0] = 0xx5
ﬁ’@iﬁ%’h? : 12H[7:4]
12H[7:4] = 0 » FIPHE 2-FSK i -
12H[7:4] = 1 > FIPFLEE MSK L -
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0. RIBPIRL 15H

a.
b.

& MSK [ » i eimfiss 1 -
it 2-FSK i - H ﬁﬁ;{@fmaﬁfﬂ?ﬁvm REYT
faey = (8+15H[2:0]*2°15H[6:4]*198

10. ﬁéwﬂ”ﬁju 08H
08H = 0x04 » FIPHFE] v pLEIEAY > B R AYffiis 4T 06H f[1
i ’51[ 06H [[1fvifi % 0x70 R e (gt b0 75 3R FTFLHE U571 Byte Ut 112

M, 7 3 SRR S Ve o0 PR S R L5 g e[k -

FLEHZS 2 OXTFHN fif Byte (N = 06H [[1fiffi)
08H = 0x05 - FHFT W= pLiit Ay » E R A b5 $19 57— fi Byte pu%vR] » 06H
FlIp il £ OXFF -

T 2 OXTF+RH o % N [ Byte rsN=Ff o2 2)

=
BT ABIRIER] B R <64 s [l KT #'?H’é]?ﬁ * TRW-900C f5¢'f]1 - vn
P RS > 64 » [T F G2 TEIRE TRW-000C L5 » 13 TRW-900C #85:[

P UE- i 64 [ Byte pJ; E o SRR

1011 2y WAFT 64 i Bytes i TRW-900C

1012 7 DR s ) «

10.1.3 1 OXFA Fufifi » Y[ GEE(AN fifi 2% 0x10 » %FIFJ“v‘Er‘ﬁEaHI J 16 { Bytes 1<

ER 0 YNGRV EL 0x20 » SRS sl ke EJ 2 (i Bytes j4i=50 -

10.1.4  FUSSEE(] OXFA [iuffi» H| ﬁp Hdﬁr”f“ﬁﬁl” R TRW-900C fit

A e EHE0 A E‘H{ 1 -

10.1.5  YHNF IR EGETRRIERS e rRlER > £iHE 10.1.13% 10.1.14 -
Eﬁ’?ﬁ}%ﬂ’#ﬁ%ﬁ{ S DRASEEA [ - INGEF ORI [ 61 - [ DR BUBSE
2R H BYTE fUerRlt i 2@V (el - i~ (-5 RSSIfvffi » &~ 5} CRC
A - ’g,.& [l CRC fruffi bit7 £ 1 » FefAEF 0 gi > IIEHRL > RSSI ikl ) i
SRRV ONRERORTRE S - SRR G AL OXFF £L-1<0 fY - O
E[}F['Ijl'%@—‘\jff‘ 60 > EJ”;"F%%@Wﬂ}@[M :

10.2.1 ft%“?ﬁ DR 75dghny 1 o

10.2.2 1 OxFB [If9ffiJii{ 574> 51 [I[] #¥- TRW-900C 15 {1311 50 fit BYTE %%

FI (= 51/50 f 1R ETF e 15 F,Jfg;lf:omrs FIAS T T L et

10.2.3 F1H210.2.2 > Y[ 7 A7 7 OXFB E?JJ: » I DR 86855 (% > FEP VAT RR]

74 50 i Byte - i "Eazxm;gﬁ OXFB ISRz » FNRIERIVEYR (3=« 3
EHAUEYR EE R 2y ]
10.2.4 ’g.l, DR #6Ughay (%5 ,‘&ﬁiﬁlﬁﬁ@ﬁﬁ 2Pl
R R PIEET o T OX06 FIFY{E-N 7 50+2 -
T AR W ESEETS o EEIpYET- i BYTE fUf[i-N % 50+2

11, skt

ﬁ%ﬁzﬁ Th# Data Rate (dBm)

Frequency |(+10 | +8 | +6 | +4 | +2 | +0 | -2 | -4 | -6 | -8 | -10 | -12 | -15 | -52

