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ABSTRACT

This research project proposes a method to develop drying oven. The technique is based

. on the use of the hot/cool plate of the thermoelectric to condense the vapor of the circulated air in

the chamber. Humidity of product is evaporated to the circulated air and condensed into the water
drop. The optimal temperature of the hot/cool plate for dew point is calculated from temperature
and humidity in the chamber by microcontroller. Temperature in the chamber is controlled below

50°C.
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** Sta
0000:
0001:
0002:
0003:
0004:
0-005:
0006:
0007:
0008:
0009:
000A:
000B:
000C:
000D:
000E:
000F:
0010:
0011:
0012:
0013:
0014:
0015:
0016:
0017:
0018:
0019:
001A:
001B:
001C:
001D:
001E:

0.3 Isunsy

1t up code

MOVLW 08
MOVWF PCLATH
GOTO main
NOP

MOVWF ADCONO
SWAPF STATUS,W
CLRF STATUS
MOVWF 21
MOVF PCLATH,W
MOVWEF 20
CLRF PCLATH
MOVF FSR,W
MOVWF 22
MOVF @77,W
MOVWF 23
MOVF @78,W
MOVWEF 24
MOVF @79, W
MOVWEF 25
MOVF @7A,W
MOVWEF 26
MOVF @7B,W
MOVWF 27

BCF STATUS.7
BCF STATUS.S
BTFSS INTCON.5
GOTO 0ID
BTFSC INTCON.2
GOTO 030
MOVF 22,W
MOVWEF FSR

001F:
0020:
0021:
0022:
0023:
0024:
0025:
0026:
0027:

0028:

0029:

002A:
002B:
002C:
002D:
002E:SWAPF ADCONO,W

002F:
0030:
A003 l:
0032:

008A:
008B:
008C:
008D:
008E:

008F:
0090:
0091:
0092:
0093:
0094:
0095:

MOVF 23,W
MOVWF @77
MOVF 24,W
MOVWF @78
MOVF 25W
MOVWF @79
MOVF 26,W
MOVWF @7A
MOVF 27,W
MOVWF @7B
MOVF 20,W
MOVWF PCLATH
SWAPF 21,W
MOVWF STATUS
SWAPF ADCONO,F

RETFIE
BCF PCLATH3
BCF PCLATH.4
GOTO 074
MOVLW 2265535
MOVWF FSR
BCF STATUS.7
MOVF INDF,W
BTFSC STATUS.2
GOTO 0Al
MOVLW 03
MOVWF @78
MOVLW BF
MOVWF @77
CLRWDT
DECFSZ @77,F

0096:
0097:
0098:
0099:

009A:
009B:
009C:
009D:
009E:

009F:

00AO0:
00AL:

GOTO 094
DECFSZ @78,F
GOTO 092
MOVLW 3C
MOVWF @77
DECFSZ @77,F
GOTO 09B
NOP
CLRWDT
DECFSZ INDF,F
GOTO 090
RETLW 00

**% LCD Module

0147:
0148:
0149:

014A:
014B:
014C:
014D:
014E:

014F:
0150:
0151:
0152:
0153:
0154:
0155:
0156:
0157:
0158:
0159:

MOVF n,W
ANDLW OF
MOVWF @77
BCF STATUS.0
RLF @77,F
RLF @T7,F
MOVLW C3
ANDWF PORTB,W
IORWF @77,W
MOVWF PORTB
CLRWDT
MOVLW 07
MOVWF @77
DECFSZ @77,F
GOTO 154

NOP

NOP

BSF PORTB.6
CLRWDT

015A:
015B:
015C:
015D:

015E:
015F:
0160:
0161:
0162:
0163:
0164:
0165:
0166:
0167:
0168:
0169:

016A:
016B:
016C:
016D:
OL6E:

016F:
0170:
0171:
0172:
0173:
0174:
0175:
0176:
0177:
0178:
0179:

MOVLW 10
MOVWF @77
DECFSZ @77,F
GOTO 1s5C
BCF PORTB.6
RETLW 00

BCF PORTB.1
CLRWDT
MOVLW 07
MOVWF @77
DECFSZ @77,F
GOTO 164
NOP

NOP

BTFSS address.0
BCF PORTB.1
BTFSC address.0
BSF PORTB.1
CLRWDT
MOVLW 10
MOVWF @77
DECFSZ @77,F
GOTO 16F
BCF PORTB.6
SWAPF n,W
MOVWF @@6D
MOVLW OF
ANDWF @@6D,F
MOVF @@6D,W
MOVWF n
CALL

