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ABSTRACT

This project presents thermometer and humidity wireless which can be useful in the plant or
forecast the weather for detect any changing in that area , it also can send and display information on

monitor and recorded in computer ’s database.
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2 . 1S5f2/2552 23:17:23 ' 25.16 | 3s.14112
2 . e A5/2f2552 23:18:03 1 25:16 .34.96763
2 i 15/2/2552 | 23:20:02 | 25.16 | 34.967632 ;
2 15/2/2552 _ 23:20:56 25.1 | 35.03146 ‘j
2 "15/2/2552 4 23:23:31 25.12 ‘| 34.96392 !
2 16/2/2552 2:54:00 30.84 - . 63.78808
2 16/2/2552 ; 2:55:35 20.84, _63.87904
2 16/2/2552 L 2:56:41 30.7
2 116212552 | 2:57:35° 30T
2 16/2/2552 | 2:59:08 20.66 63.9407
o 16/2/2552 : 2:59:23 20.66 63.91041
2 16/2/2552 1 2:59:51 30.66 63.88013 5
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: program for SLAVE 1 . msfimuamvesnluanilf 1
;******************************************

CE BIT - P12

cs BIT P13

CLK BIT P14

DAT BIT  PILS

DRI BIT  Pl6

LDATA BIT P2.1
LCLK BIT P22
" CRESET EQU 1EH
M_TEMP EQU 03H
M_HUMI EQU 05H
COUNTR EQU 40H
ERROR EQU 41H
COMMAND EQU 42H
' VALUE EQU 43H
TEMP_M EQU 44H
TEMP_L EQU 45H
HUMI_M EQU 46H
HUMI_L EQU 47H

" SLAVELTI  EQU30H
SLAVEL T2  EQU3I1H
SLAVEI T3  EQU 32H
SLAVEL T4  EQU33H
SLAVEL HI  EQU 34H
SLAVEl H2  EQU35H
" SLAVEL_H3  EQU 36H
SLAVEL H4  EQU 37H



%k ko ok ok K kK ok ko ke Rk
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MAIN:

ORG

MOV

0000H

MOV  SCON,#50H ; MIMUYeITIUNED

MOV  PCON,#00H

MOV  TMOD,#20H

MOV  THI#0FDH

SETB TRI

P2 #0FFH

MOV  SLAVEI T1#00H

MOV  SLAVEL_T2,#00H

MOV  SLAVEI T3#00H -

MOV  SLAVEL T4#00H

MOV  SLAVE1 HI#00H

MOV  SLAVE1 H2#00H

MOV SLAVE] H3#00H

MOV SLAVEI_H4,#00H

CALL DELAY.Is

CALL S_CONRESET

MOV -~ ERROR#00

MOV ~ COMMAND #M_TEMP

CALL S COMMAND

CALL S _READ

MOV~ TEMP M,VALUE

CALL S READ

MOV  TEMP_L,VALUE

CALL DELAY Is

MOV  COMMAND,#M_HUMI

CALL S_COMMAND.

CALL S READ

MOV  HUMI_M,VALUE

CALL S_READ

MOV  HUMI_L,VALUE

MOV  AERROR
AH#OOH,MAIN .

CINE



; ACK TORX =START BYTE

. ' DELAY FOR 10 sec

o3k ook ok e ok ok sk ok ok ok ok sk ok

3k 3 ok o ke 3 ok ke ok ok koK ok ok ok ok %k kK

CALL " INIT
CALL SETMODE_TX
MOV AHOAH
CALL SEND TRW
MOV A TEMP M
CALL SEND_TRW
MOV  ATEMP L.
CALL SEND TRW
MOV  AHUMI M
CALL SEND_TRW
MOV  AHUMI L
CALL SEND TRW
CALL DELAY_’IOS
LIMP MAIN
; CONNECTION RESET
S_CONRESET: SETB ~LDATA
‘ CLR  LCLK
MOV COUNTR#9
AA: SETB LCLK
NOP
CLR = LCLK
DINZ = COUNTR,AA
"LCALL T _START
RET
PN
; TRANSMITTION START
R —— .
T_START: A
SETB LDATA
NOP
CLR LCLK

NOP

% 2k ok 3K o ok 3 ok K 3k Kk ok ok



SETB LCLK
NOP
CLR  LDATA
NOP
CLR LCLK
NOP
SETB LCLK
NOP
SETB LDATA
NOP
CLR  LCLK
NOP
RET
; COMMAND WRITE LOOP
— N s bt A
S_COMMAND: MOV ERROR#00
LCALL T START
MOV A,COMMAND
SHT15WD: MOV R7#8
CLR C
SHTISWDI:  RLC A
MOV LDATA,C
SETB  LCLK
NOP
NOP
. NOP
CLR  LCLK
DINZ R7,SHTISWDI
SETB LDATA
SETB LCLK
INB  LDATA,BB
| INC . ERROR
BB: CLR LCLK



MOV  RO,#00
MOV A#00
M_WAIT: INB  LDATA,OUTI
INC A
NOP
NOP
NOP
NOP
NOP
CINE  A#OFFH,M_WAIT
MOV A#00H
INC RO
CINE  RO#OFFH,M_WAIT
INB  LDATA,OUTI

INC  ERROR
OUTI: RET
5 , x';f‘.‘ s K : *k %ok oKk Kk ok ok ok
S READ: MOV  VALUE,#00H

SETB LDATA
SETB  LCLK

INB  LDATA,B7
ORL  VALUE#80H

B7. - CLR LCLK
NOP
SETB LCLK

JNB LDATA,B6

ORL  VALUE#40H

B6: CLR LCLK
NOP
SETB LCLK

JNB LDATA,BS

ORL VALUE,#20H
BS: CLR LCLK

NOP



B4:

B3:

B2:

BI:

BO:

;**************************************************

INIT:

SETB
INB.
ORL
CLR
NOP
SETB

ORL
CLR
NOP
SETB

ORL
CLR
NOP
SETB
INB
ORL
CLR
NOP
SETB
INB
ORL
CLR
NOP
CLR
SETB
NOP
CLR
SETB
RET

LCLK
LDATA,B4
VALUE#10H
LCLK

LCLK
LDATA,B3
VALUE #08H
LCLK

LCLK
LDATA,B2
VALUEMMH
LCLK

LCLK
LDATA,BI
VALUE#02H
LCLK

LCLK
LDATA,BO
VALUE#01H
LCLK

LDATA
LCLK

LCLK
LDATA

CALL DELAY_100ms

CLR CE



CLR CS

CLR  DAT

CLR CLK

CALL DELAY_100ms
RET

« 3k ok ok ok sk ok ok ke ok ok ok Hxkk ke ke o 3 ook ok ok koK ok ok %k
>

;FUNCTION CONFIG FOR TRW TX

« ek 2k ok ofe s sk ok ok ok ok 3k ok ok ok ok ok s sk ok ke ok koK ok ok ok Kok % s e ok o ke o o ok ok ok ke ok ok ke e ok ok
>

SETMODE_TX: CALL DELAY_ 100ms

CLR = CE
SETB  CS ; ENABLE SETTING
CLR A
MOV  RI1#I8 ; 18*8 = 144 bit
SETMODE_TX _0: MOV  DPTR#CONFIG TEST ; Set Header
PUSH ACC

MOVC A,@A+DPTR
CALL WRITE TRW24
POP  ACC

INC A

DINZ RI1,SETMODE TX_ 0

SETB DAT .
SETB DRI
SETB CE
CLR Cs

CALL DELAY 100ms
RET

- 33k 3Kk Kk %% Hkok 2k 2k o ok ok 2k ke ok ok ok ok 3k ok 3 b ok ok e o 3k 3k e e ok e e ok sk ok ke ok ok ke ok ok ok
s A i B

:FUNCTION CONFIG FOR TRW RX

= 3k ok o sk ok s ae ok ok ok 3k b ok ke s ok 3k ek ke e ok 3 ok ok ok ok ok oK K ok ok ok ok o ok K ok ok ok 3k 3k ok Kk ok ok ok ok
H]

SETMODE_RX: CALL DELAY_100ms

CLR CE
SETB  CS
CLR A

MOV R1#IS .18%8 = 144 bit



SETMODE_RX_0: MOV  DPTR#CONFIG_TEST RX ;SET HEADER
PUSH ACC
MOVC A,@A+DPTR
CALL WRITE_TRW24
POP  ACC
INC A
DINZ RI1,SETMODE RX 0

SETB DAT
CLR DR1
SETB CE
CLR cs-

"CALL DELAY._100ms

>

;FUNCTION SEND ADDRESS+DATA TO RECEIVER

kokokok Rk kK kK
3

SEND TRW: CALL DELAY_100ms

CLR CsS

SETB CE ;ENABLE SEND MODE
PUSH ACC ;SAVE DATA BEFOR
CLR A

MOV  Ri#5 ;5 BYTE ADDR 4 DATA 1

SEND_TRW_0: MOV  DPTR#CONFIG ADDR1 ;ADDR
' PUSH = ACC
MOVC A,@A+DPTR

CALL WRITE TRW24 ; WRITE LOOP
POP ACC
INC A

DINZ RI,SEND_TRW 0

POP ACC :DATA
CALL WRITE_TRW24

CALL DELAY_100ms

CLR  CLK

CLR CE



CLR

DAT

CALL DELAY_100ms
RET
RPN, - R
CLK_TRW: CLR  CLK
CALL DELAY_Ims
SETB CLK
CALL DELAY_Ims
RET
;WRITE 8 BIT TO DATA PIN
WRITE_TRW24: MOV

WRITE_TRW24_0:
' CLR
IMP
WRITE1:
WRITE_TRW2: CALL

DINZ
RET

RO#8

JB ©  ACC.7,WRITEl
DAT

WRITE_TRW2

SETB DAT
CLK_TRW

A
RO,WRITE_TRW24 0

=33k ok ke ok ok ok ofe oo o o oK sk ke sk ok A o ok ok sk sk sk sk sk ke ook ok ok ok ke sk sk ke sk sk sk ok ok sk ok ke sk ok S sk o ok ok ok sk ok ok sk sk ok 3 ok sk ok skok ok ok ok ok
)

;READ 8 BIT DATA FROM TRW

« 33k a3 ok ok ok ok ok e o e ok e ke ke o okeok ok ok sk ok
’

READ_TRW24: CLR A
MOV  RO#8

READ_TRW24 0:RL A
SETB CLK

CALL DELAY_lIms

B DAT,READ 1

CLR  ACC.0

IMP  READ TRW24 1

READ _I: SETB
READ TRW24 I:CLR  CLK

ACC.0

2k sk ke ok o 2k ok 3k 3k ok 3k ok ok ok ok 3k 2k 3k ok 3k ok e ok %k ok ke



CALL DELAY_Ims

DINZ RO,READ TRW24 0

RET

« 3ok ok o ok ke ke ke ke ke e ke ok o o sk ok e ok sk ok sk sk skeoke ook ok ok ok ok ok e ok okoke e ok sk sk sk
E]

;DELAY TIME 1s

skok

>

DELAY ls:

MOV  R5#0AH

DELAY 1s 1: CALL DELAY_100ms

DINZ RS,DELAY_Is_1

RET -

« 33k skook sk ok ok ok sk ok ok ok ok sk ek sk o ok sk ok ok sk ok sk ok ok o sk e ook ke ok e ke sl ke ke ok ok ok sk ok o ok ok o 3K
3

:DELAY TIME 10s

3%k % kK

DELAY_10s:
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
RET

CALL DELAY_ls
DELAY _1s

DELAY s
DELAY _Is
DELAY_l1s
DELAY _1s
DELAY_ls
DELAY _Is
DELAY _1s
DELAY ls

« e ok ok Kok sk ok ok ok o sk ok ok sk ok ok ok ok sk ok ok ok ok sk ok ok ok ok
E]

DELAY_ Ims: MOV  R6,#0E6H

" DELAY_ims 1: NOP
NOP

DINZ R6,DELAY Ims 1

RET

DELAY_100ms: MOV  R7#100

DELAY_100ms_I: MOV
DELAY _100ms 2: - NOP -

R6,#0E6H



NOP
DINZ R6,DELAY_100ms_2
DINZ R7,DELAY_100ms_l

RET
P ———————
CONFIG_TEST RX: DB 8EH,08H,1CH
CONFIG_LEN2 RX: DB 08H
CONFIG_LEN]_RX: DB 08H

CONFIG_ADDR2_RX: DB 0COH,0AAH,55H,0AAH,55H
CONFIG_ADDR1_RX: DB . 0AAH,55H,0AAH,55H,0AAH
CONFIG_NUMADDR RX:DB 0A3H

CONFIG_RF RX: DB - 6FH

CONFIG_CH RX: DB OBH

CONFIG_TEST: DB $EH,08H,ICH

CONFIG_LEN2: DB 08H

CONFIG_LENI: DB 08H

CONFIG_ADDR2: (1028} 0COH,0AAH,55H,0AAH,55H
CONFIG_ADDRI: . DB 0AAH,SSH,0AAH,55H,0AAH
CONFIG_NUMADDR: DB 0A3H

CONFIG RF: DB 6FH

CONFIG_CH: DB 0AH

END
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5 program for SLAVE 2
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CE - BIT
cs  BIT
CLK  BIT
DAT BIT
DRI  BIT
LDATA
LCLK
* CRESET
M_TEMP
M_HUMI
COUNTR
ERROR
COMMAND

" VALUE

TEMP_M
" TEMP L
HUMI_M
HUMI L
SLAVE2 T1.

" SLAVE2 T2

SLAVE2 T3
SLAVE2 T4
SLAVE2_H1
SLAVE2_H2
SLAVE2_H3
" SLAVE2 _H4
ORG

P12
P13
P14
P15
P16
BIT P2.1
'BIT P22
" EQU IEH
EQU 03H
EQU 05H
EQU 40H
EQU 41H
EQU 42H
EQU 43H
EQU 44H
EQU 45H
EQU 46H
EQU 47H
EQU 30H
EQU 31H
EQU 32H
EQU 33H
EQU 34H
EQU 35H
EQU36H
EQU 37H
0000H



« 3k e o ok o o o ok 3k ok ok ok e ok b ok ke e ok 3 ke ok ke ok e ok ok ok ok ok oK 3K ok oK ok oK K 3K ok ok oK oK
>

MOV  SCON,#50H

MOV  PCON#00H

MOV  TMOD,#20H

MOV  TH1#FDH

SETB TRI

MOV  P2#0FFH

MAIN: CALL DELAY 10s
MOV-  SLAVE2 T1#00H
MOV  SLAVE2 T2#00H
. MOV SLAVE2~_T3;#00H
MOV  SLAVE2 T4#00H
MOV  SLAVE2 H1#00H
MOV  SLAVE2 H2#00H
MOV  SLAVE2_ H3#00H
MOV  SLAVE2_H4#00H
_ CALL DELAY Is -
CALL S CONRESET
MOV  ERROR,#00

MOV  COMMAND #M_TEMP
CALL S_COMMAND
CALL S_READ

.~ MOV ' TEMP M,VALUE '
CALL S READ

MOV  TEMP_L,VALUE
CALL DELAY ls
COMMAND,#M_HUMI
CALL S_COMMAND

. CALL S_READ

MOV  HUMI_M,VALUE
CALL S_READ

MOV  HUMI_L,VALUE
MOV  A,ERROR

CINE  A#O0OH,MAIN

WAIT FOR SLAVEL1



_ CALL INIT -
CALL SETMODE_TX
MOV A TEMP M
CALL SEND TRW
MOV  ATEMP L
CALL = SEND_TRW
MOV  AHUMI M
CALL SEND_TRW
MOV.  AHUMI L
CALL SEND TRW
LIMP MAIN

’

s CONNECTION RESET . -

3

S _CONRESET: SETB LDATA
CLR LCLK
MOV  COUNTR,#9

SETB LCLK
 NOP
CLR  LCLK

DINZ COUNTR,AA
LCALL T START
- RET

kKK %k sedkokok

)

_; TRANSMITTION START
;******************************
T_START:

SETB  LDATA

NOP
CLR LCLK
 NopP
SETB LCLK
NOP

CLR LDATA

3k ok ok ok ok ok ok



NOP

CLR LCLK
NOP
SETB LCLK
NOP

SETB LDATA
NOP
NOP
RET

% %ok kok

; COMMAND WRITE LOOP
AR R Rk KA AR R R £ SRR R R
S COMMAND: MOV ERROR#00
LCALL T START

MOV A,COMMAND

" MOV R7#8

CLR C
SHT15WD1: RILC

MOV  LDATA,C

SETB LCLK
NOP
~ NoP
NOP
CLR LCLK

DINZ R7,SHTISWDI
SETB LDATA

SETB LCLK

" INB LDATABB

INC  ERROR

BB: CLR LCLK

MOV  RO,#00

MOV A#00

M_WAIT: . . INB LDATA,OUT1

INC A



NOP

NOP

NOP

NOP

NOP

CINE  AHOFFH,M_WAIT
MOV A #00H

INC RO

CINE  RO#0FFHM_WAIT
INB  LDATA,0UTI!
INC  ERROR

" OUTI:  RET

« ook ok ok ok Kok koK kk
3

S_READ: MOV
SETB LDATA

SETB LCLK

INB  LDATA,B7

" ORL VALUE,#SOH

B7: CLR LCLK
NOP

SETB LCLK

JNB  LDATA,B6

ORL - VALUE#40H

" CLR LCLK
NOP
SETB LCLK

JNB  LDATA,BS

ORL  VALUE®#20H

BS: CLR.  LCLK
" NoP '

SETB LCLK

JNB  LDATA,B4

ORL  VALUE®#I0H

CLR LCLK

VALUE #00H



NOP
- SETB

ORL
B3:
NOP
SETB

ORL
CLR
NOP
SETB

* ORL

CLR
NOP
SETB
JNB

ORL
CLR
NOP
CLR
- SETB
NOP
CLR

* SETB

RET

LCLK

LDATA,B3

VALUE, #08H
CLR

LCLK
LDATAB2
VALUE,#04H
LCLK

LCLK
LDATA;B1
VALUE #02H
LCLK

LCLK
LDATA,BO
VALUE#01H
LCLK

LDATA
LCLK

LCLK

LDATA

LCLK

« ek sk ok o ke ke sk e ke sk s sk sk sk ok ok sk e sk s ke ok s o ok ke ok sk sk ok o ok sk ok e ok sk ok ok sk ok stk ok ok K ok ok
I

INIT:
CLR
CLR

* CLR

CLR
CALL

CALL DELAY 100ms

CE

cs

DAT

CLK
DELAY_100ms



RET

. *k %ok kk
3

. ;JFUNCTION CONFIG FOR TRW TX

2k 3k 24 o ok sk ok ok ok ok ok ok ok e 3k ok e ek

« 3 ke ok ok ke ok ok ok ke e o sk ke ok ke ke ke ok ok ok ok ok sk ok ok ke ok s o ke o sk sk ke e e e sk o ke ke ok ok ke ok ok ok ok e ok ok e ke e ke ok o e 3 3 ke ek Sk ok ke ok o ok ok
2

SETMODE_TX: CALL DELAY_100ms

CLR CE

SETB CS ; ENABLE SETTING
CLR A

MOV. RI#18 5 18%8 =144 bit.

SETMODE_TX_0:
PUSH ACC

MOVC A,@A+DPTR
CALL WRITE_TRW24
POP  ACC

INC A .

" DINZ R1,SETMODE TX 0

SETB DAT
SETB DRI
SETB CE
CLR CS

CALL DELAY_100ms

*

>

- ;FUNCTION CONFIG FOR TRW RX

MOV  DPTR#CONFIG_TEST

; Set Header

* % ofe 3 3k e ok 3k ok ok 3k ok 3k 3k ok ke ¢ 3k e e ok ke o ke ok e ok ke ok sk o ke ok ok ok

ke ok ok ook ok ok o o Kok ok ok ok ok ok sk sk ok ok ok koK okokok d kK
3

SETMODE_RX: CALL DELAY 100ms
CLR CE

SETB CS
"CLR A
MOV  RI1,#18 ;18*8 = 144 bit

SETMODE_RX_0:

PUSH ACC

MOVC A,@A+DPTR
CALL WRITE_TRW24
" POP  ACC '

MOV  DPTR,#CONFIG_TEST RX

&k k ek ok ok ok ok ok Kk ok

;SET HEADER



INC A
DINZ RI,SETMODE_RX 0

SETB DAT -
CLR DRI
SETB CE

CALL DELAY 100ms
RET

« 32k ok ok ok 2 ok ok ok ok ok 3k K *
3

;FUNCTION SEND ADDRESS+DATA TO RECEIVER

ok ek Kk skookok ok

ok ok k ok skeok ok

SEND_TRW:  CALL DELAY_100ms

- CLR CS
SETB CE ;ENABLE SEND MODE
PUSH ACC :SAVE DATA BEFOR
CLR A
MOV  R1#5 ;5 BYTE ADDR 4 DATA 1

MOV  DPTR#CONFIG_ADDRI ;ADDR
* PUSH ACC" '
MOVC A,@A+DPTR

CALL WRITE TRW24 ;WRITE LOOP
POP ACC
INC A

“DINZ  RI,SEND_TRW 0 -
- POP  ACC ' ' :DATA
CALL WRITE TRW24
CALL DELAY_100ms

CLR CLK
CLR CE
CLR DAT

© CALL DELAY_100ms

RET

AR AR AR A AR AR R K
CLK_TRW: CLR  CLK

CALL DELAY_lIms



s

SETB CLK
. CALL DELAY_ Ims
RET

« ek kK Ok K * 4ok ok %k e e e ok 2k o o 3K ok 3k ok ok sk sk 3K ok ok ok k3K ok ok sk sk ok ok s o o ok ok ok ok ok ok ok sk ok ok ok ok ok sk ke ok ok ok ok
>

;WRITE 8 BIT TO DATA PIN

- %ok Sk sk e ok k% ok %k sk ok ok ok
3

WRITE_TRW24: MOV  RO,#8

WRITE_TRW24 0: JB ACC.7,WRITE1

CLR  DAT

JMP  WRITE_TRW2
WRITEL: SETB DAT
WRITE_TRW2: CALL CLK TRW
RL A
. DINZ RO,WRITE TRW24 0
RET

*okkok

kA kK *

’

;READ 8 BIT DATA FROM TRW

* %k kxk

e ok sk e ok o Sk ok

« Aok ok ok ok ok sk sk o oo ok ok ok ko ok ook sk ok ook ok ok o s o e ok ok ok ok sk ok Kk K
b

READ TRW24: CLR A
MOV  RO#8

READ TRW24 0:RL A

SETB CLK

CALL DELAY Ims

B DAT,READ_1

CLR  ACCO

- JMP  READ_TRW24_I
SETB  ACC.0

READ TRW24 1:CLR  CLK

CALL DELAY_lms

DINZ RO,READ TRW24 0

RET

ok 3k ok ok K ok 3k ok 3k ok ok 3 K sk ok ok ok ok sk ok

;DELAY TIME 1s

o Kk ke ok o e s ok ook o ok ok sk o ok sk o sk e ok K ok ok ok ok o oK oK oK oKk ok o o ok oK
2

%k K 3k e ok ke ok Ak ok Ak kook



DELAY_ls: MOV RS #0AH
DELAY_ls_I: CALL DELAY 100ms
DINZ R5,DELAY lIs 1

RET

ok Kok kK

<Ak Kk *% *ek koK sk ok ok ok ok sk ook ok oK
2

;DELAY TIME 10s

4ok ok ok %*.

DELAY_10s:  CALL DELAY_ls
CALL DELAY_ls
_ CALL DELAY_ls-
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY_ls
_CALL DELAY_Is
CALL DELAY_ls
RET
;*******************************
DELAY_Ims: MOV  R6#0E6H
DELAY_Ims_1: NOP
_ NOP
DINZ R6,DELAY_lms_1
RET
DELAY_100ms: MOV  R7,#100
DELAY_100ms_l: MOV R6,#0E6H
DELAY_100ms_2: NOP
_ Nop ' B
DINZ R6,DELAY_100ms_2
DINZ R7,DELAY_100ms_I
RET
RN
CONFIG_TEST_RX: DB.  8EH,08H,ICH
~ CONFIG_LEN2_RX:". DB 08H



CONFIG_LEN1 RX:
CONFIG_ADDR2_RX:
CONFIG_ADDRI_RX:

DB
DB

CONFIG_NUMADDR_RX:DB

CONFIG_RF_RX:
CONFIG_CH_RX:
CONFIG_LEN2:
CONFIG_LENI:
CONFIG_ADDR2:
CONFIG_ADDRI:

CONFIG_NUMADDR:

CONFIG. RF:
CONFIG_CH:
END

DB
DB
DB
DB

DB

DB 08H
0COH,0AAH,55H,0AAH,55H
0AAH,55H,0AAH,S5H,0AAH

0A3H

6FH

0BH -

08H

08H

DB 0COH,0AAH,55H,0AAH,55H
DB OAAH,5SH,0AAH,55H,0AAH
DB 0A3H

6FH -

0AH



« 3o %k ok 3k ok ok ok ok Kk ok ok
3

’

T eakokakokakok ok ok ok ok ok ok ok ok ok ok ok ok
5 X

% 3 ok 3k %k ok 3k

- program for MASTER

e 3k 3 o ok ok ok ko

%

CE  BIT PI2

CS  BIT P13

CLK BIT Pl4

DAT BIT  PL5

DRI BIT  PL6 _
TEMP M1 EQU 30H
TEMP L1 EQU 31H
HUMI M1 EQU  32H
HUMI_L1 EQU 33H
TEMP M2 EQU 34H
TEMP_L2 EQU 35H
HUMI M2 EQU  36H
HUMI L2 EQU  37H
CHECK1 EQU 38H
CHECK2 EQU 39H
SLAVEL TI.  EQU40H
SLAVEL_ T2 EQU4IH
SLAVEI_T3' EQU 42H
SLAVEl_T4  EQU43H

SLAVEI H1 = EQU 44H
SLAVEl H2  EQU45H
SLAVEl H3  EQU 46H
SLAVEl H4  EQU47H
S.I;AVEZ_TI ' EQU 48H
SLAVE2 T2 EQU 49H
SLAVE2 T3  EQU4AH
SLAVE2 T4  EQU 4BH
SLAVE2 HI EQU 4CH

SLAVE2 H2 - EQU 4DH
SLAVE2 H3  EQU4EH
SLAVE2 H4  EQU 4FH



ORG  0000H
-

MOV  SCON,#50H

MOV  PCON#00H

MOV TMOD,#20H

MOV  THI#0FDH

SETB TRI

MOV  P2#0FFH

* Nk kkkk
5 MAINRX -

* : skok ok ok

MAIN: MOV  TEMP_M1,#00H
MOV  TEMP_L1#00H
MOV HUMI_M1,#00H
MOV  HUMI_L1#00H
MOV  TEMP M2 #00H
MOV  TEMP. L2#00H
MOV HUMI_M2,#00H
MOV HUMI_L2#00H
MOV CHECKI1#00H
MOV  CHECK2#00H
MOV  SLAVEI1 T1,#00H
MOV . SLAVEI T2#00H
MOV  SLAVEL T3#00H
MOV SLAVE] T4#00H
MOV  SLAVE1 H1#00H
MOV  SLAVEL_H2#00H
MOV - SLAVEI_H3#00H
MOV  SLAVE! H4#00H
MOV  SLAVE2 TI#00H
MOV  SLAVE2 T2#00H
MOV  SLAVE2_T3,#00H
MOV  SLAVE2 T4#00H
MOV . SLAVE2 HI#00H



SLAVE2:
MOV

MOV  SLAVE2 H2#00H
MOV  SLAVE2 H3#00H
MOV  SLAVE2 H4#00H

CALL DELAY_ Ims ; DELAY FOR VDD OFF TO STANDBY

CINE  A#0AH,SLAVE2

CALL INIT

CALL SETMODE_RX

INB DR1,$

CALL READ TRW24

; CHECK WHICH SLAVE ARE THEY FROM?
MOV  CHECKI,#00000001B

CALL SAVEI s SAVE SLAVEI DATA
CALL CONVERTI

CALL TO COMI

LIMP MAIN
CINE A #0AOHMAIN ; CHECK WHICH SLAVE ARE THEY FROM?
CHECK2,#00000001B

CALL SAVE2 ; SAVE SLAVEL DATA
CALL CONVERT2 |
CALL  TO_COM2

LIMP MAIN

-****************************************************************************
]

; SAVE SLAVE#]1 DATA

oKk
)

SAVEL:

% o ok ok ok ok

JNB

* Ak 3k ok e 3 ok 3k o 3k e ok o sk ok sk ok ke ok

DR1,$

. CALL READ _TRW24

MOV  TEMP MIL,A
JNB  DRI1$

CALL READ TRW24
MOV  TEMP_L1,A
JNB DRI,

CALL READ TRW24
MOV  HUMI_MILA
JNB  DRI$

CALL READ TRW24



& 2k e

*k

MOV  HUMI_L1,A
RET

. .

ke ok ok ok ok ke ook ok ok ok ok oK sk ok sk e ek ok ok ke Kok ok 3k Kk ok 3k ok ok sk ok ok sk ok ok ok ok ok

; SEND SLAVE#1 DATA TO COMPUTER

< deod kK
’

ok ok e ok K ok ok ET T T 3

TO_COMI:

MOV

CLR
MOV
MOV

CLR
MOV
MOV

CLR
MOV
MOV
INB
CLR
MOV
MOV

CLR
MOV
MOV
INB
CLR
MOV
MOV
INB
CLR
MOV

ke k¢ ok e 3k ok ok ok 3k ok ok ok ok ok ok sk ok e ok s o e e ke ok

MOV  A#23H
SBUF,A

TL$

TI
A,SLAVEL_T1
SBUF,A

TL$

TI
A,SLAVEL T2
SBUF,A

TL$

TI
A,SLAVE1 T3
SBUF,A

TL$

TI
A,SLAVE! T4
SBUF,A

TLS

I
A,SLAVEI H1
SBUF,A

TL$

TI
A,SLAVEl_H2
SBUF,A

TLS

TI

A,SLAVE1_H3

aa



MOV  SBUF,A
INB  TL$
CLR TI
MOV A,SLAVE1 H4
MOV  SBUF,A
INB  TL$
CLR TI
MOV  A#23H
MOV  SBUFA
INB TLS
CLR . TL
RET
,**** a4 ok kK e 3 sk ok ok ok ok e ak e ke e vk ke ok ok ok ok v ok Sk ok ok 3k ok e sk ok ok ok ok ok
: SAVE SLAVE#2 DATA
;**** V sk ok
SAVE2: JNB  DRL$
' _CALL READ TRW24
MOV TEMP M2,A
JINB  DRL$
CALL READ TRW24
MOV TEMP_L2,A
JNB DRL$
CALL READ TRW24
MOV HUMI M2,A
JNB  DRL$
CALL  READ_TRW24
MOV HUMI L2,A
RET -
;****************#***********‘****** ok ok sk ok ook ok ok koK ook ok ok K ok K K