300~400MHz | C2 | C8 |CE | 89 | 8D |3F |54 |57 | 6B |35 | 34 | 33 | 1D | 00

400~750MHz | CO | C5 | 81 |88 | 8D | 3F |53 |57 |2A | 35| 34| 33 | 1C | 00

750~999MHz | C3 | C9 |CE | 87 |8C | 3F |54 | 57 | 2B |28 | 34 | 33 | 23 | 00
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F%Lﬁj} pUh -£T, OX7TE+8 i BYTE U] » 8 fi Bytes ik B EET] Fpuzisk o

E‘Ef?'\,ﬁ}w fifl 7% OXFE+8 fi# BYTE [iU%YF| > 8 {ii Bytes ,5_7, AL%»M‘J =

G

1. Ffﬁ : TRW-000C .V ik IiifiL 1y 1, OXTE/TF/B0/B1/82/83/84/85 fl17s ™ Birfs2
DL OXTE A gkl 2 ﬁj:* 8 [l Bytes P yRlEE Cghich it ") » AL

OX?E/7F/80/81/82/83/84/85 JTHI- |ﬁ

2~ F}H miso FLAF| cs =0 [{ =

AL i ds- 0 > MISO g@w<rﬁm@ﬂmcu%ﬁf{a{%ﬂ@f\%ﬁ%ﬁ‘ I

B Eo B EMAEC R A -

T [V E (]
1- 1g[ﬂL—TRW-QOOC E AU  Reset-TRW-900C -
2- E‘_' ' TRW-900C ﬁ'ﬁﬁ? ¢ Config-TRW-900C -
3- »?Mj (AR
FEFHES - FIFH © TRW-900C-TxMode -
sz EJ%E = TRW-900C-RxMode -
;ﬂfﬂﬂﬁl?c : E'J%E?“ : TRW-900C-TdleMode -
4 - EYR| [
F R EJ%E = : TRW-900C-Send-Data -
B IR ﬁﬁﬁé?‘ :  TRW-900C-Receive-Data -
5 - H Paftist
%‘fﬁu’fﬂ* pifFE=Y : TRW-Q00C-Set-Power -
[RIPFEpg EJ*E?“ :  TRW-900C-LowPowerMode -

PRI Y BRI

I* FEAE £ 0 TRW-900C

/< gl & LHX [ : 2006-11-03

[* fgash D LHX PP 1 2006-11-03

I* PR R i I TRW-900C

/* 5% Verl.00

/
#include <C8051F320.H>

/ * *% * * *% * *% *% *

/
/* kkkkkkkkhkkkkkhkkkhkhkkkkhkhkkkhkhkkkkhkhkkkkhkkkkkhkkkhkkhkkkkkhkkkkkhkkkkkkkkkk
const unsigned char code TRW-900C_Table[68];

/*
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sbhit CLK = P171;
sbhit MISO = P172;
shit MOSI = P1/3;
shit CS = P1"6;

sbit DR = P1"4;

sbit TX_LED = P2"1;

JrAddkdcikk * * * * *%k% *

I* fEre © W-TRW-900C- Byte */

[ PR ¢ [ TRW-900CHS * — (lHBytefiusvh] */

J* »#F,EIT*; DX/

Tl Gl
void W-TRW-900C_Byte(char x)
{

unsigned char i;
for(i=0;i<8;i++)
{

CLK =0;

MOSI = 0;
if(x&0x80)
MOSI = 1;
x<<=1;

CLK =1,

}

CLK =0;

I fiErt  R-TRW-900C- Byte  */

I* fjJﬁ‘&ijﬁf}_ : IETRW-900CH ' ([#Bytefluerf] */

* ﬁE}J’; & */
T I

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

char R-TRW-900C-Byte(void)
{

unsigned char i,x;
for(i=0;i<8;i++)

{

CLK =0;

X <<=1,

X &= OXFE;
if(MISO)

X|= 0x01;

CLK =1,
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}
CLK =0;
return(x);

