WENSHING®® TWS-QOOC RF MODULE Series

Wireless Low Power RF Transmitter Module (GFSK)

Version History

Version Date Changes
V1.01 May. 05,2009 1% Edition
V1.02 Aug. 26, 2009 2" Edition
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Specification

® UHF Wireless Data Transmitter ® |Low Power
. ® Hi Sensitivity: -110dBm
() . .
Single 1.8V to 3.6V Supply (1200bps)

® 315/433/868 and 915 MHz ISM/SRD band systems

® Application Range : Remote Metering, Wireless Security Systems
Automatic Meter , Reading, Home Automation

Absolute Maximum Rating

Under no circumstances must the absolute maximum ratings given in Table 1
be violated. Stress exceeding one or more of the limiting values may cause
permanent damage to the device.

Parameter Min Max Unit Condition
All supply pins
Supply Voltage -0.3 3.6 \% must have the
same voltage
N . VDD+0.3
Voltage on any digital pin | —-0.3 Max 3.6 \%
Voltage on the pins
RF_P, RF_N -0.3 2.0 Vv
and DCOUPL
Input RF level 10 dBm
Storage Temperature 50 +150 °C
Range
According to
?‘e’:gerezifj'roew 265 °C IPC/JEDEC
P J-STD-020C
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Operating Condition

The operating conditions for TWS- 900C listed Table 2 in below.

Parameter Min Max Unit Condition
Operating 10 +70 °C
Temperature
. All supply pins
Operating Supply 1.8 3.6 \% must have the
Voltage
same voltage

Electrical Specification

Tc = 25°C, VDD = 3.0V if nothing else stated. Measured on TI’'s CC1150

reference design.

Parameter Type Unit Condition
Current Voltage regulator to digital part off,
consumption 200 nA register values retained
(SLEEP state)
Voltage regulator to digital part on, all
180 LA other modules in power down
(XOFF state)
Only voltage regulator to digital part and
1.4 mA | crystal oscillator running
(IDLE state)
Only the frequency synthesizer running
8.0 mA (after going from IDLE until reaching RX
' or TX states, and frequency calibration
states)
Current 26.3 Transmit mode, +10dBm output power
consumption, 17.6 mA Transmit mode, 5dBm output power
315MHz 14.5 Transmit mode, 0dBm output power
11.2 Transmit mode, —10dBm output power
Current 26.4 Transmit mode, +10dBm output power
consumption, 18.0 mA Transmit mode, 5dBm output power
433MHz 14.9 Transmit mode, 0dBm output power
13.4 Transmit mode, —10dBm output power
Current 28.7 Transmit mode, +10dBm output power
consumption, 18.8 mA Transmit mode, 5dBm output power
868/915MHz 15.9 Transmit mode, 0dBm output power
13.7 Transmit mode, —10dBm output power
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General Characteristic

Parameter Min | Type | Max | Unit Condition
Frequency 300 348 | MHz
Range
400 464 MHz
800 928 MHz
Data rate 1.2 500 | Kbps | Modulation formats

supported:

(Shaped) MSK (also
known as differential offset
QPSK) up to 500kbps
2-FSK up to 500kbps
GFSK and OOK/ASK (up
to 250kbps)

Optional Manchester
encoding (halves the data
rate).

Pin Assignment

@ e
%@Eﬂ‘ﬂ@

K
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Pin Function
1 VDD

2 GND

3 GND
4 VDD

5 VDD
6 FLAG(O)
7 CE(I)
8 RD(O)
9 CLK(I)
10 WR(I)
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http://www.wenshing.com.tw ; http://www.rf.net.tw TWS-900C Datasheet P.6




10H Ox86 | Ox87 | Ox88 | 0x89 | Ox8A | Ox8B | 0x8C
11H Ox83 | Ox83 | Ox83 | 0x83 | Ox83 | Ox83 | 0x83
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18H 0x08 | Ox08 | Ox08 | 0x08 | Ox08 | Ox08 | 0x08
22H 0x10 | Ox10 | Ox10 | Ox10 | Ox10 | Ox10 | Ox10
23H OxA9 | OxA9 | OxA9 | OxA9 | OxA9 | OXEA | OxXEA
24H Ox2A | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A | Ox2A
25H 0x00 | Ox00 | Ox00 | Ox00 | Ox00 | Ox00 | 0Ox00
26H Ox11 | Ox11 | Ox11 | Ox11 | Ox11 | Ox11 | Ox11
29H 0x59 | Ox59 | Ox59 | 0x59 | Ox59 | Ox59 | 0x59
2CH Ox81 | Ox81 | Ox81 | Ox81 | Ox81 | Ox88 | 0x88
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2EH 0x0OB | Ox0OB | OxOB | OxOB | Ox0OB | OxOB | 0x0B
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] FRERE R AR R R AR R R AR R R R Rk
void RESET_Txx_xxxC (void){

unsigned char i;

CE=1;

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

CE=0;

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

CE=1;

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

CE=0;

while(RD);

SPIODAT = 0x30;

while(!SPIF);

SPIF =0;

CE=1;