; SEND SLAVE#2 DATA TO COMPUTER

SRk Ak *okok sk sk o ook R o o s o oo R Sk o ok ok ok ok
TO_COM2: MOV  A#2AH

MOV  SBUF,A

JNB

TLS$



CLR
MOV
MOV
JNB
CLR
MOV
MOV

CLR
MOV
MOV

‘CLR
MoV
MOV
JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
JNB
CLR
MOV

"MOV

CLR
MOV

I
A,SLAVE2_TI
SBUF,A

LS

TI
A,SLAVE2 T2
SBUF,A

LS

i
A,SLAVE2_T3
SBUF,A

LS

yoy
ASLAVE2 T4
SBUF,A

TL$

TI
A,SLAVE2_HI
SBUF,A

LS

TI
A,SLAVE2 H2
SBUF,A

LS

I
A,SLAVE2 H3
SBUF,A

LS

I
A,SLAVE2_H4
SBUF,A

LS

TI

A#2AH

cC



dd

MOV  SBUF,A

INB TL$
CLR TI
RET
SRR KRR A AR ook Aok *okkok

; CONVERT SLAVE#1 DATA TO ASCII

xxxxxx FT3

3

CONVERTI: MOV ATEMP Ml  ;M2HIGHTO TI |
SWAP A -  HIGH NIBBLE TO LOW NIBBLE
CLR  ACC7T :
CLR  ACCS6
CLR  ACCS
CLR  ACC4

CALL CONVERT
MOV  SLAVEl TLA

MOV ~ ATEMP M1  ;M2LOWTOT2
CLR  ACCT
CLR  ACCS6
CLR = ACC.5
CLR  ACC4

CALL CONVERT
MOV  SLAVE! T2,A

MOV~ ATEMP.LI ;12 HIGHTO T3

SWAP A . HIGH NIBBLE TO LOW NIBBLE
CLR  ACC7

CLR  ACC6

CLR  ACCS

CLR  ACC4

CALL CONVERT
MOV  SLAVEl_T3,A

MOV  ATEMP_ L1 ; L2ZLOW TO T4
CLR ACC.7
- CLR ACC.6

CLR ACC.S



CLR
CALL
MOV
MOV
SWAP
CLR
CLR
CLR
CLR
CALL
MOV
MOV
CLR
CLR
CLR
CLR

CALL
MOV
MOV
SWAP
CLR
CLR

CLR
CLR
CALL
MOV

‘Mov
CLR
CLR
CLR
CLR
CALL
MOV

€C

ACC.4

CONVERT

SLAVEL T4,A

AHUMI M1 ;M2 HIGH TO H1

A ; HIGH NIBBLE TO LOW NIBBLE
ACC.7 ’
ACC.6

ACCS5

ACCA

CONVERT

SLAVEIL_H1,A

AHUML M1 ; M2 LOW TO H2

ACC.7

ACC.6

ACCSS

ACCA

CONVERT

SLAVE] H2,A

AHUMI L1 ;L2 HIGHTO H3

A ; HIGH NIBBLE TO LOW NIBBLE
ACC7

ACC6

ACC35

ACC.4

CONVERT

SLAVEL _H3,A

AHUMI L1 ; L2 LOW TO H4
ACC7

ACC.6

ACC.5

ACC4

CONVERT

SLAVE1_H4,A



ff

B

3k 3k ok sk 3 o o ok ok ok ok ok ok ok ok 3k ok ok ok

; CONVERT SLAVE#2 DATA TO ASCII

< ko ok ok ok ok ok ke ok
3

CONVERT2:

MOV
SWAP
CLR
CLR
CLR
CLR
CALL
MOV
MOV
CLR
CLR
CLR
CLR
CALL
MOV
MOV
SWAP
CLR
CLR
CLR
CLR
CALL
MOV
MOV
CLR
CLR
CLR
CLR
CALL
MOV
MOV

*%

A, TEMP M2  ;M2HIGHTO TI
A ; HIGH NIBBLE TO LOW NIBBLE
ACC.7

ACC.6

ACC.5

ACC.4

CONVERT

SLAVE2 T1,A

ATEMP M2 ;M2LOW TO T2
ACC.7

ACC.6

ACC.5

ACCA4

CONVERT

SLAVE2 T2,A

A, TEMP L2 ; L2 HIGH TO T3
A ; HIGH NIBBLE TO LOW NIBBLE
ACC.7

ACC.6

ACC.5

ACCA4

CONVERT

sLAVEz_Tz,A

ATEMP_L2 ; L2LOW TO T4
ACC.7T

ACC.6

ACC.5

ACC.4

CONVERT
SLAVE2 T4,A

A,HUMI_M2 ; M2 HIGH TO H1



SWAP
CLR
CLR
CLR
CLR
CALL
MOV
MOV
CLR
CLR
CLR
CLR
CALL
MOV

MOV
SWAP
CLR
CLR
CLR
CLR
CALL
MOV

MOV
CLR
CLR

"CLR
CLR
CALL
MOV
RET

gg

A ; HIGH NIBBLE TO LOW NIBBLE
ACC.7

ACC.6

ACCS

ACCA4

CONVERT

SLAVE2_HI,A

AHUMI M2  ;M2LOW TO H2

ACC.7

ACC.6

ACC.5

ACC4

CONVERT

SLAVE2 H2.A

A?HU'MI_L2 ;L2 HIGH TO H3 ==
A . HIGH NIBBLE TO LOW NIBBLE
ACC.7

ACC.6

ACC.S

ACC 4

CONVERT

SLAVE2_H3.A

AHUMI 1.2 ; L2LOW TO H4
ACC.7

- ACC.6

ACC.5

ACCA4
CONVERT
SLAVE2_H4,A

;*********************************************************

CONVERT: ©  CINE
MOV

A#00H,AS1
A#30H



AS1:

AS2:

AS3:

AS4:

ASS:

AS6:

AS7:

ASS:

AS9:

AS10:

AS11:

CJINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

CINE
MOV

A #O1TH,AS2
A#A3IH

A#02H,AS3
A#32H

A#03H,AS4
A#33H

A#04H,ASS
A#34H

A #05H,AS6
A#3SH

‘A#06H,AS7

A#36H

A#OTH,ASS8
A#3TH

A #O08H,AS9
A#38H

A#09H,AS10
A#39H

A#OAH,AS11
AH#41H

A,#0BH,AS12
A#42H



AS12: CINE  A#0CH,AS13

MOV  A#43H
RET

ASI3: CINE  A#ODH,AS14
MOV  A#44H
RET ‘

AS14: CINE AMHOEH,ASIS
MOV  A#45H
RET

ASIS: CINE  A#OFH,FINISH
MOV A#46H
RET ‘

FINISH: RET

9% ke ok ok ok ok dke e ke ok

; SHOW SLAVE#1 DATA

k% sk Aok dekokok Aok ok 3 ok ok ok ok kok k ok % ok ok ok ok %k kk

SHOW1: MOV PO#11001111B ; SHOW SLAVEI DATA
CALL DELAY s : |
CALL DELAY s
MOV  PO,TEMP M1
CALL DELAY ls
CALL DELAY_ls
CALL DELAY ls
CALL DELAY 1s
MOV  PO.TEMP Li
CALL DELAY Is
CALL DELAY s
CALL DELAY Is
CALL DELAY s
MOV  PO,HUMI MI
CALL DELAY Is
CALL DELAY s
CALL DELAY s



o 3ok ok ok o ok vk ok ok ok
]

CALL
MOV

CALL
CALL
CALL
CALL

DELAY _Is

PO,HUMI L1

DELAY Is

DELAY_Is

DELAY _ls

DELAY _ls

skokok

ok ok ok ok o ok %k ok

; SHOW SLAVE#1 DATA ASCII

= ke e ok ok ok ok e o ke ke sk ok ke ke ek o sk ook e ok e ok e ok ok o ok ok o sk ok ok sk ke ok ok sk ok
’

SHOW_ASCIII:

MOV

CALL
CALL
MOV

CALL
CALL
CALL
CALL
MOV

CALL
CALL
CALL
CALL
MOV

CALL
CALL

CALL

CALL
MOV

CALL
CALL
CALL
CALL
MOV

P0,#11000011B
DELAY ls
DELAY_ls
PO,SLAVE! TI
DELAY s
DELAY_ s
DELAY s
DELAY 1s
PO,SLAVEL T2
DELAY_ls
DELAY s
DELAY 1s
DELAY_1s
PO,SLAVEL T3
DELAY_Is
DELAY s
DELAY_Is
DELAY ls
PO,SLAVEL_ T4
DELAY _ls
DELAY_ls
DELAY s
DELAY ls
PO,SLAVE] _HI

; SHOW SLAVEI DATA

i



" CALL

CALL DELAY ls

CALL DELAY Is
CALL DELAY ls
CALL DELAY ls
MOV POSLAVEI_H2
CALL DELAY 1s
CALL DELAY ls
CALL DELAY_ls
CALL DELAY ls
MOV PO,SLAVEL_H3
CALL DELAY ls
DELAY s
CALL DELAY.ls
CALL DELAY 1s
MOV  PO,SLAVE! H4
CALL DELAY_ls
CALL DELAY ls
CALL DELAY ls

CALL DELAY Is

}

« 2k ok ok ok ke 3k ok ok 3k e ok
s

SHOW?2:

% 3k ok ek k. %

SHOW SLAVE#2 DATA

MOV

CALL
CALL
MOV

CALL
CALL
CALL
CALL
MOV

CALL
CALL

okekok

PO£11110011B

DELAY 1s
DELAY_ls
PO,TEMP_M2

DELAY 1s

DELAY _ls
DELAY _Is
DELAY_Is
PO,TEMP_L2
DELAY_Is
DELAY ls

. SHOW SLAVEI DATA

2k 3k ok o ok ok o o o ke ke 2k o e ke ke o ok sk oksk sk

Aok Kk



%ok kk ok

CALL DELAY_ls
CALL DELAY ls
MOV PO,HUMI M2
CALL DELAY Is
CALL DELAY ls
CALL DELAY_ls
.CALL DELAY Is
MOV  PO,HUMI_L2
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY l1s
CALL  DELAY_ls
RET '
; SHOW SLAVE#2 DATA ASCII
T — KRR SR Kok —_—
SHOW_ASCII2: MOV  PO#11000011B ; SHOW SLAVE2 DATA
CALL DELAY_Is
CALL DELAY_ls
MOV  PO,SLAVE2 Tl
CALL DELAY_lIs
CALL DELAY lIs
CALL DELAY_ls
CALL DELAY ls
MOV PO,SLAVEz_Tz
CALL DELAY ls
CALL DELAY_Is
CALL DELAY ls
CALL DELAY_ls
MOV  PO,SLAVE2 T3
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY_ls
CALL DELAY_ls

1l



MOV  POSLAVE2_ T4
CALL DELAY ls
CALL DELAY Is
CALL DELAY ls
CALL DELAY ls
MOV  PO,SLAVE2_Hl
CALL DELAY ls
CALL DELAY s
CALL DELAY Is
CALL DELAY Is
MOV  POSLAVE2 H2
CALL DELAY s
CALL DELAY s
CALL DELAY Is

" CALL DELAY_15-
MOV  PO,SLAVE2 H3
CALL DELAY Is
CALL DELAY. Is
CALL DELAY ls
CALL DELAY s
MOV ' POSLAVE2 H4
CALL DELAY Is
CALL  DELAY.Is
CALL DELAY Is
CALL DELAY Is
RET

INIT:

*okk
CALL
CLR
CLR
CLR
CLR
CALL

sk ok ok ok ok ok ok ok ok *

DELAY_100ms
CE

CS

DAT

CLK

" DELAY_100ms



= 2k 3k 3k ok e ke ok 3k sk ok o ok e ok 3 ok ok sk ok % % ok ok ok Kk kK ok ek ok K
3

;FUNCTION CONFIG FOR TRW RX

« ke ok ok kook ok ok %%k Aok Kk %k e 3k 3k ok ok 3k ok sk ok ok o ok ok 3k ok 3k S ok ok ok ok ok ok sk ok ok k sk 3K ke ok sk ke ofe ok ko ok
’

SETMODE_RX: CALL DELAY 100ms

CLR  CE
SETB CS
CLR A
MOV  R1#I8 ;18*8 = 144 bit
SETMODE_RX_0: MOV DPTR#CONFIG_TEST_RX ;SET HEADER
PUSH ACC

'MOVC A,@A+DPTR
CALL WRITE_TRW24
POP  ACC
INC A
DINZ  R1,SETMODE _RX_0

SETB  DAT
CLR DRl
SETB DRI
SETB  CE
CLR  CS

CALL DELAY 100ms
RET

ook Ak ’ ook ko k sk ok ok ok ok ok ke ok sokok ok ok ek ook ok oK
2 5

;WRITE 8 BIT TO DATA PIN

p— Sk o AR ARk o R R A AR AR A A A
WRITE_TRW24: MOV  RO#8 ,
WRITE_TRW24 0: B ACC.7,WRITE1
CLR  DAT
JIMP  WRITE_TRW2
WRITE: SETB DAT
WRITE_TRW2: CALL CLK _TRW
RL A
DINZ RO,WRITE_TRW24 0



< seokeakook ook ok o ok o
9’

ok ek

;DELAY TIME Ims -

CLK_TRW:  CLR CLK

CALL DELAY_lms

SETB CLK

CALL DELAY lms

RET

;READ 8 BIT DATA FROM TRW
- - » .
READ_TRW24: CLR A

MOV  RO#8
READ_TRW24 ORL A
- | SETB  CIK

CALL DELAY_lms

JB DATREAD 1

CLR  ACCO

JMP  READ TRW24 1
READ_: SETB  ACC.0
READ TRW24_I:CLR  CLK

CALL DELAY lms

DINZ RO,READ TRW24 0

RET
JHkkk ko ok ok ke ook o o ook ok ko o sk ook sk ok ok ook

’

DELAY_ Ims: MOV

DELAY Ims_1: NOP
NOP
DINZ
RET

R6,#0E6H ;EACH LOOP = Ims

R6,DELAY Ims_1

sk sk ok

)

;DELAY TIME 100ms

« ok ke ok e o ke ok ke s ok ae ke ok ko ok o ok e ok ke ke ko ok e sk ke s e sk sk o e sk e ok ke o ke o ok ke ok ok sk ok s sk o e e e ke 3k s ko ook oo ke sk ok s ke ok ke ok ke ok
I

DELAY_100ms: MOV

k%

R7,#100 ;DO 100 TIMES

00



DELAY_100ms_1:

MOV  R6,#0E6H

pp

;EACH LOOP = Ims

ek sk sk ok ook ok ok ok

DELAY_100ms 2: NOP
NOP
DINZ R6,DELAY_100ms 2
DINZ R7,DELAY_100ms_1
RET
SRk ok Rk ook ok ok ok ok ok skok sk ook ok ok
;DELAY TIME l1s
;**** K%k
DELAY _ls: MOV RS #0AH

DELAY Is 1: CALL
DINZ

DELAY_100ms
R5,DELAY 1s 1

3

CONFIG_TEST_RX:
CONFIG_LEN2_RX:
CONFIG_LENI_RX:
CONFIG_ADDR2_RX:
CONFIG_ADDRI_RX:

%%k

DB 8EH,08H,1CH
DB 08H
DB 08H

sk koK kK kok

DB 0COH,0AAH,S5H,0AAH,55H

DB 0AAH,55H,0AAH,55H,0AAH

CONFIG_NUMADDR RX:DB ~ 0A3H

CONFIG_RF. RX:
CONFIG_CH_RX:
CONFIG_TEST:
CONFIG_LEN2:
CONFIG_LENI:
CONFIG_ADDR2:
CONFIG_ADDRI:
CONFIG_NUMADDR:
CONFIG_RF:
CONFIG_CH:
END

DB 6FH
DB OBH
DB 8EH,08H,ICH
DB 08H
DB 08H

DB 0COH,0AAH,55H,0AAH,55H

DB - 0AAH,55H,0AAH,55H,0AAH

DB 0A3H
DB 6FH
DB 0AH



ﬂas‘umsﬁuﬁﬂfhuazuammsn
using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

. using System.Ling;

using System.Text;

using System.Windows.Forms;
using System.[O.Ports;

using System.Globalization;
using System.Threading;

using System.Data.OleDb;

namespace Projectd4a
public partial class frmCal :- Form
{ .
SerialPort port;
string t, t2, t1, t3, huml, hum2;

public frmCal()
{
InitializeComponent();
port = new SeriaiPort();
port.PortName = "COMI1";
" port.BaudRate = 9600;
port.Parity = Parity.None;
port.DataBits = §;
port.StopBits = StopBits.One;
port.Open();
/fattach a method to be called when there is data waiting in the port's buffer
port.DataReceived += new SerialDataReceivedEventHandler(serial_DataReceived);
}
private void frmCal_Load(object sender, EventArgs ¢)
(S '

}
private void serial DataReceived(object sender,
System.1O.Ports.SerialDataReceivedEventArgs €)

{

//Event for receiving data

//Read the buffer to text box.

this.Invoke(new EventHandler(DisplayText));
) .

private string a, ¢ = "";
private string rx;
private void DisplayText(object sender, EventArgs ¢)

{

/ihdiayafiagluduwn iidasfonunaanun
1X = 1X + port.ReadExisting();
Checking();

qq



private string q, ql;
private void Checking()

{

if(rx.Length = 10)

{
a=rx;
c=c+a;
string b = c.Substring(0,1);
string bl = c.Substring(9,1);
{
f{(b="#") && (bl =="#"))
{
t=t+c;
txtRx1.Text = t;
q = 1" 1 "’
meas1();
} \ : :
else if (b = "*") && (b1 = "*")).
3=1 +g;
txtRx2.Text = t3;
ql = "2";
meas2();
}
else
{ _
: MessageBox.Show("Hiaya’lign™);
}
}
}

private void meas1() .