[k ek ko k bk kk ok ok ko ek ok ok ok ko ok
I* FrEtrt; + Config-TRW-900C_ Byte */

I* Tl KIEIFI'TRW-QOOC%L%EE'% iByte */

P "I+ W-TRW-900C- Byte */

/* R-TRW-900C- Byte */

[* H[QV%‘ FE] g,addressﬁwf“ b %lf FiOVE ¥/

P PR fiff 2 E‘JT}#H; T

/* ﬁﬁ" : address */

I* :’Q[fl 1 c_data*/

I i IIIF,TRW-gooq SR fiByte ¥/

*kkkkkkkkhhhhhhkk *kkkkkkkkkhkhhkk *% *kkkkk * * * *% *% *kkkkk * * *%

char Config-TRW-900C-Byte(char address,char c_data)
{

CS=0;

while(MISO); // *[J“rMISOjLF, ¥ %?ﬂ ) F\, E'U%ﬁj@h‘)i&&?ﬁ\ EREt
W-TRW-900C-Byte(address);

if(address&0x80)

c_data = R-TRW-900C-Byte();

else

W-TRW-900C-Byte(c_data);

cs=1;

return(c_data);

}

JFH* *kkkkk *kkkkk *% *kkkkkkkkhhhhhhhhkkrkkkkhkhkhhhhhhhiiix

I* FiEt e, : Reset-TRW-900C*/

P PR [ TRW-900CH

/* q:ff ' P IE;lr : W-TRW-900C- Byte */
/* ﬁﬂ?ﬁ \ . =¥/

Pop

JFH* *kkkkk *kkkkk *% *kkkkkkkkkkhhhhhhhhkkkkkkkkikrhhk *

void Reset-TRW-900C(void)
{

unsigned char i;

CcsS=1;

for(i=0;i<100;i++);

CS=0;

for(i=0;i<200;i++);

Ccs=1;

for(i=0;i<200;i++);
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CS=0;

while(MISO); // ?H"’é’%MISOﬂ'Fﬁ @Ellg}u{j\ ’ 'F‘\, EJ[J%:“‘HﬁﬁF*} fI;E*Fﬁ:’: EETY
W_TRW-900C_Byte(0x30);

CS =1,

}

/ * * *% *kkkkk *% *kkkk *kkkkkkhkhhkk *kkkhkkkkkkk

I* FrHEr e+ TRW-900C-Set-Power*/

I* ﬁJﬁ‘:}Fﬁfﬁ : ?&T’Ff{TRWOOOCﬁﬂK*/
PG IF¥Er + W-TRW-900C- Byte */

P OEeRI - Rl pi8 i Bytefl g5
* ﬁﬁiﬁ; DX ¥/

T Gl )

JrAddkdcikk * * * * *%k% * * * * *

void TRW-900C_Set_Power(char x)
{

unsigned char i;

CS=0;

while(MISO);
W_TRW-900C_Byte(0Ox7E);
for(i=0;i<8;i++)
W_TRW-900C_Byte(x);

Ccs=1;

}

/ * * *k% *kkkkk *% *kkkkkkkkhhhhhhhhkkkkkkkhhhhhhhhrhhhx

I* e E; ¢ Config_TRW-900C*/

[* BRI TRW-900CH

P+ @R+ Config_TRW-900C_ Byte */
/* T W_TRW-900C_ Byte */

A R

TSI

/ * *kkkkk *% kkkkkkkkkhhhhhhhhkkrkkkkkkkhkhhhhhhhix

void Config_TRW-900C(void)

{

unsigned char i,x;

do

{

for(i=0;i<68;)
Config_TRW-900C_Byte(TRW-900C_Table[i++],TRW-900C_Table[i++]);
TRW-900C_Set_Power(0xC3); // F;fp’;&éﬁq:j@«éﬁzﬁ
CS=0;

while(MISO);

W_TRW-900C_Byte(0x33);

CS=1;
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CS=0;

while(MISO);
W_TRW-900C_Byte(0x37);

CS =1,

for(i=0;i<200;i++);

i = Config_TRW-900C_Byte(0x80,x);
}while(i'=0x1B);