}
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] FrkER kR AR ARk Rk Rk ARk bk
I ﬁﬁj‘ FLACC = 30H

|] FrkER kR AR AR KRR Rk R R Rk bRk
RESET_Txx_xxxC:

SETB CE

MOV R2 ,#10

DJIJNZ R2 ,$

CLR CE

DJIJNZ R2 ,$

SETB CE

DJIJNZ R2 ,$

CLR CE

JBRD ,$

MOV R2 ,#8

RESET_Txx_xxxC_0:

CLR CLK

CLR WR

JNB ACC.7 ,RESET_Txx_xxxC_1

SETB WR

RESET_Txx_xxxC_1:

SETB CLK

RL A

DJINZ R2 ,RESET_Txx xxxC_0

JBRD ,$

SETB CE

RET

] FRERE R AR R KRR R KRR R AR R Rk
1 ?.r}‘Address.? = 1E§j » TETXX_XXXCFE '~ [[Bytefluerfy] -

i ?.r}‘Address.? = Oﬁﬂj ) [F[JTxx_xxxCTﬁj;“ — {[#BytefuevE| -

] FFERE R AR KRR AR AR KA R R R R ARk

char RW_Txx_xxC(char Address,char data0)
{

unsigned char i=0;

CE =0;

while(RD);

SPIODAT = Address;

while(!SPIF);

SPIF =0;
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SPIODAT = data0;
while(ISPIF);
SPIF =0;

CE=1,
return(SPIODAT);
}

] FFERE R AR R KRR R R KRR KRR AR KRRk
I jE T A B H ARG I BEGEYE]
I 2= = I TXXOXCRS el f7 e -
] FFERER AR R KA AR AR KRR AR KRR R R KAk
W_Txx_xxC:

CLR CE

JBRD ,$

MOV R2 #8

ANL A #07FH

W_Txx_xxC_O0:

CLR CLK

CLR WR

JNB ACC.7 W_Txx_xxC_1

SETB WR

W_Txx_xxC_1:

SETB CLK

RL A

DJINZ R2 ,W_Txx_xxC_0

MOV R2 #8

MOV A B

W_Txx_xxC_2:

CLR CLK

CLR WR

JNB ACC.7 \W_Txx_xxC_3

SETB WR

W_Txx_xxC_3:

SETB CLK

RL A

DINZ R2 ,W_Txx_xxC_2

SETB CE

RET

// kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhhkkhkkkhkkhhkkkkkkhkkkkkkkkkkkkkhhkkk
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/l ﬁﬁj‘ A EIAR, i

1121 X xxCRAT - fRfE A i evp o
|] FrkER kR AR AR KRR Rk ARk bk
R_Txx_xxC:

CLR CE

JBRD ,$

MOV R2 ,#8

ORL A #080H

R_Txx_xxC_0:

CLR CLK

CLR WR

JNB ACC.7 ,R_Txx_xxC_1

SETB WR

R_Txx_xxC_1:

SETB CLK

RL A

DINZ R2 ,R_Txx_xxC_0O

MOV R2 ,#8

R_Txx_xxC_2:

CLR CLK

CLR ACC.7

JNB RD ,R_Txx_xxC_3

SETB ACC.7

R_Txx_xxC_3:

SETB CLK

RL A

DINZ R2 ,W_Txx_xxC_2

SETB CE

RET

] FRERE R AR KRR R R AR KRR KRRk
void Write_ Command(char command)
{

CE=0;

while(RD);

SPIODAT = command,;

while(!SPIF);

SPIF =0;

CE=1;
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}

|] FrkER kR AR AR KRR Rk ARk bk
I ﬁTE?J‘ :ACC

1l firﬁt: [FIJTxx_xxxC S E 'E{F&U‘aj fidl

] FFERE R AR R KA AR AR KRR KRR AR KRRk
Write_Command:

CLR CE

JBRD ,$

MOV R2 ,#8

Write_Command_0:

CLR CLK

CLR WR

JNB ACC.7 ,Write_Command_1

SETB WR

Write_Command_1:

SETB CLK

RL A

DJINZ R2 ,Write_Command_0

SETB CE

RET

] FRERE R AR R R AR AR KRR KRRk
I ‘FJ.I',’AddressJ = 1E§j > fETXX_XXXCFH - f[@’@%:o

/i ‘Fi.f,’AddressJ = OFFf » [ TXxxxxCg * = fIFevh o

] FRERE R AR KRR R R AR R KRR R Rk
void RW_Txx_xxC_String(char Address,char *data0O,char x)

{

chari;

CE=0;

while(RD);

SPIODAT = Address;

while(!SPIF);

SPIF =0;

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

{

SPIODAT = *data0;

while(!SPIF);

SPIF =0;

*dataO++ = SPIODAT;
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” kkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkhkkkhkkkkhkkkkkkhkkkkhkkkhkkhkkkkhkkkhkkkkkkkk

Write_8Bit:

MOV R2 ,#8

Write_8Bit_0:

CLR CLK

CLR WR

JNB ACC.7 ,Write_8Bit_1

SETB WR

Write_8Bit_1:

SETB CLK

RL A

DJINZ R2 ,Write_8Bit_0

RET

] FFERE R AR R KRR R R AR KRR AR KRRk
Read_8Bit:

MOV R2 ,#8

Read_8Bit_O:

CLR CLK

CLR ACC.7

JNB RD ,Read_8Bit_1

SETB ACC.7

Read_8Bit_1:

SETB CLK

RL A

DJNZ R2 ,Read_8Bit_0

RET

] FRERE R AR KRR R R AR KRR KRRk
//ﬁE?J‘ A> RO RY7

IA P

IR0 (CA R I EYRIfO & it -
I R7T RIS 2 P {Byte -

] FRERE R AR R KA R AR R KRR R Rk

” kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkhhkkkhkkkhkkhkkkkkkkkhkkkkkkhkkkkkkkhhkkk

W_Txx_xxxC_String:

CLR CE
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LCALL Write_8Bit
W_Txx_xxxC_String_0:

MOV A ,@RO

INC RO

LCALL Write_8Bit

DJINZ R7 ,W_Txx_xxxC_String_0

SETB CE

RET

] FFERE R AR KRR AR AR R AR KRR AR KRRk
//ﬁh‘a’?J‘ :A> RO RY7

ITA SR

/1RO [EAGIRFAVER] [l & puftifi-t 7
IIR7 [*&piF % ) kByte »

] FFERER kAR R KRR R R KRR AR R KRR KRRk
R_Txx_xxxC_String:

CLR CE

LCALL Write_8Bit
R_Txx_xxxC_String_0:

LCALL Read_8Bit

MOV A ,@RO

INC RO

DJINZ R7 ,R_Txx_xxxC_String_0

SETB CE

RET

” kkkkkkkkkkkkkkkkhkkkkkkkhkkkkkhkkkhkkkhkkkkkhkkkkkkkhkkhkkkkkkkkhkkkkkkkk

1 EIE'%'TWS-QOOC

” kkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkhhkkkkhkkkhkkkkkkhkkkhkkkhkkhkkkkhkkkkhkkkkkkkk

void Config_TWS-900C(void)

{

int i;

RW_Txx_xxC(0x0D ,0x10); /0D
RW_Txx_xxC(0xOE ,0xB1); //OE
RW_Txx_xxC(0xOF ,0x3B); //OF
RW_Txx_xxC(0x04 ,0x55); //04
RW_Txx_xxC(0x05 ,0x55); //05
RW_Txx_xxC(0x10 ,0x87); //10
RW_Txx_xxC(0x11 ,0x83); //11

RW_Txx_xxC(0x12 ,0x03); //12
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RW_Txx_xxC(0x13 ,0x22); //13

RW_Txx_xxC(0x14 ,0xF8); //14

RW_Txx_xxC(0x0a ,0x00); //0A

RW_Txx_xxC(0x15 ,0x12); //15

RW_Txx_xxC(0x22 ,0x10); //22

RW_Txx_xxC(0x18 ,0x08); //18

RW_Txx_xxC(0x23 ,0xA9); /123

RW_Txx_xxC(0x24 ,0x2A); /124

RW_Txx_xxC(0x25 ,0x00); //25

RW_Txx_xxC(0x26 ,0x11); //26

RW_Txx_xxC(0x29 ,0x59); /129

RW_Txx_xxC(0x2A ,0x81); /[2A

RW_Txx_xxC(0x2B ,0x35); //2B

RW_Txx_xxC(0x2C ,0x0B); //2C

RW_Txx_xxC(0x08 ,0x04); //08

RW_Txx_xxC(0x02 ,0x06); //02

RW_Txx_xxC(0x06 ,0x0A); /06 = Adress+RF Byte+2{#CRC 4+4+2
RW_Txx_xxC_String(0xC0,&Receive_RF_Data,0x30);
Il T£O0HHT 7 G OX30 [ e ], Rrefs g

/I MOV A #0COH

/l MOV RO ,#30H

/I MOV R7 #30H

/I LCALL R_Txx_xxxC_String

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

Receive_RF_Data[i]=0xC3;
RW_Txx_xxC_String(0x7E,&Receive_RF_Data,0x08);
I [ TEHHET B 8 Bytefiue ] » H é’%{’e‘[ﬁ??@OxCB,ﬁ#‘r’jiﬁ?@BOH%?H
/l MOV A #T7EH

/l MOV RO ,#30H

/I MOV R7 #07H

/I LCALL W_Txx_xxxC_String

Write_ Command(0x33);

Write_ Command(0x37);

for(i=0;i<30000;i++);

] FRERE R AR R KA R AR R KRR R Rk

1 ﬁE'%[’TWS-QOOC

// kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhhkkhkkkhkkhkkkkkkkkkkhhkkkkkkkkkhkhkkk

void Txx_xxxC_Tx_Mode(void)
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{
Write_Command(0x36);

Write_Command(0x3B);

Write_Command(0x35);
RW_Txx_xxC_String(0x7F,&Receive_RF_Data,0x0A);
while(IFlag); //L%ﬂi%?CE%ﬂ%fﬁ s iR Le L Flag, 7RI ELCEH -
while(Flag);

}
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