{

AddtodataBase3();

string r = c.Remove(0,1);

string 11 = r.Remove(8,1);

string cl =rl.Remove(4,4);

string t1 =cl;

inti = Int32 Parse(t],NumberStyles.HexNumber);
float y = Convert.ToSingle(i);

cal_tl(y);

string ¢2 = r1.Remove(0,4);

string h=c2;

int j = [nt32.Parse(h,NumberStyles.HexNumber);
float g = Convert.ToSingle(j);

cal_hul(g); '
txtTim1.Text = DateTime . Now.ToLongTimeString();
AddtodataBasel();



}

SS

private void cal_tl(float x)

{

templ = (0.01f * x) - 39.66f;
tl = temp1.ToString();

txtTempl.Text =tl;

}

m = txtTempl.Text;

private float templ;
private void cal_hul(float humi_d)

{

}

const float ¢l = -4.0f; /ffor 12 bit
const float ¢2 = 0.0405f;

const float ¢3 = -0.0000028f;

const float t1 = 0.01f; /ffor 14 bit 3v
const float t2 = 0.00008f;

float th_linear, rh_true;

th_linear = c1 + (c2 * humi ‘d) + (c3 * humi_d * humi_d);
th_true = (templ - 25) * (t1 + 2 * humi_d) + th hnear
hum1 =rh_true.ToString();

txtHumil.Text = huml;

k = txtHumil.Text;

private void meas2()

{

AddtodataBase2();
AddtodataBase4();

}

{

string r = c.Remove(0,1);

string rl =r.Remove(8,1);

string cl = rl.Remove(4,4);

string tl =cl;

int i = Int32 Parse(t],NumberStyles.HexNumber);
float y = Convert. ToSingle(i);

cal_t2(y);

string c2 = rl.Remove(0,4);
string h=c¢c2;
mtj= In137 Parse(h,NumberStyles. HexNumber)

float g = Convert.ToSingle(j);

cal_hu2(g);
txtTim2.Text = DateTime.Now.ToLongTimeString();

private void cal_t2(float x)

-temp2 = (0.01 * x) - 39.66f;

t2'= temp2.ToString();-
txtTemp2.Text = t2;
m = txtTemp2.Text;



}

private float temp2;
private void cal_hu2(float humi_d)

{
const float ¢l = -4.0f; /ffor 12 bit
const float ¢2 = 0.0405f;
const float ¢3 = -0.0000028f;
const float t1 = 0.01f; /ffor 14 bit 3v
const float t2 = 0.00008f;
float rh_linear, rh_true;

th_linear = c1 + (c2 * humi_d) + (c3 * humi_d * humi_d);
rh_true = (temp2 - 25) * (t1 +t2 * humi_d) + rh_linear;
hum?2 = rh_true.ToString();
txtHumi2.Text = hum2;
- k = txtHumi2.Text;

}

private void ClearAll1()

{
txtRx 1, Text = "";

tXtTiml ,Text — "n;
tXtTempl _Text =1 nn;
txtHumll -Text-= ll";

e,

£ N2
x=""
s

t=1.

s
3 = ml;

this.Invoke(new EventHandler(DisplayText));
txtRx1.Text="1"; .
txtTim1.Text = DateTinie.Now.ToLongTimeString();
txtTempl.Text=t1; .
txtHumil.Text = huml; :

}

private void ClearAll2()

{
txtRx2.Text="";

txtTemp2.Text="";
txtHumi2. Text ="
txtTim2.Text="";

nu,

c= ;
@= et
t= " ’
>
t3 — nu,

this.Invoke(new EventHandler(DisplayText));
xtRx2.Text = "2"; '
txtTim2.Text = DateTime.Now.ToLongTimeString();
txtTemp2.Text = t2;

txtHumi2. Text = hum?2;



}

private string k,m;
private void AddtodataBasel()

{
string sql;
strmo strConn = "Provider = Microsoft.Jet. OLEDB.4. 0; Data Source
=D:\\project_4a\\data007.mdb;Jet OLEDB: Engme Type=5";
dfwuadiaanuiflausagiudaya
OleDbConnection conn = new OleDbConnection(strConn);

string x = DateTime Now.ToLongTimeString();
string y = DateTime Now.ToShortDateString();

sql ="INSERT INTO Collect(statlon dat mea,tim_mea Temp va,Humi_va)" ;

Sql = "VALUES(I " e q o,

Sql+_u|u+y+n| u
'Sql+=""-'+x+“',";
Sql+="'"+m+"',";
Sql+=nln+k+nv)u;

Ha519uu i command(Connection)
OleDbCommand cmd = new OleDbComimand();

try
% 7 ,
//maaaanamusmﬂﬁamiauﬁn‘uaa conn
HEnfimsidiausaldivas
if (conn.State == ConnectionState.Open)
{
conn.Close();/Alamsiffansiatfiunau
}
conp. Open()~ /mflamasidada
- cmd=new OleDbCommand(sql,conn);
cmd.ExecuteNonQuery();
}
catch (Exception errToAdd)
{ : &
MessageBox.Show("LigunsaiRudayalé” + enToAdd Message,'
dafanwain");
}
finally
{ o
conn.Close();
ClearAll1();

/" MessageBox.Show (™" + k +™");
}

uu

’

]



}
private void AddtodataBase2()
string sql; ) .
string strConn = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source
=D:\\project_4a\\data007.mdb;Jet OLEDB:Engine Type=5";
Ainvuad am‘lmﬁam‘agmﬁaua
OleDbConnection conn = new OleDbConnection(strConn);

string x = DateTime.Now.ToLongTimeString();
string y = DateTime.Now.ToShortDateString();
sql = "INSERT INTO Collect(station,dat mea,tim_mea,Temp_va,Humi_va)";
sql +="VALUES('"+ql +""'

.
R

Sq1+'=n|u+y+"| ",
sq1+=l|vn+x+n',nf

EIE )
Sq1+="'"+m+"',";

sql+="'"+k+"l)";

Ha519uuuld command(Connection)
OleDbCommand cmd = new OleDbCommand();

try -
{ .
/asragaudanuzasidausaiineag conn
/nfinsdlausiatuas

if (conn.State = ConnectionState.Open)

{

conn.Clase()y/Hamsiffansaidnnau

}
conn.Open(); /damsidansa

cmd = new OleDbConunand(sql, coﬁn);
cmd.ExecuteNonQuery();

}
catch (Exception errToAdd)

MessageBox.Show("ligunsatiudiayate" + errToAdd Message, "diafiawaia™);

}
finally

{

conn.Close();
ClearAll2();
}

private void AddtodataBase3()

{

string sql;



string strConn = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source
=D:\\project_4a\\data007.mdb;Jet OLEDB:Engine Type=5";
/i vuadannudansdagiudaya
OleDbConnection conn = new OleDbConnection(strConn);

. string x = DateTime.Now.ToLongTimeString();
string y = DateTime.Now.ToShortDateString();
sql = "INSERT INTO Collect_I(station.dat_mea,tim_mea,Temp_va,Humi_va)"

Sql += "VALUES(' " + q FRRlR ’ll;

sq1+="!"+y+"l,ll;
sgl+="""+x+""' "
sql+="""+m+""' "
sql+="""+k+"")"

//&59uunldf command(Connection) y
OleDbCommand cmd =new OleDbCommand();

try
{ .
/fasradaudgaiugasiiiausiatfinuag conn
Hénfimsistausalduag
if (conn.State = ConnectionState.Open)
{ s : ‘ '
: conn.Close();/Aamsifiansiatfunay
} ' -
conn.Open(); /iilanisidiausa
emd = new OleDbCommand(sql,conn);
cmd.ExecuteNonQuery();
}
catch (Exception errToAdd)
. : MessageBox.Show("ligunsatintiaya’lé” + errToAdd. Message,"
- fiafiawain");
}
finally
{
conn.Close();
ClearAll1();
i MessageBox.Show("" + k + "™);
)
}
private void AddtodataBase4()
{
string sql; -

string strConn = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source
=D:\\project_4a\\data007.mdb;Jet OLEDB:Engine Type=5";

/ivuediaanudtausagiutaya

OleDbConnection conn = new OleDbConnection(strConn);



string x = DateTime.Now.ToLongTimeString();

string y = DateTime Now.ToShortDateString();

sql = "INSERT INTO Collect_2(station,dat mea,tim_mea, Temp_va,H umi_va)";
Sq] += IIVALUES(C " + ql + "ni ,";

Sql+___vl‘l||+y+nv’u;
Sql+=“'"+x+"',";
Sq1+="'"+m+"',";
Sql+___||||v+k+n|)n;

JEeuani conuﬁand(Connéction)
OleDbCommand cmd = new OleDbCommand();

try
{ a
feRgaudganugnisidiaugalfiuuad conn
Mnfinsidiausadiuat
. if (conn.State == ConnectionState.Open)

-
}

conn.Close();/Alansifiaudatdurdau

conn.Open(); /flansitiausia

cmd = new OleDbCommand(sql, conn);
cmd.ExecuteNonQuery();

}

catch (Excep;ion errToAdd)

MessageBox.Show("ligunsatfindaya’le” + errToAdd . Message, "fiafiaw é'm");
}
finally

{
conn.Close();

ClearAll1();

/I MessageBox.Show("™ +k +"");
} , A

}

int station;

string strConn;

int go;

OleDbConnection Conn = new OleDbConnection();

OleDbDataAdapter da;

DataSet ds = new DataSet();

bool IsFind = false;

private void monthCalendarl_DateChanged(object sender, DateRangeEventArgs €)

{ .
}
private void button1_Click(object sender, EventArgs e)

dgvAlldata.DataSource = null;
ds.Clear();

XX



strConn = "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=D:/project_4a/data007.mdb;Jet
OLEDB:Engine Type=5"; . .

if (Conn.State = C onnectxonStdte.Open)

{
Conn.Close();

Conn.ConnectionString = strConn;

Conn.Open();
string sqlEmp;

sqlEmp = "SELECT station,dat_mea,tim_mea,Temp_va,Humi_va FROM Collect ";
- sqlEmp +=" WHERE dat_mea like '%" + monthCalendarl SelectlonStart ToStrmg("d/M/yyyy")
+"%' AND [station] ="' " + station.ToString() + " ™"

if (IsFind == true)

ds.Tables["Collect"].Clear();
}
da = new OleDbDataAdapter(sqlEmp, Conn);
da.Fill(ds, "Collect");

if (ds.Tables["Collect"].Rows.Count != 0)
{ . A
IsFind = true;

dgvAlldata.ReadOnly = true;

}
else
{
IsFind = false;
o}
dgvAlldata.DataSource = ds.Tables["Collect"];
}
private void radioButtonl_CheckedChanged(object sender, EventArgs )
{
station = 1;
}
" private -Qoid radioBunonZ_CheckedChanged(object sender, EventArgs €)
( :
station = 2;
}

private void dgvAlldata_CellContentClick(object sender, DataGridViewCellEventArgs €)
{

}

" private void blittonZ_Click(objectfsender, EventArgs €)
{
Form2 a=new Form2(monthCalendarl .SelectionStart);
a.Show();
a.Visible = true;



}

private void button3_Click(object sender, EventArgs )

{
Form3 b = new Form3(monthCalendarl.SelectionStart);
b.Show(); :
b.Visible = true;

}

private void button4_Click(object sender, EventArgs e)

{
Form4 ¢ = new Form4(monthCalendar].SelectionStart);
c.Show();
c.Visible = true;

R

private void buttonS_Click(object sender, EventArgs €)

{
Form5 d = new Form35(monthCalendarl.SelectionStart);
d.Show();
d.Visible = true;
}
}
}

Hosutaaanslgamgiiamiiii 1
using System;
using System.Text;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Data.QleDb;
using System.Drawing;

- using System.Windows.Forms;

" using ZedGraph;

namespace Projectda

{
public partial class Form2 : Form
{
double[] arr;
DateTime date;
public Form2(DateTime date)
(- / |
InitializeComponent();
this.date = date;

}

private void Form2_Load(object sender, EventArgs €)

{
CreateGraph(zgl);
SetSize();

private void CreateGraph(ZedGraphControl zgc)

7z



aaa

string constr = "Provider=Microsoft.Jet.0leDb.4.0;" +
"Data Source = D:\\project_4a\\data007.mdb";
OleDbConnection conn = new OleDbConnection(constr);

string sqlresult = "SELECT * FROM Collect 1 Where dat_mea like ‘%" +

date. ToString("d/M/yyyy™) + "%"™;

+ n";

OleDbDataAdapter daTable = new
OleDbDataAdapter(sqlresult, conn);
DataSet dset = new DataSet();
daTable.Fill(dset, "dat mea™);

arr = new double[dset.Tables["dat_mea"].Rows.Count];

for (int i = 0; i < arr.Length; i++)
{

arr[i] = Convert.ToDouble(dset. Tables["dat ' mea"]. Rows[l]["Temp va"])
}

I oet a reference to the GraphPane

zge.GraphPane = new GraphPane();
GraphPane myPane = zgc.GraphPane;

//Set the titles and axis labels it >
myPane.Title. Text = "nmWudavArgaungiiannaanfin 1 uas¥un " + date. ToString("d/M/yyyy")

myPane. X Axis.Title. Text = "L3a17vinA1sia "
myPane.Y Axis.Title:Text = "a1gaungii(C)";

PointPairList list=new PointPairList();

for (int x = 0; x < arr.Length; x++)

{
string[] time = dset.Tables["dat_mea"].Rows[x]["tim_mea"]. ToString(). Trim().Split(":");
XDate xtime = new XDate(this.date.Y ear, this.date.Month, this.date.Day, int.Parse(time[0]),

int.Parse(time[ 1]), int.Parse(time[2]));

list. Add(xtime, arr{x]);
} .

//Add gridlines to the plot
myPane.XAxis.MajorGrid.IsVisible = true;
myPane.Y Axis.MajorGrid.IsVisible = true;

myPane X Axis.MajorGrid.Color = Color.LightGray;
myPane.Y Axis.MajorGrid.Color = Color.LightGray;

myPane. XAxis. Type = AxisType.Date;

//Generate a blue curve with circle symbols ’
Lineltem myCurve = myPane.AddCurve("Angaun)fi(C)", 11st Color.Blue, SwnbolT\ pe. None)

Hfilling the symbol with white
myCurve.Symbol.Fill = new Fill(Color.White);

//Fill the axis background with a color
myPane.Chart.Fill = new Fill(Color.White, Colot.LightGoldenrodYellow, 45F);



bbb

//Fill the pane background with a color gradient
myPane.Fill = new Fill(Color.White, Color. FromArgb(220, 220, 255), 45F);

//Calculate the Axis Scale Ranges

zgc.AxisChange();
}
private void Form2_Resize(object sender, EventArgs €)
{
SetSize();
}

private void SetSize()

{
zgl.Location = new Point(10, 10);
//Leave a small margin around the outside of the control
zgl.Size = new Size(this.ClientRectangle. Width - 20, this.ClientRectangle Height - 20);

}

private void timerl_Tick_1(object sender, EventArgs ¢)

{
CreateGraph(zgl);
SetSize(); -
zgl.Invalidate();

}

}
}

Heduuansnsvgamgiianiifi 2
using System;

using System.Text;

. using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Data.OleDb;

using System.Drawing;

using System.Windows.Forms;

- using ZedGraph;

namespace Projectda
S \
public partial class Form3 : Form
{

double[] arr;

DateTime date;

public Form3(DateTime date)

{

InitializeComponent();
this.date = date;

}

private void 'Forin3_Loéd(‘object sender, EventArgs €)
{

CreateGraph(zgl);

SetSize();

I



CCC

private void CreateGraph(ZedGraphControl zgc)
{ ,
string constr = "Provider=Microsoft.Jet.OleDb.4.0;" +
"Data Source = D:\\project_4a\\data007.mdb";
OleDbConnection conn = new OleDbConnection(constr);

string sqlresult = "SELECT * FROM Collect_2 Where dat_mea like '%" +
date. ToString("d/M/yyyy™) + "%"; =~ .