}

/ * * *%% *kkkkk *% * * *% *% * * * * * * * *% * *

I* FrEee; - TRW-900C_Tx Mode*/

I* Zhp=dfnt - PETRW-900C T [ 5L

[ PR s R ([ TRW-O00C 145 fifff A p 2 THIASL [ g A6
/* 'Fjaq‘ﬂjfﬂgl’( ' W_TRW-900C_ Byte */

/* ﬁﬁij : :\ﬂ:\*/

I

JrAddkdcikk * *kkk * *kkk *kkkkkkkhhkhhhhhkkkkkikkkik kkkhkkkkkkkk *kkkkkkkkkk

void TRW-900C_TxMode(void)

{

CS=0;

while(MISO);
W_TRW-900C_Byte(0x36);
Ccs=1;

CS=0;

while(MISO);
W_TRW-900C_Byte(0x3B);
CcsS=1;

CS=0;

while(MISO);
W_TRW-900C_Byte(0x35);
CsS=1;

}

I* FrEre; - TRW-900C_Rx Mode*/

I TpgEg PR TRW-900C™ (&t f i/

I FrEe PR I TRW-Q00C 1 FE S 5 4 SIS =il S A8/
P G+ W_TRW-900C_Byte*/

L R

[ &=E =

I' *kkkkkkkkkk *kkkkk *% *kkkkkkkkkkkhkkhhkkhkxk * * *
void TRW-900C_Rx Mode(void)

{

CS=0;

while(MISO);
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W_TRW-900C_Byte(0x36);
Ccs=1;

CS=0;

while(MISO);
W_TRW-900C_Byte(0x3A);
CsS=1;

CS=0;

while(MISO);

W_TRW-900C_Byte(0x34);
CS=1;

Jedkddckkddedok * *kkkk * *kkk *kkkkkkk *kkkkkkkkkkhhkk

I* it + TRW-900C_Idle Mode*/

I et R TRW-900C™ [t 2 L=/

I FYEEE c RrEET (I TRW-900CH 5§ f-38 5/

); AL O RR NSRS AR TR T 5 5 B T AR S (BG5S
P I © W_TRW- 9OOC_Byte*/

* »#F,?J’x : m\*/

* 3B

/ * * *%% *kkkkk *% *kkkkkkkkkkhhhhhkkkkkkkk * * *

void TRW-900C_Idle Mode(void)
{

CS=0;

while(MISO);
W_TRW-900C_Byte(0x36);
CsS=1;

}

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

void Send_FIFO_Pointer(void)

{

unsigned char i;

while(Config_ TRW-900C_Byte(0xFA,0x00)>0x10)
for(i=0;i<200;i++);

}

fidahabadadatatd it *kkkkk *% *kkkkkkkkkhhhhhhhkkkkkkkhhhkhhhhhhhhhx *% *kkkkk *% *kkkkk

I* FrEft, - TRW-900C_Send_Data */

I* fiJﬁiﬁflfj D ETRW-900CHE 2R */

P PSR ¢ BTV 88H » T SRR B AEpUBER - T % [ BytefiuTYR £
0x00,0xFF 7 Elj?ﬂrﬁ %pw{ﬂ Z

[* F%E* m@r W_TRW-900C_Byte */

PO X R S OByt | R SB[ S BT 110(HByte

P
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/**************************************************************************************************

void TRW-900C_Send_Data(unsigned char x)
{

unsigned char i;

TRW-900C_TxMode();

CS=0;

while(MISO);

W_TRW-900C_Byte(0x7F);
W_TRW-900C_Byte(x);

if(x<65)

{

for(i=0;i<x;i++)

W_TRW-900C_Byte(0x88); // 5i:=88H[Y e k]
CsS=1;

}

else

{

for(i=0;i<60;i++)

W_TRW-900C_Byte(0x88); // 3i:=88H[Y % k]
CcsS=1;

while('DR);

Send_FIFO_Pointer();

CS=0;

while(MISO);

W_TRW-900C_Byte(0x7F);
for(i=0;i<(x-60);i++)
W_TRW-900C_Byte(0x88); // #i;=88H[1U ]
cs=1;

}

while(IDR); // TR ST » FLHFE RS i o FIEPS * IDLEML » PR ST FAEAE * Bt
EI'UE?F, * IFFTRW-900C_Rx Mode ()&t

}

/ *kkkk *k% *kkkkk *% *kkkkkkkkkhhhhhhhkkkkkkkhhhkhhhhhhhhhx

I* FrEt, - Receive_FIFO_Pointer */

el abuc %TRW-%OC}%H’;@H&I%@ ' ‘F!f,’u’??[J51[’{af€}’%€lL% s 3Bl
P+ I - W_TRW-900C_Byte */

i R

[ SRl 0 BT EIBOHBytefl R iR Ik e

P 1 S Y|S0 BYte[i e ¥

/

%4

unsigned char Receive_FIFO_Pointer(void)

{

unsigned char i = 0;
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while(Config_TRW-900C_Byte(0xFB,0x00)<51)
{

TX_LED = ~TX_LED;
for(i=0;i<200;i++)
if('DR)

i =210;

if(i==211)

break; //:5L1 ',While?ﬁ F'J
}

if(i==211)

return(0);

else

return(1);

}

/ * *% * *% * * *% * * * * *

I* Fiit € TRW-900C_Receive_Data */
[< ZPfEq - FTRW-900CH 175k */
I* B 2 L) R B R M

/* »F%Ex IF¥E: W_TRW-900C_Byte */

[* ﬁg;i-’i DA

I* SRRl 0 BN E IEEER M
PO L G L[sr:ﬁ# ErR ¥/
2 L

/ * *k% *kkkkk *% *kkkkkkkkkkhhhhhkkx * *kkkkkk

char TRW-900C_Receive_Data(void)

{

unsigned chari =0, x =0,y = 0,z,CRC_Value;
unsigned char xdata RF_Buffer[100],RF_Pointer = 0;
while(DR)

{

if(Receive_FIFO_Pointer())

{

X++;

CS=0;

while(MISO);

W_TRW-900C_Byte(0xFF);

i=0;

if(x==0)

{

RF_Pointer = 0;

y = R_TRW-900C_Byte();

y + I TSR IR R R 2Ry 0 - [WEERSSI > E- [WBIT7HL,CRCIf -
JICRCL i > HIBIT7 =1 A HI[£50
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RF_Buffer[RF_Pointer++] = y-1;

}
for(;i<50;i++)

RF_Buffer[RF_Pointer++] = R_TRW-900C_Byte();

Ccs=1;

z = y-50;

}

else

{

CsS=0;
while(MISO);

W_TRW-900C_Byte(0xFF);

if(x==0)
{
RF_Pointer = 0;

y = R_TRW-900C_Byte();

y

RF_Buffer[RF_Pointer++] = y-1;

for(i=0;i<y;i++)

RF_Buffer[RF_Pointer++] = R_TRW-900C_Byte);l

}

else

{

for(i=0;i<z;i++)

RF_Buffer[RF_Pointer++] = R_TRW-900C_Byte();

}

CRC_Value = R_TRW-900C_Byte();
RF_Buffer[RF_Pointer++] = CRC_Value;

CcsS=1;

z = OX7F;

}

}

if(z == Ox7F)
{
if(CRC_Value&0x80)
return(2);
else
return(1);

}

else
return(0);

}

/
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I* FrEt £ - TRW-900C_Low Power Mode */

I* l#ﬁﬁ’ﬁ‘liﬁ P FTRW-900C ™ [y (RIJESGE */
P IF¥E : W_TRW-900C_Byte */

I* ﬁ SR

Tl Gl L)

/ * *% * *% * * *% * *kkkkkk *kkkhkkkkkkk

void TRW-900C_Low Power Mode(void)
{

CS=0;

while(MISO);
W_TRW-900C_Byte(0x36);
CsS=1;