OleDbDataAdapter daTable = new

OleDbDataAdapter(sqlresult, conn);

DataSet dset = new DataSet(); '

daTable.Fill(dset, "mydat"); '

arr = new doub]e[dset.Tables[;'mydat"];Rows.Count];
for (int i =0; i < arr.Length; i++)

arr[i] = Convert.ToDouble(dset.Tables["mydat"].Rows[i]["Temp_va"]);
}

//get a reference to the GraphPane

zge.GraphPane = new GraphPane();
GraphPane myPane = zgc.GraphPane;

/{Set the titles and axis labels

myPane.Title.Text = "anWuaasargangfiaaganii 2 was¥ufl " + date. ToString("d/M/yyyy")
+ |"|; |
myPane. X Axis.Title. Text = "tia#ivian1sia";
myPane.Y Axis.Title. Text = "Argaungfi(C)";

PointPairList list = new PointPairList();

for (int' x=0;x< arr.Lehgfh; x++)
{
string[] time = dset.Tables["mydat"].Rows[x]["tim_mea"].ToString(). Trim().Split(":");
XDate xtime = new XDate(this.date.Year, this.date.Month, this.date.Day, int.Parse(time[0]),
int.Parse(time[1]), int.Parse(time[2]));
list. Add(xtime, art[x]);
}

//Add gridlines to the plot .

myPane. X Axis. MajorGrid.IsVisible = true;
myPane.Y Axis. MajorGrid.IsVisible = true; '
myPane. X Axis.MajorGrid.Color = Color.LightGray;
myPane.Y Axis.MajorGrid.Color = Color.LightGray;

myPane.XAxis.Type = AxisType.Date;

//Generate a blue curve with circle symbols
Lmdtem myCurve = myPane. AddCurve("ﬂ’lamW]u(C)" list, Color.Blue, SymbolType None);

//ﬁllmé the symbol with white
myCurve.Symbol.Fill = new Fill(Color.White);



ddd

//Fill the axis background with a color
myPane.Chart.Fill = new Fill(Color.White, Color nghtGoldenrodYellow 45F),

#/Fill the pane background with a color gradient
myPane.Fill = new Fill(Color.White, Color.FromArgb(220, 220, 255), 45F);

//Calculate the Axis Scale Ranges
zgc.AxisChange();
}

private void Form3_Resize(object sender, EventArgs e)

SetSize();

private void SetSize()
t i
zgl.Location = new Point(10, 10);

//Leave a small margin around the outside of the control

2gl.Size = new Size(this.ClientRectangle. Width - 20, this.ClientRectangle.Height - 20);
}

private void timerl_Tick_1(object sender, EventArgs ¢)

{
CreateGraph(zgl)
SetSize();
zgl.Invalidate();

}

}
}

Wosumasnianuudanindanildi 1
using System;

using System.Text;

- using System.Collections.Generic;

using System.ComponentModel;

using System.Data;

using System.Data.OleDb;

using System.Drawing;

using System.Windows.Forms;

using ZedGraph;

namespace Projectda
" public partial class Form4 : Form
{
double[] arr;
DateTime date;
public Form4(DateTime date)
{
InitializeComponent();
this.date = date;

},



cee

private ‘void Forfn4_Load('obj ect-sender, Eveanrés-e‘)
{

CreateGraph(zgl);

SetSize();

}

private void CreateGraph(ZedGraphControl zgc)
{
string constr = "Provider=Microso_ft.J €t.0leDb.4.0;" +
_"Data Source = D:\\project_4a\\data007.mdb";
OleDbConnection conn = new OleDbConnection(constr);

string sqlresult = "SELECT * FROM Collect_1 Where dat _mea like '%" +
date.ToString("d/M/yyyy") + "%";

OleDbDataAdapter daTable = new

OleDbDataAdapter(sqlresult, conn);

DataSet dset = new DataSet();

daTable.Fill(dset, "mydat");

arr = new double[dsef.Tables[“_mydat"].RoWs.Couht];

for (int i = 0; i < arr.Length; i++)

{
}

zgc.GraphPane = new GraphPane();

arfi] = ConveltToDouble(dset.Tables["mydat"].Rows[i][“Humi_va"]);

GraphPane myPane _='zgc.Grap}'1'Pane; .

//Set the titles and axis labels

myPane.Title. Text = "Astiuandaramuffuduinsaingafa | vaeyud " +
date.ToString("d/M/yyyy") + "";

myPane X Axis. Title. Text = "na1fiviin1s¥a’;

myPane.Y Axis.Title. Text = "Avanuauduwus";

PointPairList list = new PointPairList();

for.(int x = 0; x < arr.Length; x++)
string(] time = dset.Tables["mydat"].Rows[x]["tim_mea"]. ToString(). Trim().Split(":");
XDate xtime = new XDate(this.date.Year, this.date.Month, this.date.Day, int.Parse(time[0]),
int.Parse(time[ 1]), int.Parse(time[2]));
list. Add(xtime, arr[x]);
}

//Add gridlines to the plot

myPane. XAxis.MajorGrid.IsVisible = true;
myPane.Y Axis.MajorGrid.Is Visible = true;
myPane. X Axis.MajorGrid.Color = Color.LightGray;
myPane.Y Axis.MajorGrid.Color = Color.LightGray;

myPane. X Axis.Type = AxisType.Date;



//Generate a blue curve with circle symbols 3
Lineltem myCurve = myPane.AddCurve("aranusiuduins”, list, Color.Red,

Symbol Type.None);

/filling the symbol with white

myCurve.Symbol.Fill = new Fill(Color.White);

//Fill the axis background with a color
myPane.Chart.Fill = new Fill(Color.White, Color.LightGoldenrodYellow, 45F)

//Fill the pane background with a color gradient
myPane.Fill = new Fill(Color.White, Color.FromArgb(220, 220, 255), 45F);

//Calculate the Axis Scale Ranges
zgc.AxisChange();
}

private void Form4_Resize(object sender, EventArgs e)

SetSize();

" private void SetSize()
{ 44
zgl.Location = new Point(10, 10);

//Leave a small margin around the outside of the control
zgl.Size = new Size(this.ClientRectangle. Width - 20, this.ClientRectangle. Height - 20);

}

private void timerl_Tick_1(object sender, EventArgs ¢)

{
CreateGraph(zgl);
SetSize();
zgl.Invalidate();
}
}
o}

=y

Wosumanslnnududiinsaniii 2
using System;

using System.Text;

using System.Collections.Generic;

" using System.ComponentModel;

using System.Data;

using System.Data.OleDb;

using System.Drawing;

using System.Windows.Forms;

using ZedGraph;

namespace Project4a
{
public partial class.Form5 : Form
{ .
double[] arr;

>

fff



geg

DateTime date;

public Form5(DateTime date)
{

InitializeComponent();
this.date = date;

}

private void FormS_Load(object sender, EventArgs e)
{

CreateGraph(zgl);

SetSize();
}

private void CreateGraph(ZedGraphControl zgc)

{ : .
string constr = "Provider=Microsoft.Jet.0leDb.4.0;" +
 "Data Source = D:\\project_4a\\data007.mdb"; .
OleDbConnection conn = new OleDbConnection(constr);

string sqlresult = "SELECT * FROM Collect_2 Where dat mea like '%" +
date.ToString("d/M/yyyy") + "%";

OleDbDataAdapter daTable = new

OleDbDataAdapter(sqlresult, conn);

DataSet dset = new DataSet();

daTable.Fill(dset, "mydat");

arr= new. doublé[dsét;'l‘ables["my&at"].Rdws.Count];

for (int i = 0; i < arr.Length; i++)

{
}

//get a reference to the GraphPane

art[i] = Convert. ToDouble(dset. Tables["mydat"].Rows[i]["Humi_va"]);

zgc.GraphPane = new. GraphPane();
GraphPane myPane = zgc.GraphPane;

//Set the titles and axis labels

myPane.Title. Text = "asWuaasraNufuduivsainaanilii 2 aacyud " +
date. ToString("d/M/yyyy") + "

myPane X Axis. Title. Text = "anfivinaisia",;

myPane.Y Axis. Title. Text = "annufiuduims’;

PointPairList list = new PointPairList();

for (int x=0; x < arr;Lengfh; X+
( | i |
string[] time = dset.Tables["mydat"].Rows[x]["tim_mea"].ToString(). Trim().Split(":");
XDate xtime = new XDate(this.date.Year, this.date.Month, this.date.Day, int.Parse(time[0]),
int.Parse(time[ 1]), int.Parse(time[2]));
list. Add(xtime, an[x]);
}

//Add gridlines to the plot
myPane.XAxis.MajorGrid.IsVisible = true;
myPane.YAxis'.Maj_orGﬁd.IsVisible = true;



}

}

hhh
'myP.a'ne.XAxi‘s.MajorGrid.Color = Color.LightGray;
myPane.Y Axis.MajorGrid.Color = Color.LightGray;
myPane.XAxis. Type = AxisType.Date;
//Generate a blue curve with circle symbols _
Lineltem myCurve = myPane.AddCurve("anudtuduvins", list, Color.Red, SymbolType.None);

//filling the symbol with white
myCurve.Symbol.Fill = new Fill(Color.White);

H/Fill the axis background with a color
myPane.Chart.Fill = new Fill(Color.White, Color.LightGoldenrodYellow, 45F);

//Fill the pane background with a color gradient
myPane.Fill = new Fil](Co]or.White, Color.FromArgb(220, 220, 255), 45F);

//Calculate the Axis Scale Rangés :
zgc.AxisChange(); i

}

private void Form5_Resize(object sender, EventArgs ¢)

SetSize();

private void SetSize() .

R

* zgl.Location = new ‘Point(IO, 10);

//Leave a small margin around the outside of the control

zgl.Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle.Height - 20);
}

private void timerl_Tick(object sender, EventArgs €)

{
CreateGraph(zg]);
SetSize();
~ zgl.Invalidate();
} -



TRW-24G ....c ..

Wireless High Frequency Transceiver Module (RF GFSK)

> Key Features :

Frequency Range: 2.4~2.527GHz

Modulate Mode: GFSK

Work Voltage: 3V

Channel; 128

Output Power: 0dBm

Data Rate: 1Mbps; 250Kbps

Operating Temperature: -40~+85 Centigrade
The longest range : 280m (250Kbps); 150m (1Mbps)
No dead spaces in reception.

Built in antenna.

Competitive price.

0O 00 00000 0 0 o0

Apply for various type of products: Wireless Joysticks, Wireless
Speaker, Wireless Earphone , Wireless Cell phone , Wireless
Intercom , Wireless Mouse, Wireless Keyboard and Data
Communication. '
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18.42mm

17.84 mm

20.32mm

Reference hole position for PCB
mounting(Bottom view)

USER PCB

®

USER PCB
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> Specification :

Sensitivity
at 0.1%BER(@250Kbps)
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Conditions: VDD = +3V, VSS = 0V, T, = - 40°C to + 85°C

Symbol

Parameter (condition)

Notes

Min.

Operating conditions

VDD

Supply voltage

TEMP

Operating Temperature

Digital input pin

HIGH level input voltage

LOW level input voltage

Digital output pin

HIGH level output voltage (1n=-0.5mA)

VDD- 0.3

LOW level output voliage (I =0.5mA)

Vss

General RF conditions

Operating frequency

Frequency deviation

Data rate Shock Burst™!

Channel spacing

Transmitter operation

Maximum Output Power

RF Power Control Range

RF'Power Control Range Resolution

20dB Bandwidth for Modulated Carrier

2*! Adjacent Channel Transmit Pawer 2MHz

3" Adjacent Chanuel Transmit Power 3MI Iz

Supply current & 0dBm output power

Supply current @ -20dBm output power

Average Supply current (@ -5dBm output
power, Shock Burs{T™

Average Supply current i stand-by mode

Average Supply current in power down

Receiver operation

Supply current one channel 250kbps

Supply current one channel 1000kbps

Supply current two channels 250kbps

Supply current two channels 1000kbps

Sensitivity at 0.1%BER ({2 250kbps)

Sensitivity at 0.1%BER (:u: 1000kbps)

CA Co-channel

1* Adjacent Channel Selectivity Cil IMHz

-1

2 Adjacent Channel Selectivity C/1 2MHz

-16

3™ Adjacent Channel Selectivity C/1 3MHz

-26

Blocking Data Channel 2

4
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> Circuit Description:

> ShockBurst™

The ShockBurst™ technology uses on-chip FIFO to clock in data at a low data
rate and transmit at a very high rate thus enabling extremely power reduction.

When operation the TRW-24G in ShockBurst™ ,you gain access to the high
data rates(1 Mbps)offered by the 2.4GHz band without the need of a costly,
high-speed micro controller (MCU) for data processing.

By putting all high speed signal processing related to RF protocol on-chip, the
TRW-24G offers the following benefits:

® Highly reduced current consumption. A
® Lower system cost (facilitates use of less expensive micro controller).
® Greatly reduced risk of ‘on-air’ collisions due to short transmission time.

The TRW-24G can be programmed using a simple 3-wire interface where the
data rate is decided by the speed of the micro controller.

By allowing the digital part of the application to run at low speed while
maximizing the data rate on the RF link, the nRF ShockBurst™ mode reduces
the average current consumption in applications considerably.
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> ShockBurst™ principle:

When the TRW-24G is configured in ShockBurst™ , TX or RX operation is
conducted in the following way (10 kbps for the example only).

|1 —
Conlinuous 10kbps nRF2401 Y H I—l
LTI FIFG |
(T

ShockBurst™  1Mbps

Figure 4 Clocking in data with MCU and sending with ShockBurst™
technology

Without ShockBurst™, running at speed dictated by 10Kbs MCU

| ' - 10mA perlode

‘P[—E— 10mA perlod 10Kbs MCU with ShockBurst™

20 40 6O 3 100 120 140 160

Time mS

Figure1 Current consumption with & without ShockBurst™ technology

-
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TRW-24G n

ShockBurst™
JX (CE=hi)?

Data content of registers:

ADDR PAYLOAD

MaximKn 256 bits

PAYLOAD

TRW-2.4G
Adding Preamble

PAYLOAD

TRW-2 40

Sanding
TRt
S"gg‘csa“;‘ Input FIFO ot Emply

(250 or 1000kbps)

Figure 2 Flow Chart shgckBurstTM Transmit of TRW-24G

> nRF2401 ShockBurst™ Transmit:

MCU interface pins:CE,CLK1,DATA

1. When the application MCU has data to send, set CE high. This
activates TRW-24G on-board data processing.

2. The address of the receiving node(RX address) and payload data
is clocked into the TRW-24G. The application protocol or MCU
sets the speed <1Mbps(ex:10kbps)>.

MCU sets CE low, this activates a TRW-24G ShockBurst™
transmission.

4. TRW-24G ShockBurst™:
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RF front end is powered up.

RF package is completed (preamble added, CRC calculated).

Data is transmitted at high speed (250kbps or 1 Mbps
configured by user).

TRW-24G return to stand-by when finished.

”Rw-246 |
ShockBursi™
RX?

Data content of registers:

TRW:- 240
Detects

PREAMBLE and e ADDR PAYLOAD
Incoming Data amble

PAYLOAD

TRW-2.40
Recelves Dala

and PAYLOAD
Checking CRC

4\ 2

TRw-2.90

Checks:

PAYLOAD

TRW-2.40
Set Data Ready
(DR1/2) high PAYLOAD

uControlier

Clocks out .
Payload PAYLOAD

TRW-240
Register
Emply?