CS=0;

while(MISO);
W_TRW-900C_Byte(0x39);
Ccs=1;

CS=0;

while(MISO);
W_TRW-900C_Byte(0x32);
CcsS=1;

}

JrAddkdcikk * * * * *kkkk

void Init_ MCU_Status (void)

{

P1MDOUT = 0x4B;

P2MDOUT = 0x01;

P1 = OxF4;

XBR1 = 0x40;

OSCICN |=0x03; /| [Ei#E,24M
}

/*******************************************************************
[ P e Maingiike

/* MCU Body : C8051F32x */

* ﬁﬂ;?]j : : */

PO

/ * *kkkk * *kkkkkkkkkkhhhhhhhhhkkxkkkkkrhhhk *

void main(void)

{

unsigned int x;
unsigned char i;
PCAOMD = 0x00;
for(x=0;x<30000;x++);
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Init_ MCU_ Status();
Reset TRW-900C();
Config_TRW-900C();
for(x=0;x<1000;x++);
while(1)

{
TRW-900C_Send_Data(90);
TRW-900C_RxMode();
for(x=0;x<60000;x++)
TRW-900C_Receive_Data();
}

}

const unsigned char code TRW-900C_Table[68] =
{

0x0D,0x21, // 1.2K 2-FSK 868M
O0x0E,0x62,

0x0F,0x76,

0x0B,0x08,
0x0C,0x00,
0x10,0xF5,

0x11,0x83,

0x12,0x03,

0x13,0x43,

0x14,0x3B,
0x0A,0x00,

0x15,0x15,

0x22,0x10,

0x21,0x56,

0x18,0x08,

0x19,0x16,
0x1A,0x6C,
0x1B,0x03,
0x1C,0x40,
0x1D,0x91,
0x23,0xA9,
0x24,0x2A,

0x25,0x00,

0x26,0x11,

0x29,0x59,
0x2C,0x81,
0x2D,0x35,
0x2E,0x0B,
0x08,0x05,

http://www.wenshing.com.tw ; http://www.rf.net.tw TRW-900C Datasheet P.18




0x07,0x04,
0x02,0x086,
0x00,0x1B,
0x09,0x00,
0x06,0xFF
/* 0x0OD,0x21, ; 250K MSK 868
O0xOE,0x62,
0x0F,0x76,
0x0B,0x0B,
0x0C,0x00,
0x10,0x2D,
0x11,0x3B,
0x12,0x73,
0x13,0x43,
0x14,0x3B,
0x0A,0x00,
0x15,0x00,
0x22,0x10,
0x21,0xB6,
0x18,0x08,
0x19,0x1D,
Ox1A,0x1C,
0x1B,0xC7,
0x1C,0x00,
0x1D,0xB2,
0x23,0xEA,
0x24,0x2A,
0x25,0x00,
0x26,0x11,
0x29,0x59,
0x2C,0x88,
0x2D,0x31,
0x2E,0x0B,
0x08,0x05,
0x07,0x04,
0x02,0x086,
0x00,0x086,
0x09,0x00,
0x06,0xFF

*/};

/* *kkkkkkkkkhhhhhhhkhhkkkkkhkkhkhkhhhhhhhhhhkkkkhkhkhkhhkhhhhhhhhrhhrrkkrkkkrkkkhkhhhhhhrrhrrirxx */
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1 Lﬁﬂ,ﬂﬁ‘ B PFETWS-900CZTRW-900CE TRW-400F F’—‘l fﬁ[ YA
/* *kkkkkhkkkkhkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihhhiihxk */
void main (void)

{

Delayms(200)

Init_ MCU ();

Config_ TWS-900C ();

while(1)

{

TRW-400_Send_Data ();

}

}

/* *kkkkkkkkkhhkkkkhkkkkkkkkkkkkhhhhhkhkhkkkkkkkkkkkkhkhhhhhhhkkkxx */

void Write_Word_TRW-400(char x,char y,char z)
{

unsigned char i;
do

{
for(i=0;i<8;i++)
{

CLK =0;