TRW-2.40

Sels Dala Ready .
(DR1/2) low Output Register Cmyty
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> TRW-24G ShockBurst™ Receive:

MCU interface pins: CE, DR1, CLK1 and DATA (one RX channel
receive)

1. Correct address and size of payload of incoming RF

packages are set when TRW-24G is configured to
ShockBurst™ RX.

To activate RX, set CE high.

After 200us settling, TRW-24G is monitoring the air for
incoming communication.

When a valid package has been received (correct
address and CRC found), TRW-24G removes the
preamble, address and CRC bits.

TRW-24G then notifies (interrupts) the MCU by setting
the DR1 pin high.

MCU may (or may not) set the CE low to disable the RF
front end (low current mode).

The MCU will clock out just the payload data at a suitable :
rate (ex,10 kbps).

When all payload data is retrieved TRW-24G sets DR1
low again, and is ready for new incoming data package if
CE is kept high during data download. If the CE was set
low, a new start up sequence can begin, see Figure 12.

> Duoceiver™ Simultaneous Two Channel Receive Mode:

In both ShockBurst™ modes the TRW-24G can facilitate simultaneous

reception of two parallel independent frequency channels at the maximum
data rate.

This means:
TRW-24G can receive data from two 1Mbps transmitters (ex:
TRW-24G or TRW-24G) 8MHz (8 frequency channels) apart
through one antenna interface.

The output from the two data channels is fed to two separate
MCU interfaces.

® Data channel 1:CLK1,DATA,and DR1
® Data channel 2:CLK2,DOUT2,and DR2
® DR1 and DR2 are available only in ShockBurst™.

The TRW-24G DuoCeiver™ technology provides 2 separate dedicated data
channels for RX and replaces the need for two, stand alone receiver systems.
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nRF2401
Tx/Rx

nRF2401
Tx/Rx

nRF2401
Tx/Rx

Figure 4 Simultaneous 2 channel receive on TRW-24G

There is one absolute requirement for using the second data channel. For the
TRW-24G to be able to receive at the second data channel the frequency
channel must be 8MHz higher than the frequency of data channel 1. The
TRW-24G must be programmed to receive at the frequency of data channel 1.
No time multiplexing is used in TRW-24G to fulfil this function. In direct mode
the MCU must be able to handle two simultaneously incoming data packets if it
is not multiplexing between the two data channels. In ShockBurst™ it is
possible for the MCU to clock out one data channel at a time while data on the
other data channel waits for MCU availability, without any lost data packets,
and by doing so reduce the needed performance of the MCU.

Clock : DR 1
Recovery, ; CLK1 Data(Fpry)

DataSlicer DATA
—
Clock , DR2

Fres=Frpt8MHZ Recovery, CLK2 > Data(Fpp)
DataSlicer DOUT?2

7

Figure 5 DuoCeiver™ with two simultaneously independent receive
channels :

> Device Configuration:
All configuration of theTRW-24G is done via 3-wire interface to a single

confi guratlon reglster The configuration word can be up to 15 bytes long for
ShockBurst™
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> Configuration or ShockBurst™ operation:

The configuration word in ShockBurst™ enables theTRW-24G to handle the

RF protocol. Once the protocol is completed and loaded intoTRW-24G only

one byte, bit [7:0], needs to be updated during actual operation.

The configuration blocks dedicated to ShockBurst™ is as follows:

® Payload section width: Specifies the number of payload bits in a RF
package. This enables theTRW-24G to distinguish between payload data
and the CRC bytes in a received package.
Address width: Sets the number of bits used for address in the RF package,
This enables theTRW-24G to distinguish between address and payload
data. _ '

® Address (RX Channel 1 and 2): Destination address for received data.

® CRC: Enables TRW-24G on-chip CRC generation and de-coding.

NOTE:

These configuration blocks, with the exception of the CRC, are dedicated for
the packages that a TRW-24G is to receive. v

In TX mode, the MCU must generate an address and a payload section that
fits the configuration of theTRW-24G that is to receive the data.

When using theTRW-24G on-chip CRC feature ensure that CRC is enabled
and uses the same length for both the TX and RX devices.

PRE-AMBLE | ADDRESS PAYLOAD

Figure 10 Data packet set-up
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> Configuration word overview:

Bit Number Name Function
position| of bits

ShockBurst™ configuration

143:120 2 TEST Reserved for testing

Hio:112 DATA2_W Length of data payload section RX channel 2

111:104 . DATAL_W Length of data payload section RX channel 1

103:64 ADDR2 Up to 5 byte address for RX channel 2

63:24 ADDRI Up 1o 5 byte address for RX channel |

23:18 ADDR_W Number of' address bits {both RX channels).

17 ) CRC L 8 or 16 bit CRC

" |crC_EN Enable on-chip CRC generation/checking,

General device configuration

RX2_EN Enable two channel receive mode

CM Communication mode (Direct or ShockBurstT™)

RFDR SB RF data rate ( 1Mbps requires 16MHz crystal)

XO_F Crystal Neguency

RF_PWR RF output power

RF_CH# Frequency channel

RXEN RX or TX operation

Table 1 Table of configuration words

The configuration word is shifted in MSB first on positive CLK1 edges, New
configuration is enabled on the falling edge of CS.

NOTE:

On the falling edge of CS, theTRW-24G updates the number of bits actually
shifted in during the last configuration.

Ex:

If theTRW-24G is to be configured for 2 channel RX in ShockBurst™, a total of
120 bits must be shifted in during the first configuration after VDD is applied.

Once the wanted protocol, modus and RF channel are set, only one bit (RXEN)
is shifted in to switch between RX and TX.

http://www.wenshing.com.tw ; http://www.rf.net.tw TRW-24G Data Sheet P.13




> Configuration Word Detailed Description:

The following describes the function of the 144 bits (bit 143=MSB) that is used
to configure the TRW-24G

General Device Configuration: bit [15:0]

ShockBurst™ Configuration: bit [119:0]

Test Configuration: bit [143:120]

R : TEST
D142 | D141 | D140 [ D130 [.o13s T pi137 [ Die
Reserved for testing
LT ot o T o v T vt T 1 [ o Defuh |

‘TEST
D5 | D134 | D133 Joi2 [ o3t [os [ D9 [ DR | Di7 | Dizs | Dizs | 014 | DI | iz DR | b2
Reserved for testing Clox PLLm 1X
o Jo Jo fo Ji1 Jo Te To Jo TJo Tfo_ [J1_ J1 T 0 o Dt |

DATA2 W

D119 |-DI18 | D117 | DI6 | DIIS [ D4 [ D13 | DII2

Data width channel#2 in # of bits excluding addr/erc

0 I 0 J 1 | 0 l 0 I 0 l 0 l 0 Detanlt

DATAL W

DIl | Di1o | pios | pies | pio7 [ pioe | pros | piod

Data width channel#! in # of bits excludina addrierc

0 | o I 1 T ool o] o of o [ ndu ]

ADDR2
DIg3 | Dio2 |piol |... D7l | D70 [De9 [D6R [D67 [ De6 | D65 | D64
Channel#2 Address RX (up to 40bit) :
P e b o T7o T 7 T 1 T 1 Default

ADDRI

D3 D62 [Del |.. o3t oo [o» o [p2r [pxs [ps [pu
- Channel#1 Address RX (up to40bit)

Lt T v T v T o J oo v 7 v [ 1 |boha

ADDR W

D23 [ D22 | D21 [ D20 [ DI9 [ DI

Address width in # of bits {both chanels)

0 l 0 | 1 l 0 I 0 l 0 Defauh I

CRC
D17 Dlé
CRC Mode | ~ 16bit, 0= 8bit [ CRC | ~enable: 0 - disable
0 i Debi |

RF-Propramming
D15 pi4 D13 [pi2 {oit oo los Tos [or[os [ps [pd [pa]p2 ol {oo
Two Ch. BUF { 0D XO Frequency RF Power Channel selection RXEN
0 0 0 o i T 1| o Jo Jo Jo Jo {1 To 0 Defuek |

Table ; Configuration data word
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The MSB bit should be loaded first into the configuration register.
Default configuration word:

h8E08.1C20.2000.0000.00E7.0000.0000.E721.0F04.

» ShockBurst™ configuration:

The section B[119:16] contains the segments of the configuration register
dedicated to ShockBurst™ operational protocol. After VDD is turned on
ShockBurst™ configuration is done once and remains set whilst VDD is

present, During operation only the first byte for frequency channel and RX/TX
switching need to be changed.

'PLL_CTRL

PLL CTRL

D120 PLL

0 Open TX/Closed RX
1 Open TX/Open RX
0 Closed TX/Closed RX
1 Closed TX/Open RX

Table 10 PLL setting

Bit 121-120:

PLL_CTRL: Controls the setting of the PLL for test purposes. With closed PLL
in TX no deviation ~ will be present. '

DATAX W

DATA2 W
119 s fer e [os g P e

-

DATA1I W
111 f1io froo [1os Fio7 Ji1o6 J1os | 104

Table 4 Number of bits in payload

Bit 119-112:

DATA2_W: Length of RF package payload section for receive-channel 2.
Bit 111-104:

DATA1_W: Length of RF package payload section for receive-channel 1.

NOTE:

The total number of bits in a ShockBurst™ RF package may not exceed 256!
Maximum length of payload section is hence given by:
DATAx_W(bits)=256-ADDR_W-CRC

http://www.wenshing.com.tw ; http://www.rfnet.fw TRW-24G Data Sheet P.15




Where:

ADDR_W: length of RX address set in configuration word B [23:18]
CRC: check sum, 8 or 16 bits set in configuration word B [17]

PRE: preamble, 4 or 8 bits are automatically included

Shorter address and CRC leaves more room for payload data in each
package.

ADDRXx

' ADDR2
103 J1o2 J1ol [ .. 7T 70 @ | 6 | &7

ADDRI
62 | 61 T [T 3 ] 30 [ 20 [ 28 | 27 |

Table 5 Address of receiver #2 and receiver #1

Bit 103-64:
ADDR2: Receiver address channel 2, up to 40 bit.

Bit 63-24:
ADDRT1: Receiver address channel 1, up to 40 bit.

NOTE:

Bits in ADDRx exceeding the address width set in ADDR_W are redundant
and can be set to logic 0.

ADDR_W & CRC

ADDR W CRC L | CRC_EN

23 | \S | AN, 2 17 16

Table ¢ Number of bits reserved for RX address + CRC setting

Bit 23-18:
ADDR_W: Number of bits reserved for RX address in ShockBurst™ packages.

NOTE:

Maximum number of address bits is 40 (5 bytes). Values over 40 in ADDR_W
are not valid. '

Bit 17:

CRC_L: CRC Ienrgth to be calculated by TRW-24G in
ShockBurst™.

Logic 0: 8 bit CRC

Logic 1: 16 bit CRC

Bit 16: ,

CRC_EN: Enables on-chip CRC generation (TX) and verification
(RX).

Logic 0: On-chip CRC generation/checking disabled

Logic 1. On-chip CRC generation/checking enabled

http://www.wenshing.com.tw ; http://’www.rf.net.tw TRW-24G Data Sheet P.16




NOTE:

An 8 bit CRC will increase the number of payload bits possible in each
ShockBurst™ data packet, but will also reduce the system integrigy.

> General device configuration:

This section of the configuration word handles RF and device related
parameters.

Modes:

RX2 EN : RFDR SB X0 F
15 13 12 | 11 | 10

Table 7 RF operational settings

Bit 15:
RX2_EN: :
Logic 0: One channel receive
Logic 1: Two channels receive

NOTE: .
In two channels receive, the TRW-24G receives on two, separate frequency
channels simultaneously. The frequency of receive channel 1 is set in the

configuration word B[7-1], receive channel 2 is always 8 channels (8 MHz)
above receiye channel 1. '

Bit 14:
Communication Mode:
Logic 1: nNRF2401 operates in ShockBurst™ mode

Bit 13:
RF Data Rate:
Logic 0: 250 kbps
Logic 1: 1 Mbps

NOTE:

Utilizing 250 kbps instead of 1 Mbps will improve the receiver sensitivity by 10
dB. 1 Mbps requires 16MHz crystal.

Bit 12-10:

1

Table 8
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Bit 9-8:
RF_PWR: Sets TRW-24G RF output power in transmit mode:

RF OUTPUT POWER
D9 D8 P JdBm]
] 0 -20
0 1 -0
1 0 -5
1 1 0

Table 9 RF output power setting

> RF channel & direction:

RF_CH# RXEN
7le s afa3l2]u 0

Table 10 Frequency channel + RX/TX setting

Bit 7-1:
RF_CH#: Sets the frequency channel the nRF2401 operates on.

The channel frequency in transmit is given by:

Channelgs= 2400 MHz + RF_CH# -1.0 MHz
RF_CH # : between 2400MHz and 2527MHz may be set.

The channel frequency in data channel 1 is given by:

Channelge = 2400 MHz + RF_CH# -1.0 MHz (Receive at PIN#8)
RF_CH # : between 2400MHz and 2524MHz may be set.

NOTE:
The channels above 83 can only be utilized in certain territories (ex: Japan)

The channel frequency in data channel 2 is given by:

Channelge = 2400 MHz + RF_CH# -1.0 MHz + 8MHz (Receive at PIN#4)
RF_CH # : between 2408MHz and 2524MHz may be set.

Bit O:
Set active mode:

Logic O: transmit mode
Logic 1: receive mode
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The data packet for both ShockBurst™ mode and direct mode communication
is divided into 4 sections. These are:

1. PREAMBLE - The preamble field is required in ShockBurst.
- The address field is required in ShockBurst. mode.
2, ADDRESS - 8 to 40 bits length.

- Address automatically removed from received packet in
ShockBurst.mode

- The data to be transmitted
3. PAYLOAD - In Shock-Burst mode payload size is 256 bits minus the
Following :(Address: 8 to 40 bits. + CRC 8 or 16 bits).

- 8 or 16 bits length
- The CRC is stripped from the received output data.

Data Package Deécription:

PRE-AMBLE | ADDRESS PAYLOAD

Figure 7 Data Package Diagram
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> TRW-24G configuration data is from a high level start.
Example: In ShockBurth launching mode, it is to a passage in the
2410MHz to 1Mbps Rate transmission
Bit143 | Bit142 | Bit141 | Bit140 | Bit139 | Bit138 | Bit137 | Bit136
1 0 0 0 1 1 1 0
Bit135 | Bit134 |Bit133 | Bit132 | Bit131 | Bit130 | Bit129 | Bit128
0 0 0 0 1 0 0 0
Bit127 | Bit126 | Bit125 |Bit124 | Bit123 | Bit122 | Bit121 | Bit120
0 0 0 1 1 1 0 0
Bit119 | Bit118 |Bit117 |Bit116 | Bit115 | Bit114 |Bit113 | Bit112
1 1 0 0 1 0 0 |0 '
Bit111 | Bit110 | Bit109 | Bit108 | Bit107 | Bit106 | Bit105 | Bit104
1 1 0 0 1 0 0 0
Bit103 [ Bit102 | Bit101 | Bit100 | Bit99 Bit98 | Bit97 | Bit96
1 1 0 0 0 0 0 0
Bit95 | Bit94 |Bit93 | Bit92 | Bit91 Bit90 | Bit89 | Bit88
1 0 1 0 1 0 1 0
Bit87 | Bit86 | Bit85 |Bit84 | Bit83 Bit82 | Bit81 Bit80
0 1 0 1 0 1 0 1
Bit79 Bit78 | Bit77 | Bit76 | Bit75 Bit74 | Bit73 | Bit72
1 0 - 1 0 1 0 1 0
Bit71 Bit70 | Bit69 |Bit68 | Bit67 Bit66 | Bit65 | Bit64
0 1 0 1 0 1 0 1
Bit63 Bit62 | Bit61 Bit60 | Bit59 Bit58 | Bit57 | Bit56
1 0 1 0 1 0 1 0
. Bit65 | Bit54 | Bit53 |Bit52 | Bit51 Bit50 | Bit49 | Bit48
0 1 0 1 0 1 0 1
Bit47 Bit46 | Bit45 | Bit44 | Bit43 Bit42 | Bit41 Bit40
1 0 1 0 1 0 1 0
Bit39 | Bit38 |Bit37 |Bit36 | Bit35 Bit34 | Bit33 | Bit32
0 1 0 1 0 1 0 1
Bit31 Bit30 | Bit29 |Bit28 | Bit27 Bit26 | Bit25 | Bit24
1 0 1 I 0 1 0
Bit23 | Bit22 | Bit21 Bit20 | Bit19 Bit18 | Bit17 | Bit16
1 0 1 0 0 0 1 1
Bit15 |Bit14 |Bit13 |Bit12 | Bit11 Bit10 | Bit9 Bit8
0 1 1 0 1 1 1 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0
0 0 0 1 0 1 0 0
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Example: ShockBurth in the receive mode, it is to a passage in the
2410MHz to 1Mbps Rate reception.

Bit143 | Bit142 | Bit141 |Bit140 | Bit139 |Bit138 |Bit137 |Bit136
1 o o 0 1 1 1 0
Bit135 | Bit134 |Bit133 |Bit132 |Bit131 | Bit130 |Bit129 |Bit128
0 0 0 0 1 0 0 0
Bit127 | Bit126 |Bit125 |Bit124 | Bit123 | Bit122 |Bit121 | Bit120
0 0 0 11 1 1 0 0
Bit119 | Bit118 |Bit117 | Bit116 | Bit115 |Bit114 |Bit113 | Bit112
1 1 0 0 11 0 0 0
Bit111 | Bit110 |Bit109 |Bit108 | Bit107 | Bit106 |Bit105 | Bit104
1 1 0 0 1 0 0 0
Bit103 | Bit102 | Bit101 |Bit100 | Bit99 |Bit98 |Bit97 | Bit96
1 1 0 0 0 0 0 0
Bit95 |Bit94 |Bit93 |Bito2 |Bit91 |Bit90 |Bit89 | Bit88
1 0 1 0 1 0 1 0
Bit87 |Bit86 |Bit85 |Bit84 | Bit83 |Bits2 |Bit81 |Bit80
-0 1 0 A 0 1 0 1
Bit79 | Bit78 |Bit77 |Bit76 | Bit75 |Bit74 |Bit73 | Bit72.
1 0 1 0 1 0 1 0
Bit71 | Bit70 |Bit69 |Bit68 |Bit67 | Bité6 |Bit65 |Bit64
0 1 0 1 0 1 0 1
Bit63 |Bit62 |Bite1 |Bits0 |Bit59 |[Bitss8 |Bit57 |Bit56
1 0 1 0 1 0 1 0
Bit55 |Bits4 |Bit53 |Bit52 |Bit51 |Bit50 |Bit49 |Bit48
0 1 0 1 0 1 0 1
Bit47 |Bit46 |Bit45 |Bitd4 |Bit43 |Bit42 |Bit41 |Bit40
1 0 1 0 1 0 1 0
Bit39 |Bit38 |Bit37 |Bit36 |Bit35 |Bit34 |Bit33 |Bit32
0 1 0 1 0 1 0 1
Bit31 |Bit30 |Bit29 |Bit28 |Bit27 |Bit26 |Bit25 |Bit4
1 0 1 0 1 0 11 0
Bit23 |Bit22 |Bit2t |Bitzo |Bit19 |Bit18 |Bit17 |Bit16
1 0 1 0 0 0 1 1
Bit15 |Bit14 |Bit13 |Bit12 |Bit11 |Bit10 |Bit9 Bit8
0 1 1 0 1 1 1 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0
0 0 0 1 0 1 0 1
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> Important Timing Data:

The following timing applies for operation TRW-24G.

TRW-24G Timing Information:

nRF2401 timing

Name

PWR_DWN =» ST BY mode

Tpd2sby

PWR_DWN=> Active mode (RX/TX)

Tpd2a

ST:BY = TX ShockBurst™

Tshy2txSB

ST BY = TX Direct Mode

Tsby2txDM

ST-BY = RX mode

Tsby2rx

Minirum delay from CS to data.

Sits

Tes2data

Minimum delay from CE to data.

Sus

Tce2data

M inimum delay from DR1/2 to clk.

SOns

Tdr2clk

Maximum delay from clk to data.

Tclk2data

Delay between edges

S0ns

Td

Setup time

500ns -

Ts

Hold time

500ns

Th

Delay to finish internal GFSK data

1/data rate

Tid

M inimum input clock high

500ns

Thmin

Set-up of data in Direct Mode

Tsdm

Minimum clock high in Direct Mede

300ns

Thdm

Minimum clock low 1n Direct Mode

230ns

Tldm

Table 11 Switching times for TRW-24G

When the TRW-24G is in power down it must always settle in
stand-by(Tpd2sby) before it can enter configuration or one of the active

modes.

PWR_UP

CS

CE

TpdZsby

Figure g Timing diagram for TRW-24G (or VDD off) to stand by mode.
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PWR_UP

cs

CE

LOOCAC00000000
XOGA0GA00000C

P

Tpd2a
Figure ¢ VDD off to active mode

Note that the configuration word will be lost when VDD is turned off and that
the device then must be configured before going to one of the active modes. If

the device is configured one can go directly from power down to the wanted
active mode.

NOTE:

CE and CS may not be high at the same time. Setting one or the other
decides whether configuration or active mode is entered.

> Configuration mode timing:

When one or more of the bits in the configuration word needs to be
changed the following timing apply.

1

8
8
8

Figure 40 Timing diagram for configuration of TRW-24G
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If configuration mode is entered from power down, CS can be set high after
Tpd2sby as shown in Figure g

> ShockBurst™ Mode timing:

ShockBurst™ TX:

CS

CE

CLK1

DATA

1/ANT2 ’ i

Teby2txSB  Tea "

i

Y
F WA

[
b
4

"
=

Toe2data

Figure "' Timing of ShockBurst™ in TX

The package length and the data rate give the delay Toa (time on air), as
shown in the equation.

Toa = 1/ datarate-(#databits + 1)

http://www.wenshing.com.tw ; http:/www.rfnet.tw TRW-24G Data Sheet P.34




> ShockBurst™ RX:

=0

Ccs

CE

DR1/2

CLK1/2

DATA/DOUT2

ANTA/ANT2

i Thmin i

1

|
27y L VANY
S |
|

|

X

g
Td

Tctkzdataj

Figure ' Timing of ShockBurst™ in RX

The CE may be kept high during downloading of data, but the cost is
higher current consumption (18mA) and the benefit is no start-up
time(200ys) after the DR1 goes low.

> Output Power adjustment:

Power setting bits of | RF output power | DC current
configuring word consumption
1 0 dBm =3dB 13.0 mA
0 -5 dBm +3dB 10,5 mA
0l -10 dBm 23dB 9.4 mA
00 -20 dBm =3dB 8.8 mA

Conditions: VDD= 3.0V, VSS= 0V, Ta= 27°C, Load impedance =400Q
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SHT1x / SHT7x
Humidity & Temperature Sensor

- Relative humidity and temperature sensors
- Dew point

- Fully calibrated, digital output

- Excellent long-term stability

- No external components required

- Ultra low power consumption

- Surface mountable or 4-pin fully interchangeable
- Small size .

- Automatic power down

SENSIRION

THE SENSOR COMPANY

SHT7x

SHT1x / SHT7x Product Summary

The SHTxx is a single chip relative humidity and
temperature multi sensor module comprising a calibrated
digital output. Application of industrial CMOS processes with
patented micro-machining (CMOSens® technology) ensures
highest reliability and excellent long term stability. The
device includes a capacitive polymer sensing element for
relative humidity and a bandgap temperature sensor. Both
are seamlessly coupled to a 14bit analog to digital converter
and a serial interface circuit on the same chip. This results in
superior signal quality, a fast response time and insensitivity
to external disturbances (EMC) at a very competitive price.

Each SHTxx is individually calibrated in a precision humidity
chamber with a chilled mirror hygrometer as reference. The

calibration coefficients are programmed into the OTP
memory. These coefficients are used internally during
measurements to calibrate the signals from the sensors.

The 2-wire serial interface and internal voltage regulation
allows easy and fast system integration. Its tiny size and low
power consumption makes it the ultimate choice for even
the most demanding applications.

The device is supplied in either a surface-mountable LCC
(Leadless Chip Carrier) or as a pluggable 4-pin single-in-line
type package. Customer specific packaging options may be
available on request.

Applications

_HVAC _ Test & Measurement
_ Automotive _ Data Logging

_ Consumer Goods _ Automation

_ Weather Stations _ White Goods

_ Humidifiers _ Medical

_ Dehumidifiers

SHT11

SMD (LCC)

SHT15 +2.0 0.3 SMD (LCC)
SHT71 +3.0 0.4 4-pin single-in-line
SHT75 +1.8 +0.3 4-pin single-in-line

Block Diagram

k %RH

Sensor

¥l SCK
CEES DATA

L

GND

Temp. & voo

Sensor

www.sensirion.com
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SHT1x / SHT7x Relative Humidity & Temperature Sensor System
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1 Sensor Performance Specifications

Parameter: . - |Conditions |Min.] Typ. [ Max. | Units
Humidity L :
Resolution @ 0.5]0.03{0.03| %RH
‘ 8 (12 | 12 bit
Repeatability +0.1 %RH
Accuracy linearized see figure 1
Uncertainty
Interchangeability Fully interchangeable
Nonlinearity raw data +3 %RH
linearized <<1 %RH
Range 0 100 | %RH
Response time 1le (63%) 4 S
slowly moving air
Hysteresis +1 %RH
Long term stability |  typical <0.5 %RH/iyr
Temperature - M4 : '
Resolution @ 0.04| 001001} °C
0.07]0.02}0.02| °F
12 14 | 14 bit
Repeatability ; 0.1 °C
0.2 °F
Accuracy .see figure 1
Range 40 1238; °C
| 40 2549 °F
Response Time 1e (63%) | 5 30 S
Table1  Sensor Performance Specifications

2 Interface Specifications

vdd

GND
DATA ;; SHT1x
—P (slave)}
SCK ,
—
Vdd 2.4 - 5.5V

Figure2 Typical application circuit

2.1 Power Pins

The SHTxx requires a voltage supply between 2.4 and 5.5 V.
After powerup the device needs 11ms to reach its “sleep”
state. No commands should be sent before that time.

Power supply pins (VDD, GND) may be decoupled with a
100 nF capacitor.

2.2 Serial Interface (Bidirectional 2-wire)

The serial interface of the SHTxx is optimized for sensor
readout and power consumption and is not compatible with
12C interfaces, see FAQ for details.

owrH b SRR S =

SHT

%RH

0 10 20 30 40 50 60 70 80 90 100

Temperature accuracy

-40°C 0°C 40°C 80°C 120°C
-40°F 32°F 104°F 176°F 248°F

Dewpoint accuracy @25 °C (typical)

+5°C +9.0°F
+4°C A £7.2°F
+3°C . \ +5.4 °F
x2°c SPHTTS +3.6°F
+1°C = +1.8°F
+0°C 2115 111 1 %RH

0 10 20 30 40 50 60 70 80 90 100
Figure 1  Rel. Humidity, Temperature and Dewpoint accuracies

2.2.1 Serial clock input (SCK)

The SCK is used to synchronize the communication between
a microcontroller and the SHTxx. Since the interface
consists of fully static logic there is no minimum SCK
frequency.

2.2.2 Serial data (DATA)

The DATA tristate pin is used to transfer data in and out of
the device. DATA changes after the falling edge and is
valid on the rising edge of the serial clock SCK. During
transmission the DATA line must remain stable while SCK is
high. To avoid signal contention the microcontroller should.
only drive DATA low. An external pull-up resistor {e.g. 10kQ )
is required to pull the signal high. {See Figure 2) Pull-up
resistors are often included in /O circuits of microcontrollers.
See Table 5 for detailed O characteristics.

() Each SHTxx is fested to be fully within RH accuracy specifications at 25 °C (77 °F) and 48 °C (118.4 °F) ]
@ The default measurement resolution of 14bit {temperature) and 12bit (humidity) can be reduced to 12 and 8 bit through the status register.

www.sensirion.com

v2.02 July 2004 29



SHT1x / SHT7x Relative Humidity & Temperature Sensor System

SENSIRION

THE SENSOR COMPANY

2.2.3 Sending a command

To initiate a transmission, a “Transmission Start” sequence
has to be issued. It consists of a lowering of the DATA line
while SCK is high, followed by a low pulse on SCK and
raising DATA again while SCK is still high.

| H
DATA \ (
SCK / i \ / i \

Figure3 "Transmission Start" sequence

The subsequent command consists of three address bits
(only “000" is currently supported) and five command bits.
The SHTxx indicates the proper reception of a command by
pulling the DATA pin low (ACK bit) after the falling edge of
the 8th SCK clock. The DATA line is released (and goes
high) after the falling edge of the 9th SCK clock.

[Command izl ==

Code:. " -

Reserved 0000x
Measure Temperature 00011
Measure Humidity 00101

Read Status Register 00111

Wirite Status Register 00110
Reserved 0101x-1110x
Soft reset, resets the interface, clears the | 11110
status register to default values

wait minimum 11 ms before next command

Table2  SHTxx list of commands

2.2.4 Measurement sequence (RH and T)

After issuing a measurement command (‘00000101 for RH,
‘00000011" for Temperature) the controller has to wait for the
measurement to complete. This takes approximately
11/55/210 ms for a 8/12/14bit measurement. The exact time
varies by up to +15% with the speed of the internal oscillator.
To signal the completion of a measurement, the SHTxx pulls
down the data line and enters idle mode. The controller must
wait for this “data ready” signal before restarting SCK to
readout the data. Measurement data is stored until readout,

Transmission Start

. Address="000"

DATA

Command="00101"

/S

SCK

Measurement is finished when the

therefore the controller can continue with other tasks and
readout as convenient.

Two bytes of measurement data and one byte of CRC
checksum will then be transmitted. The uC must
acknowledge each byte by pulling the DATA line low. All
values are MSB first, right justified. (e.g. the 5" SCK is MSB
for a 12bit value, for a 8bit result the first byte is not used).
Communication terminates after the acknowledge bit of the
CRC data. If CRC-8 checksum is not used the controller may
terminate the communication after the measurement data
LSB by keeping ack high.

The device automatically retums to sleep mode after the
measurement and communication have ended.

Warning: To keep self heating below 0.1 °C the SHTxx
should not be active for more than 10% of the time
(e.g. max. 2 measurements / second for 12bit accuracy).

2.2.5 Connection reset sequence

If communication with the device is lost the following signal
sequence will reset its serial interface:

While leaving DATA high, toggle SCK 9 or more times. This
must be followed by a “Transmission Stat” sequence
preceding the next command. This sequence resets the
interface only. The status register preserves its content.

Tranfbmission Start

\

DATA

SCK [\ [2\ /3\ [/48\ /9

Figure 4 Connection reset sequence

2.2.6 CRC-8 Checksum calculation

The whole digital transmission is secured by a 8 bit
checksum. It ensures that any wrong data can be detectea
and eliminated.

Please consult application note “‘CRC-8 Checksum
Calculation” for information on how to calculate the CRC.