WR =0;
if(y&0x80)

WR = 1;

CLK =1;
y<<=1;

}

y=z,
}while(x-->0)

}

/* *kkkkkkkkkkkhhkhhhhhhkkkkkkkkkhhhhhhix *% *kkkkk *% *% */

void RESET_TRW-400 (void)
{

unsigned char i;

CE=1;

for(i=0;i<10;i++);

CE=0;

for(i=0;i<10;i++);

CE=1;

for(i=0;i<100;i++);

CE=0;

while(RD);

Write_Word_ TRW-400(1,0x30,0x00);
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while('RD);
CE=1;
}

/* kkkkkkkkkkkkkkkhkkkkkkkkkhhkkkkkkkkkkhhkkkhkkkkkkkkkkhkkkhkkkkkkkk */

void Config_ TWS-900C(void)
{

unsigned char i;
RESET_TRW-400 ();

for(i=0;i<50;)

{

CE=0;

while(RD);
Write_Word_TRW-400(2,Config_Table[i++],Config_Table[i++]);
CE=1;

}

Write_Word_TRW-400 (9,0x7E,0xC3);
// 0xC3 +10dBm§E?JHE

/I OxC6 + 9dBmﬁEﬁHﬂ

11 0xC9 + 8dBmifait!}

/I OXCC + 7dBmﬁ'§?JH'I

I OXCE + 6dBmjit !

I1'0x86 + 5dBmijit!!

I/ 0x89 + 4dBmﬁHa’?JH'I

/1 0x8C + 3dBmiit!!

// 0x8D + 2dBmﬁH'.

/I OX3F + OdBmﬁH',

CE=0;

while(RD);
Write_Word_TRW-400(1,0x37);
CE=1,;

Delayms(1);

CE=0;

while(RD);
Write_Word_TRW-400(1,0x33);
CE=1;

Delayms(5);

}

/* kkkkkkkkkkkkkkkhkkkkkkkkkhhkkkkkkkkkkhkkkkhkkkkkkhkkkkhkkkhkkkkkkrk */

void TRW-400_Send_Data(void)

{

CE=0;

while(RD);

Write_Word_ TRW-400(1,0x3B,0x00);
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CE=1;

Delayms(1);

CE=0;

while(RD);
Write_Word_TRW-400(1,0x35,0x00);
CE=1;

CE=0;

while(RD);
Write_Word_TRW-400(14,0x7F,Send_Table[i]);
CE=1;

while(!FLAG);

while(FLAG);

Delayms(1);

}

/* *kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkhhkk *% *kkkk%k *% ** */

unsigned char code Send_Table[] =
{

0x12,0x34,0x56,0x78,
0x01,0x02,0x03,0x04,
0x05,0x06,0x07,0x5D,0x5D

i* *kkkkkkhkhkkkkhkhkhkhkhrkkhhkhkhhhhhhhhkhhhhhhkrkhkrrhhhhhhhhhhhrkrrkrrrkx */
I PR

Il = [efisk © 434MHz

Il AR 4.8K

Il FFBYTE b HH1 g+ Rl e+ CRCHY Al

Il - 4+7+2 =13

/* *kkkkkkkkkhhkkhkkhkkkkkkkkkkhhkhhhhhhhhhhkkkkrkkhkhhkhhhhhhhhrikrxkxkx */

unsigned char code Config_Table[] =
{

0x02,0x06, //
0x04,0x55, //
0x05,0x55, //
0x06,0x0E, // 14
0x08,0x00, //
0x0A,0x00, //
0x0D,0x10, //
O0xO0E,0xB1, //
O0xOF,0x3B, //
0x10,0x87, //
0x11,0x83, //
0x12,0x03, //
0x13,0x02, //
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0x14,0xF8, //
0x15,0x04, //
0x18,0x08, //
0x22,0x10, //
0x23,0xA9, //
0x24,0x2A, I/
0x25,0x00, //
0x26,0x11, //
0x29,0x59, //
0x2C,0x81, //
0x2D,0x35, //
0x2E,0x0B //

}
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