_- Bold = SHT1xx controls DATA line
Plain = uC controls DATA line

Measurement
c1 co ack ~55ms for 12 bit
~11ms for 8 bit
Skip edge to end
. . i no CRC js used;
12 bit humidity data e /s )

_ _SHTxx pulls down the DATA line :
DATA :\ /_\ /—\
ow low tow low hi

MSB LS8

Figure5 Example RH measurement sequence for value “0000'1001 ' 0011°0001"= 2353 = 75.79 %RH (without temperature compensation)
v2.02 July 2004 39
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wait for data ready

(T TTTT1
20,0,0 S

LT

T
| Phectsym : ﬁ

ack

ack
=
L

w

Command

Figure 6 Overview of Measurement Sequence (T S = Transmission Start)

2.3 Status Register

Some of the advanced functions of the SHTxx are available
through the status register. The following section gives a
brief overview of these features. A more detailed description
is available in the application note “Status Register”

AL Aks{atulsll)é
m -—
"°|°|°|°|°|1|1 O’ﬁtﬁ Reg | ||

Command

Figure 7 Status Register Write

U x.\lls[a{ugllﬁql I Hﬁ

(2 Of o= o

A% 8E Req 1 [88 Cpseksem
Command

Figuré 8 Status Register Read

BIt Ty Pe% Descripton sl aeits s - - | Defaull -

7 reserved 0

6 |R End of Battery {low voltage detection) X | No default value,
‘0’ for Vdd > 2.47 bit is  only
1" for Vdd < 2.47 updated after a

measurement

5 reserved 0

4 reserved 0

3 For Testing only, do not use 0

2 | RW |Heater 0 {off

1 | RW | noreload from OTP 0 { reload

0 |RW |'1'= 8bitRH/ 12bit Temperature resolution | 0 | 12bit RH
‘0" = 12bit RH / 14bit Temperature resolution 14bit Temp.

Table3  Status Register Bits

2.3.1 Measurement resolution

The default measurement resolution of 14bit (temperature)
and 12bit (humidity) can be reduced to 12 and 8bit. This is

especially useful in high speed or extreme low power
applications.

2.3.2 End of Battery

The “End of Battery” function detects VDD voltages below
2.47 V. Accuracy is +0.05 V

2.3.3 Heater

An on chip heating element can be switched on. It will
increase the temperature of the sensor by 5-15 °C (9-27 °F).
Power consumption will increase by ~8 mA @ 5 V.
Applications: '

By comparing temperature and humidity values before and

Y Parameters are periodically sampled and not 100% tested
@ With one measurement of 8 bit accuracy without OTP reload per second
@ With one measurement of 12bit accuracy per second

after switching on the heater, proper functionality of both
sensors can be verified.
* In high (>95 %RH) RH environments heating the sensor

element will prevent condensation, improve response
time and accuracy

Warning: While heated the SHTxx will show higher
temperatures and a lower relative humidity than with no
heating.

24 Electrical Characteristics'"

VDD=5V, Temperature = 25 °C unless th rwise noted

Parameter | Conditions *[Min.."| Typ:z|Makss|Units]
Power supply DC 24 \]
Supply current measuring pA
average 2@ | 284 yA
sleep 031 1 |uA
Low level output voltage 0 20% {Vdd
High level output voltage - 75% 100%|Vdd
Low level input voltage |Negative going| 0 20% {Vdd
High level input voltage [Positive going | 80% 100%|vdd
Input current on pads 1 [uA
Output peak current on . 4 ImA
Tristated (off) 10 HA
Table 4  SHTxx DC Characteristics
Parameter _ [Conditions._[Min [Typ.|Max: | Unit]
Fsck [SCK frequency (VDD >45V . 10 [MHz
VDD <45V 1 |MHz
Trro |DATAfalitime |Outputload5pF  [35] 10 | 20 Ins
Output load 100 pF | 30 | 40 | 200 {ns
Toux  |SCK hiflow time 1001 ns
Tv  |DATA valid time 250 ns
Tsu |DATA set up time 100 ns
Tuo [DATA hold time 0110 ns
Tr/Tr |SCK riseffall time 200 ns
Table 5  SHTxx I/O Signals Characteristics
TF
SCK

DATA X

Figure 9  Timing Diagram
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3 Converting Output to Physical Values

3.1 Relative Humidity

To compensate for the non-linearity of the humidity sensor
and to obtain the full accuracy it is recommended to convert
the readout with the following formula®:

RHjnear = C1 +C5  SOgy; +¢;3 #SOg,,”

4 o AR R

12 bit 4 0.0405 | -2.8*10¢%

8 bit -4 0.648 -1.2* 104
Table6  Humidity conversion coefficients

For simplified, less computation intense conversion formulas
see application note “RH and Temperature Non-Linearity
Compensation”.

The humidity sensor has no significant voltage dependency.
100%

1 1] 1] 1]
: . : N
80%} ; R e L
1} L t L L}
) ) [} T 1
60%} - - - - bt )X
x s 3 1 s i v
o [] ) 1 ] ]
SR o [] ) 1] ] 1 . T
R e P i e T P S
] [} 1 ] 1
i ] 1 1 ' '
R e
1 i ' 1 I 1
0% PR S Y
°0 500 1500 2000 2500 3000

SORH sensor readout (12bit)
Figure 10 Conversion from SOr to relative humidity

3.1.1 Humidity Sensor RH/Temperature compensation

For temperatures significantly different from 25 °C (~77 °F)
the temperature coefficient of the RH sensor should be
considered:

RHtrue (T°c 25)e{t +t; #SOgyy) +RHjear

0.00008
0.00128

0.0
0.01

Temperature compensation coefficients

This equals ~0.12 %RH/°C @ 50 %RH

Table7

1 Where SOgw is the sensor output for relative humidity

3.2 Temperature

The bandgap PTAT (Proportional To Absolute Temperature)
temperature sensor is very linear by design. Use the
following formula to convert from digital readout to
temperature:

Temperature = d1+dzoSOT

5V -40.00 -40.00 0.01 | 0.018
4V | -39.75 | -39.50 0.04 | 0.072
3.5V] -3966 | -39.35

3V | -3960 ] -39.28

2.5V] -39.55 | -39.23

Table8  Temperature conversion coefficients

For improved accuracies in extreme temperatures with more
computation intense conversion formulas see application
note “RH and Temperature Non-Linearity Compensation”.

3.3 Dewpoint

Since humidity and temperature are both measured on the
same monolithic chip, the SHTxx allows superb dewpoint
measurements. See application note “Dewpoint calculation”
for more.
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4  Applications Information

4.1 Operating and Storage Conditions
[%RH]

100
80 4 .
60-}: Sl bod
40 .. cadditionis .
204

o 4=EE °Cl

40 -20 0 20 40 60 80 100 120

Figure 11 Recommended operating conditions

) \Maxumumoperatmg
- \ condmons

Conditions outside the recommended range may temporarily
offset the RH signal up to +3 %RH. After return to normal
conditions it will slowly retum towards calibration state by
itself. See 4.3 “Reconditioning Procedure” to accelerate this

process. Prolonged exposure to extreme conditions may
accelerate ageing.

4.2 Exposure to Chemicals

Chemical vapors may interfere with the polymer layers used
for capacitive humidity sensors. The diffusion of chemicals
into the polymer may cause a shift in both offset and
sensitivity. In a clean environment the contaminants will
slowly outgas. The reconditioning procedure described
below will accelerate this process. High levels of pollutants
may cause permanent damage to the sensing polymer.

4.3 Reconditioning Procedure

The following reconditioning procedure will bring the sensor
back to calibration state after exposure to extreme conditions
or chemical vapors.

80-90 °C (176-194°F) at < 5 %RH for 24h (baking) followed by
20-30 °C (ro-90°r) at > 74 %RH for 48h (re-hydration)

44 Temperature Effects

The relative humidity of a gas strongly depends on its
temperature. It is therefore essential to keep humidity
sensors at the same temperature as the air of which the
relative humidity is to be measured.

If the SHTxx shares a PCB with electronic components that
give off heat it should be mounted far away and below the
heat source and the housing must remain well ventilated.

To reduce heat conduction copper layers between the
SHT1x and the rest of the PCB should be minimized and a
slit may be milled in between (see figure 13).

45 Membranes

A membrane may be used to prevent dirt from entering the
housing and to protect the sensor. It will also reduce peak
concentrations of chemical vapors. For optimal response
times air volume behind the membrane must be kept to a
minimum. For the SHT1x package Sensirion recommends
the SF1 filter cap for optimal IP67 protection.

46 Light

The SHTxx is not light sensitive. Prolonged direct exposure
to sunshine or strong UV radiation may age the housing.

4.7  Materials Used for Sealing / Mounting

Many materials absorb humidity and will act as a buffer,
increasing response times and hysteresis. Materials in the
vicinity of the sensor must therefore be carefully chosen.
Recommended materials are: All Metals, LCP, POM (Delrin),
PTFE (Teflon), PE, PEEK, PP, PB, PPS, PSU, PVDF, PVF
For sealing and gluing (use sparingly): High filled epoxy for
electronic packaging (e.g. glob top, undefill), and Silicone.
Outgassing of these materials may also contaminate the
SHTxx (cf. 4.2). Store well ventilated after manufacturing or
bake at 50°C for 24h to outgas contaminants before
packing.

4.8 Wiring Considerations and Signal Integrity

Carrying the SCK and DATA signal paralle! and in close
proximity (e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may be resolved
by routing VDD andfor GND between the two data signals.
Please see the application note “ESD, Latchup and EMC" for
more information.

Power supply pins (VDD, GND) should be decoupled with a
100 nF capacitor if wires are used.

4.9 Qualifications

Extensive tests were performed in various environments.
Please contact SENSIRION for detalled information
Environment “iNorm

Temperature JESD22- A104-B Within

Cycles -40 °C/ 125 °C, 1000 cy |Specifications
HAST JESD22-A110-8 Reversible shift
Pressure Cooker  12.3 bar 125 °C 85%RH |by +2 %RH
High Temperature {JESD22-A101-B Reversible shift
and Humidity 85°C 85 %RH 1250h by +2 %RH
Salt Atmosphere  |DIN-50021ss Within Spec.
Condensing Air Within Spec.
Freezing cycles  {-20/+90 °C, 100 cy Reversible shift
fully submerged  |30min dwell time by +2 %RH
Various Automotive|DIN 72300-5 Within
Chemicals Specifications
Table 9  Qualification tests (excerpt)

4.10 ESD (Electrostatic Discharge)

ESD immunity is qualified according to MIL STD 883E,
method 3015 (Human Body Model at 2 kV)).

Latch-up immunity is provided at a force current of £100 mA
with Tams = 80 °C according to JEDEC 17. See application
note “ESD, Latchup and EMC” for more information.

(' The temperature sensor passed all tests without any detectable drift. Package and electronics also passed 100%

www.sensirion.com
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5 Package Information
5.1 SHT1x (surface mountable)

omment -

GND | Ground

DATA Serial data, bidirectional

SCK Serial clock, input

I[N =

VDD Supply 24-55V

NC Remaining pins must be left unconnected

Table 10 SHT1x Pin Description

5.1.1 Package type

The SHT1x is supplied in a surface-mountable LCC
(Leadless Chip Carrier) type package. The sensors housing
consists of a Liquid Crystal Polymer (LCP) cap with epoxy
glob top on a standard 0.8 mm FR4 substrate. The device is
free of lead, Cd and Hg. ‘

Device size is 7.42 x 4.88 x 2.5 mm (0.29 x 0.19 x 0.1 inch)
Weight 100 mg ‘

The production date is printed onto the cap in white numbers
in the form wwy. e.g. "351" = week 35, 2001.

5.1.2 Delivery Conditions

The SHT1x are shipped in 12mm tape at 100pcs or 400pcs..
Reels are individually labelled with barcode and human
readable labels. The Lot numbers allow fufl traceability
through production, calibration and test.

Carner Toos

Leader Tapo
480mm minimum

Cover Taps

Figure 12 Tape configuration and unit orientation

5.1.3 Soldering Information

Standard reflow soldering ovens may be used. For details
please see application note "soldering procedure”.

Top View

1.15 1.9 1.49
IIOO‘ii (0.07) (0.06)

Side View

For manual soldering contact time must be limited to 5
seconds at up to 350 °C.

After soldering the devices should be stored at >74 %RH for
at least 24h to allow the polymer to rehydrate.

Please consult the application note “Soldering procedure” for
more information.

5.1.4 Mounting Examples

Slit to minimize heat
transfer from the PCB

Figure 13 SHT1x PCB Mounting example

The SF1 membrane filter cap is available for optimal IP67
protection. When mounted through a housing the interior can
be protected from the environment while still allowing high
quality humidity measurements (see example below).

Figure 14 SF1 IP67 filter cap mounting example

Recommended PCB Footprint

Figure 15 SHT1x drawing and footprint dimensions in mm (inch)
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9.2 SHT7x (4-pin single-in-line)

Table 11 SHT7x Pin Description

5.2.1 Package type!

The device is supplied in a single-in-line pin type package.
The sensor housing consists of a Liquid Crystal Polymer
(LCP) cap with epoxy glob top on a standard 0.6 mm FR4
Substrate. The device is Cd and Hg free.

The sensor head is connected to the pins by a small bridge
to minimize heat conduction and response times. The gold
plated back side of the sensor head is connected to the GND
pin.

A 100nF capacitor is mounted on the back side between
VDD and GND.

Al pins are gold plated to avoid corrosion, They can be
soldered or mate with most 1.27 mm (0.05") sockets

e.g.: Preci-dip / Mill-Max 851-93-004-20-001 or similar

Total weight: 168 mg, weight of sensor head: 73 mg

The production date is printed onto the cap in white numbers
in the form wwy. e.g. 351" = week 35, 2001.

5.2.2 Delivery Conditions

The SHT7x are shipped in 32 mm tape. These reeled parts
in standard option are shipped with 500 units per 13 inch
diameter reel. Reels are individually labelled with barcode
‘and human readable labels.

Leader T
Trader Tm Components 550 mw

Figure 16 Tape configuration and unit orientation

5.2.3 Soldering Information? ,
Standard wave SHT7x soldering ovens may be used at
maximum 235 °C for 20 seconds.

For manual soldering contact time must be limited to 5
seconds at up to 350 °C.

After wave soldering the devices should be stored at
>74 %RH for at least 24 h to allow the polymer to rehydrate.
Please consult the application note “Soldering procedure” for
more information.

1 Other packaging options may be available on request.
2 For maximum accuracy do not solder SHT75!
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Figure 17 SHT7x dimensions in mm (inch)
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6 Revision history

ers ge(s) | Changes
February 2002 Preliminary | 1-9 First public release
June 2002 Preliminary Added SHT7x information
March 2003 ‘| Finalv2.0 |{1-9 Major remake, added application information efc.
Various small modifications
V2.01 1-9 Typos, Graph labeling
July 2004 V2.02 1-9 Improved specifications, added SF1 information, improved wording

The latest version of this document and all application notes can be found at:
www.sensirion.com/en/download/humiditysensor/SHT1x SHT7x.htm

7 Important Notices

7.1 Warning, personal injury

Do not use this product as safety or emergency stop
devices or in any other application where failure of the
product could result in personal injury. Failure to
comply with these instructions could result in death or
serious injury.

Should buyer purchase or use SENSIRION AG products for any
such unintended or unauthorized = application, Buyer shall
indemnify and hold SENSIRION AG and its officers, employees,
subsidiaries, affiliates and distributors harmless against all claims,
costs, damages and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of persqnal injury or
death associated with such unintended or unauthorized use, even
if such claim alleges that SENSIRION AG was negligent regarding
the design or manufacture of the part.

7.2 ESD Precautions

The inherent design of this component causes it to be sensitive to
electrostatic discharge (ESD). To prevent ESD-induced damage
and/or degradation, take normal ESD precautions when handling
this product.

See application note “ESD, Latchup and EMC” for more
information. -

7.3 Warranty

SENSIRION AG makes no warranty, representation or guarantee
regarding the suitability of its product for any particular purpose,
nor does SENSIRION AG assume any liability arising out of the
application or use of any product or circuit and specifically
disclaims any and all fiability, including without fimitation
consequential or incidental damages. “Typical” parameters can
and do vary in different applications. All operating parameters,
including “Typical” must be validated for each customer
applications by customer's technical experts.

SENSIRION AG reserves the right, without further notice, to
change the product specifications andlor information in this
document and to improve reliability, functions and design.

Copyright© 2001-2004, SENSIRION AG.
All rights reserved.

Headquarters and Sales Office

SENSIRION AG Phone: + 41 (0)44 306 40 00
Eggbuhlstr. 14 Fax: +41 (0)44 306 40 30
P.O. Box e-mail: info@sensirion.com
CH-8052 Zirich http://www.sensirion.com/
Switzerland

Sensirion humidity sensors are available from:

find your local representative at:
WWW.sensirion.com/reps
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