MOVF nW
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017A:
017B:
017C:
017D:
017E:
O17F:
0180:
0181:
0182:
0183:
0184:
0185:
0186:
0187:
0188:
0189:
018A:
018B:
018C:
018D:
GI8E:
018F:
0190:
0191:
0192:

0193:
0194:
0195:
0196:
0197:
0198:
0199:

019A:

ANDLW OF
MOVWF @@6D
MOVWF n
CALL

RETLW 00
MOVLW 01

BSF STATUS.5
MOVWF TRISB
BCF STATUS.5
BCF PORTB.1
BCF PORTB.6
MOVLW OF

BSF STATUS.S
MOVWEF 7265535
BCF STATUS.5
CALL @delay_msl
MOVLW 01
MOVWEF i
MOVF i,W
SUBLW 03
BTFSS STATUS.0
GOTO 19A
MOVLW 03
MOVWF n
CALL
led_send_nibble
MOVLW 05

BSF STATUS.5
MOVWF 7765535
BCF STATUS.5
CALL @delay_msl
INCF iF

GOTO 18C
MOVLW 02

019B:
019C:

019D:
O19E:
019F:
01AOQ:
01Al:
O01A2:
01A3:
01A4:
01A5:
01A6:
01A7:
01A8:

01A9:

01AA:
0IAB:
01AC:
01AD:

01C7:
01CS8:
01C9:

01CA:
01CB:
01CC:
01CD:
01CE:

01CF:
01DO0:
01DI:

01D2:
01D3:

MOVWF n
CALL
lcd_send_nibble
CLRF i

MOVF i,W
SUBLW 03
BTFSS STATUS.O0
GOTO 1AB
MOVF W
CALL @const39
MOVWF @@60
CLRF address
MOVF @@60,W
MOVWF n
CALL
lcd_send_byte
INCF iF

GOTO 19E
BSF PCLATH.3
BCF PCLATH4
GOTO 399
DECFSZ y,W
GOTO 1CA
GOTO 1CD
MOVLW 40
MOVWEF address
GOTO 1CE
CLRF address
MOVLW 01
SUBWF x,W
ADDWEF address,F
MOVF address,W
[ORLW 80
MOVWF @@6A

01D4:
01D5:
01D6:
01D7:

0lAE:
01AF:
01BO:
01BI1:
01B2:
01B3:
01B4:
01BS:
01B6:
0LB7:
01BS8:
01B9:
01BA:
01BB:
01BC:

01BD:
01BE:
0IBF:
01C0:
01Cl:
01C2:
01C3:
01C4:
01Cs:
01C6:
01D8:
01D9:
01DA:

CLRF address
MOVF @@6A,W
MOVWF n

CALL
lcd_send_byte
MOVF c¢,W
XORLW 0C
BTFSC STATUS.2
GOTO 1B9
XORLW 06
BTFSC STATUS.2
GOTO 1C3
XORLW 02
BTFSC STATUS.2
GOTO 1D9
GOTO IDE
CLRF address
MOVLW 01
MOVWF n
CALL

led_send byte
MOVLW 02

BSF STATUS.S
MOVWEFE 2765535
BCF STATUS.S
CALL @delay_msl
GOTO 1E4
MOVLW 01
MOVWF x
MOVLW 02
MOVWF y
GOTO 1E4
CLRF address
MOVLW 10

01DB:
01DC:

01DD:
01DE:
01DF:

MOVWF n
CALL
led_send_byte
GOTO IE4
MOVLW 01
MOVWF address

01E0: MOVF ¢, W

01El: MOVWF n

01E2: CALL

O1E3:
O1E4:

lcd_send_byte
GOTO 1E4
RETLW 00

** SHT15 Module

00D3:
00D4:
00Ds5:
00D6:
00D7:
00D8:
00D9:
00DA:
00DB:
00DC:
00DD:
00DE:
00DF:
00EQ:
00EL:
00E2:
00E3:
00EA4:
00ES:
00E6:
00E7:

BSF STATUS.S
CLRF error
MOVLW 80
MOVWF i

MOVF iF
BTFSC STATUS.2
GOTO 0F2
MOVF {,W
ANDWEF data_in,W
XORLW 00
BTFSC STATUS.2
GOTO OE4

BCF TRISA.S
BCF STATUSS
BSF PORTA.S
GOTO O0E7

BSF STATUS.S
BCF TRISAS
BCF STATUS.S
BCF PORTA.S
BSF PORTA.4
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00ES:
00E9:

00EA:
00EB:
00EC:
00ED:
00EE:
O0EF:

00F0:
00F1:
00F2:
00F3:
00F4:
00F5:
00F6:
00F7:
00F8:
00F9:

O0FA:
00FB:
00FC:
00FD:

OO0FE:
O0FF:
0100:
010t:
0102:
0103:
0104:

O1FC:
01FD:

O1FE:
O1FF:
0200:

CLRWDT
NOP
NOP
NOP
NOP
BCF PORTA4
BCF STATUS.0
BSF STATUS.5
RRF iF
GOTO 0D7
BCF TRISAS
BCF STATUS.S
BSF PORTA.5
BSF PORTA.4
BSF STATUS.5
BSF TRISAS
CLRF error
BCF STATUS.S
BTFSS PORTA.S
GOTO OFF
BSF STATUS.S
INCF error,F
BCF STATUS.S
BCF PORTA.4
BSF STATUS.S
MOVF error,W
MOVWF @78
BCF STATUS.S
RETLW 00

BSF STATUS.5
CLRF val

BCF TRISAS
BCF STATUS.5

BSF PORTA.S

0201:
0202:
0203:
0204:
0205:
0206:
0207:
0208:
0209:

020A:
020B:
020C:
020D:
020E:
020F:

0210:
0211:
0212:
0213:
0214:
0215:
0216:
0217:
0218:
0219:

021A:
021B:
021C:
021D:
021E:
021F:

0220:
0221:
0222:

MOVLW 80
BSF STATUS.5
MOVWF i
MOVF iF
BTFSC STATUS.2
GOTO 221
BCF STATUS.S
BSF PORTA.4
CLRWDT

NOP

NOP

NOP

NOP

BSF STATUS.S
BSF TRISAS
BCF STATUS.S
BTFSS PORTA.5
GOTO 217
BSF STATUS.5
MOVF i,W
IORWF val,F
BCF STATUSS
BCF PORTA.4
CLRWDT

NOP

NOP

NOP

NOP

BCF STATUS.0
BSF STATUS.5

RRF iF
GOTO 204
BCF TRISA.S

BCF STATUS.5

0223:
0224:
0225:
0226:
0227:
0228:

0229:

022A:
022B:
022C:
022D:
022E:
022F:
0230:
0231:
0232:
0233:
0234:
0235:
0236:
0237:
0238:
00A2:
00A3:
00A4:
00AS:
00A6:
00A7:
00AS:
00A9:
00AA:
00AB:
00AC:
00AD:

BCF PORTA.S
BSF PORTA4
CLRWDT
NOP

NOP

NOP

NOP

BCF PORTA.4
CLRWDT
NOP
NOP
NOP
NOP
BSF STATUS.S
BCF TRISA.5
BCF STATUS.S
BSF PORTA.S
BSF STATUS.S
MOVF  val,W
MOVWF @78
BCF STATUS.S
RETLW 00

BSF STATUS.S
BCF TRISA.S
BCF STATUS.S
BSF PORTA.5
BCF PORTA.4
CLRWDT
NOP

NOP

NOP

NOP

BSF PORTA.4

CLRWDT

00AE:
00AF:
00BO:
00B1:
00B2:
00B3:
00B4:
00Bs5:
00B6:
00B7:
00BS:
00B9:
00BA:
00BB:
00BC:
00BD:
0OBE:
00BF:
00C0:
00CI;
00C2:
00C3:
00C4:
00Cs:
00Cé:
00C7:
00C8:
00C9:
00CA:
00CB:
00CC:
00CD:
00CE:
00CF:

NOP
NOP
NOP
NOP
BSF STATUS.S
BCF TRISA.S
BCF STATUS.S
BCF PORTA.S
CLRWDT

NOP

NOP

NOP

NOP

BCF PORTA.4
CLRWDT
MOVLW 03
MOVWF @77
DECFSZ @77,F
GOTO O0BF
NOP

BSF PORTA.4
CLRWDT

NOP

NOP

NOP

NOP

BSF STATUS.5
BCF TRISA.S
BCF STATUS.5
BSF PORTA.S
CLRWDT

NOP

NOP

NOP
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00DO0:

00D1
00D2
0107:
0108:
0109:

010A:
010B:
010C:
010D:
010E:
010F:

0110:
0O111:
0112:
0113:
0114:
0115:
0116:
0117:
0118:
0119:

Ol1A:
011B:
011C:
011D:

0105:
0106:

Ol1E:
Ol1F:

0120:
0121:
0122:
0123:

NOP

: BCF PORTA 4
: RETLW 00
BCF TRISA.S
BCF STATUS.5
BSF PORTA.S
BCF PORTA.4
BSF STATUS.5
CLRF i

MOVF W
SUBLW 08
BTFSS STATUS.O
GOTO 11C
BCF STATUS.S
BSF PORTA.4
CLRWDT

NOP

NOP

NOP

NOP

BCF PORTA.4
BSF STATUS.5
INCF i,F

GOTO 10D
BCF STATUS.S
CALL s_transstart
BSF STATUS.S
CLRF error
MOVLW 64

BSF STATUS.5
MOVWEF 7265535
BCF STATUS.S
CALL (@delay msl

CALL s_transstart

¥( %13 WS> aii . S . ~
Enipnom AN N Wisuuiinianas R

0124:
0125:
0126:
0127:
0128:
0129:

012A:
012B:
012C:
012D:
012E:
012F:
043B:
043C:
043D:
043E:
043F:

0440:
0441:
0442:
0443:
0444:
0445:
0446:
0447:
0448:
0449:

044A:
044B:
044C:
044D:
044E:
044F:

0450:

MOVLW 1E

BSF STATUS.S
MOVWEF data_in
BCF STATUS.S
CALL write SHT11
MOVF @78,W
BSF STATUS.S
ADDWF error,F
MOVE error,W
MOVWE @78
BCF . STATUS.5
RETLW 00

BSF - STATUS.S
CLRF error

BCE STATUS.5
CALL s_transstart
MOVLW 05

BSF  STATUS.5
MOVWEF data_in
BCFE ' STATUS.S
CALL write SHT11
MOVEF - @78,W
BSE - STATUS.5
ADDWF error,F
CLRF i+l

CLRF i

BCF exit
MOVF i+1,W
SUBLW FD
BTFSS STATUS.0
GOTO 474
BTFSS STATUS.2
GOTO 454
MOVF W

84477

0451:
0452:
0453:
0454:
0455:
0456:
0457:
0458:
0459:

045A:
045B:
045C:
045D:
045E:
045F:

0460:
0461:
0462:
0463:
0464:
0465:
0466:
0467:
0468:
0469:

046A:
046B:
046C:
046D:
046E:
046F:

0470:
0471:
0472:

SUBLW E7
BTFSS STATUS.O
GOTO 474
BTFSC 20.0
GOTO 474

BSF TRISA.S
MOVLW 00

BCF STATUS.S
BTFSC PORTA.5
MOVLW 01
XORLW 00
BTFSS STATUS.2
GOTO 46F
CLRWDT

NOP

NOP

NOP

NOP

BSE" STATUS.S
BSF ' TRISA.S
MOVLW 00

BCF STATUS.S
BTFSC PORTA.5S
MOVLW 01
XORLW 00
BTFSS STATUS.2
GOTO 46F

BSF STATUS.5
BSF exit
BCF STATUS.S
BSF STATUS.S
INCF 25,F
BTFSC STATUS.2
INCF i+1,F

0473:
0474:
0475:
0476:
0477:
0478:
0479:
047A:
047B:
047C:
047D:
047E:
047F:
0480:
0481:
0482:
0483:
0484:
0485:
0486:
0487:
0488:
0489:
048A:
048B:
048C:
048D:
048E:
.048F:
0490:
0491:
0492:
0493:
0494:

GOTO 44A

BSF TRISA.S
MOVLW 00

BCF STATUS.S
BTFSC PORTA.S
MOVLW 01
SUBLW 01

BTFSS STATUS.2
GOTO 480
MOVLW 01

BSF STATUS.S
ADDWEF error,F
BCF STATUS.S
MOVLW 01

BSF STATUS.S5
MOVWF 7265535
BCF STATUS.5
CALL read SHTII
MOVF @78,W
BSF STATUS.S
MOVWEF tmpl
MOVLW 01
MOVWF 2765535
BCF STATUS.S
CALL read SHTI11
MOVF @78,W
BSF STATUS.S
MOVWF tmp2
CLRF 7765535
BCF STATUS.S
CALL read_SHTI1
MOVF @78,W
MOVWEF checksum
CLRF
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0495:
0496:
0497:
0498:

0499:

049A:

049B:
049C:
049D:
049E:
049F:
04A0:
04A1:

04A2:
04A3:
04A4:
04A8:
04A9:
04AA
04AB
04AC
04AD

04AE:
04AF:

04B0:

04BI:
04B2:
04B3:

humi_val_I+1
BSF STATUS.S
MOVF tmpl,W
BCF STATUS.5
MOVWF

humi_val_1
MOVF

humi_val_IL,W
MOVWEF

humi_val_I+1
CLRF humi_val |
BSF STATUS.5
MOVF  tmp2,W
MOVWEF tmp_l
MOVE tmp_LW
BCF STATUS.5
IORWF

humi_val_LF
BSF STATUS.5
MOVF error, W
MOVWF @78
BSF STATUS.5
CLRF error
: BCF STATUS.S
: CALL s_transstart
: MOVLW 03
: BSF STATUS.S
MOVWEF data_in
BCF STATUS.S
CALL

write SHT11
MOVF @78,W
BSF STATUS.S
ADDWEF error,F

04B4:
04B5:
04B6:
04B7:
04B8:
04B9:

04BA:
04BB:
04BC:
04BD:
04BE:

04BF:
04C0:
04Cl:
04C2:
04C3:
04C4:
04C5:
04Cé:
04CT7:
04C8:
04C9:

04CA:
04CB:
04CC:
04CD:
04CE:
04CF:
04D0:
04D1:
04D2:
04D3:
04D4:
04D5:

CLRF i+l

CLRF i

BCF exit
MOVF i+, W
SUBLW FD
BTFSS STATUS.0
GOTO 4El
BTFSS STATUS.2
GOTO 4Cl1
MOVF W
SUBLW E7
BTFSS STATUS.0
GOTO 4E1
BTFSC 20.0
GOTO 4El

BSF TRISAS
MOVLW 00

BCF STATUS.S
BTFSC PORTA.5
MOVLW 01
XORLW 00
BTFSS STATUS.2
GOTO 4DC
CLRWDT

NOP

NOP

NOP

NOP

BSF STATUS.S
BSF TRISA.S
MOVLW 00

BCF STATUS.S
BTFSC PORTA.5
MOVLW 01

04D6:
04D7:
04D8:
04D9:

04DA:
04DB:
04DC:
04DD:
04DE:
04DF:

04EO0:
04ElL:
04E2:
04E3:
04E4:
04ES:
04E6:
04E7:
04ES:
04E9:

04EA:
04EB:
04EC:
04ED:

04EE:
04EF:
04F0:
04F1:
04F2:
04F3:
04F4:
04FS5:
04F6:
04F7:

XORLW 00
BTFSS STATUS.2
GOTO 4DC

BSF STATUS.S
BSF exit
BCF STATUS.S
BSF STATUS.5
INCF 25,F
BTFSC STATUS.2
INCF i+1,F
GOTO 4B7

BSF TRISA.S
MOVLW 00

BCF STATUS.S
BTFSC PORTA.S
MOVLW 01
SUBLW 01

BTFSS STATUS.2
GOTO 4ED
MOVLW 01

BSF STATUS.S
ADDWEF error,F
BCF STATUS.S
MOVLW 01

BSF STATUS.S
MOVWF 2765535
BCF STATUS.S
CALL read_SHTI1
MOVF @78,W
BSF STATUS.S
MOVWF tmpl
MOVLW 01
MOVWF 2765535

BCF STATUS.5

04F8:
04F9:
04FA:
04FB:
04FC:
04FD:
O4FE:
04FF:
0500:
0501:
6502:
0503:
0504:
0505:
0506:

0507:

0508:
0509:
050A:
050B:
050C:
050D:
050E:

050F:
0510:
0511:
0130:
0131:
0132:
0133:
0134:

CALL read SHTI11
MOVF @78,W
BSF STATUS.S
MOVWEF tmp2
CLRF 7765535
BCF STATUS.S
CALL read_SHT11
MOVF @78,W
MOVWEF checksum
CLRF temp_val |+1
BSF STATUS.S
MOVF tmpl,W
BCF STATUS.S
MOVWE temp_val |
MOVF
temp_val_LW
MOVWF
temp_val_l+1
CLRF temp_val_l
BSF STATUS.5
MOVF tmp2,W
MOVWEF tmp_|
MOVF tmp_LW
BCF STATUS.S
IORWF |
temp_val LF
BSF STATUS.S
MOVF error,W
MOVWF @78
BSF STATUS.5
CLRF error
BCF STATUS.S
CALL s_transstart

MOVLW 06
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0135:
0136:
0137:
0138:
0139:

013A:
013B:
013C:
013D:
013E:

013F:
0140:
0141:
0142:
0143:
0144:
0145:
0146:

BSF STATUS.S
MOVWEF data_in
BCF STATUS.5
CALL write SHTI11
MOVF @78,W
BSF STATUS.S
ADDWEF error,F -
MOVF value, W
MOVWEF data_in
BCF STATUS.5
CALL write_ SHTI1
MOVF @78,W
BSF STATUS.S
ADDWEF error,F
MOVEF error,W
MOVWF @78

BCF STATUS.S
RETLW 00

** Main

O1ES:

01E6:
01ET7:

O1ES:
01E9:

01EA:
01EB:
01EC:
01ED:
01EE:

O1EF:
01FO:
OIF1:

CLRF @@5F
MOVF @@5F,W
CALL
@const10195
IORLW 00
BTFSC STATUS.2
GOTO 1EF
INCF @@5F,F
MOVWF ¢
CALL led_putc
GOTO 1E6
CLRF @@S5F
MOVF @@5F,W
CALL
@const10200

01F2:
01F3:
01F4:
01F5:
01F6:
01F7:
01F8:
01F9:

O1FA:
O1FB:
06AE:
06AF:

06B0:
06B1:

06B2:
06B3:

06B4:
06B5:

06B6:
06B7:

06B8:
06B9:

06BA:
06BB:

06BC:
06BD:

06BE:

IORLW 00
BTFSC STATUS.2
GOTO 1F9
INCF @@5FF
MOVWEF ¢
CALL lcd_pute
GOTO 1F0
BSF PCLATH.S3
BCF PCLATHA4
GOTO 39C
MOVLW 20
MOVWF data_lcd
MOVLW 48
MOVWF
data_led+1
MOVLW 75
MOVWF
data_lcd+2
MOVLW 6D
MOVWF
data_lcd+3
MOVLW 69
MOVWF
data_[cd+4
MOVLW 64
MOVWF
data_lcd+5
MOVLW 20
MOVWF
data_lcd+6
MOVLW 3D
MOVWF
data led+7

MOVLW 20

06BF:

06C0:
06Cl1:

06C2:
06C3:
06C4:

06C5:
06C6:
06C7:

06CS8:
06C9:

06CA.:
06CB:
06CC:
06CD:
06CE:
06CF:
06D0:

06D1:
06D2:

06D3:
06D4:
06D5:

06D6:
06D7:

MOVWF
data_lcd+8
CLRF tmp3+1
MOVF
percent RHW
MOVWF tmp3
MOVF tmp3+1,W
MOVWF
2765535+1
MOVF  tmp3,W
MOVWF ??65535
CLRF
@DIV1616.P1+1
MOVLW 64
MOVWF
@DIV1616.P1
CALL @DIV1616
MOVF @79,W
MOVWF tmp2+1
MOVF @78,W
MOVWF tmp2
MOVF tmp2,W
MOVWF
data_led+9
MOVEF  tmp2+1,W
MOVWF
2765535+1
MOVF tmp2,W
MOVWF 7765535
CLRF

@MULI616.P1+1

MOVLW 64
MOVWF
@MUL1616.P1

06D8:
06D9:

06DA:
06DB:
06DC:
06DD:
06DE:
06DF:

06EQ:
06EL:
06E2:
06E3:
06E4:

06ES:
06E6:
06E7:

06ES:
06E9:

06EA:

06EB:

06EC:

06ED:

06EE:

06EF:
06F0:

06F1:

06F2:

CALL @MULI616
MOVE @78,W
SUBWF tmp3,F
MOVF @79,W
BTFSS STATUS.O
INCFSZ @79,W
SUBWF tmp3+1,F
MOVF tmp3,W
MOVWF tmpl
MOVF tmpl,W
MOVWF 7765535
MOVLW 0A
MOVWF
@DIV88.P1
CALL @DIV88
MOVF @78,W
MOVWEF
data_lcd+10
MOVF tmpl,W
MOVWEF 7765535
MOVLW 0A
MOVWF
@DIV88.P1
CALL @DIV88
MOVF @77,W
MOVWF
data_led+11
MOVLW 30
ADDWF
data_lcd+9,F
ADDWF
data_lcd+10,F
ADDWF
data_lcd+11,F
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06F3:
06F4:

06F5:
06F6:

06F7:
06F8:

06F9:

06FA:

06FB:

06FC:
06FD:

06FE:

06FF:

0700:
0701:

0702:
0703:

0704:
0705:

0706:

0707:
0708:

MOVLW 25
MOVWEF
data_lcd+12
MOVLW 52
MOVWF
data_lcd+13
MOVLW 48
MOVWEF
data_lcd+14
MOVLW 20
MQVWF
data_lcd+15
MOVWF
data_led+16
MOVLW 54
MOVWF
data_lcd+17
MOVLW 65
MOVWF
data_lcd+18
MOVLW 6D
MOVWEF
data_lcd+19
MOVLW 70
MOVWF
data_lcd+20
MOVLW 20
MOVWF
data_lcd+21
MOVWF
data_lcd+22
MOVLW 3D
MOVWF

data_lcd+23

0709: MOVLW 20

070A:

070B:

070C:

070D:

070E:
070F:
0710:

0711:
0712:

0713:
0714:
0715:
0716:
0717:
0718:
0719:

071A:
071B:

071C:
071D:

071E:
071F:

0720:
0721:

MOVWF
data_lcd+24
MOVF
temparature+1,W
MOVWF
7765535+1
MOVF
temparature, W
MOVWF 7765535
MOVLW 03
MOVWEF
@DIV1616.P1+!1
MOVLW ES8
MOVWF
@DIV1616.P1
CALL @DIV1616
MOVF @79,W
MOVWEF tmp2+1
MOVF @78,W
MOVWE tmp2
MOVEF  tmp2,W
MOVWF
data_led+25
MOVF tmp2+1,W
MOVWF
2265535+1
MOVF tmp2,W
MOVWF 7265535
MOVLW 03
MOVWF
@MUL1616.P1+1
MOVLW E8
MOVWF

0722:
0723:
0724:

0725:
0726:

0727:
0728:
0729:
072A

072B:

072C:

072D:

072E:
072F:

0730:

0731:
0732:

0733:

0734:

0735:
0736:

0737:

0738:
0739:

@MUL1616.P1
CALL @MULI1616
MOVF @78,W
SUBWF

temparature, W
MOVWF tmp3
MOVF

temparature+1,W
, MOVWF 64
MOVF @79,W
BTFSS STATUS.O
: INCFSZ @79, W
SUBWF

temparature+10,F
MOVF tmp3+1,W
MOVWF

2765535+1
MOVE tmp3,W
MOVWE 7765535
CLRF

@DIV1616.P1+1
MOVLW 64
MOVWF

@DIV1616.P1
CALL @DIVI16l6
MOVF @79, W
MOVWF tmp2+1
MOVF @78,W
MOVWEF tmp2
MOVF tmp2,W
MOVWF

data_lcd+26

073A: MOVF tmp2+1,W

073B

: MOVWF

073C:
073D:
073E:

073F:
0740:

0741:
0742:
0743:
0744:
0745:
0746:
0747:
0748:
0749:
074A:
074B:
074C:
074D:

074E:
074F:
0750:

0751:
0752:
0753:
0754:

0755:
0756:
0757:

2765535+1
MOVF tmp2,W
MOVWF 7265535
CLRF
@MULI1616.P1+1
MOVLW 64
MOVWF
@MULI1616.P1
CALL @MULI1616
MOVF @78,W
SUBWF tmp3,F
MOVF @79, W
BTFSS STATUS.O0
INCFSZ @79,W
SUBWF tmp3+1,F
MOVF tmp3,W
MOVWEF tmpl
MOVF tmpl,W
MOVWF 2765535
MOVLW 0A
MOVWEF
@DIVEs.rl
CALL @DIV88
MOVF @78,W
MOVWEF
data_lcd+27
MOVF tmpl,W
MOVWF 7765535
MOVLW 0A
MOVWF
@DIV83.P1
CALL @DIV88
MOVF @77,W
MOVWF
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0758:
0759:

075A:

075B:

075C:
075D:

075E:
075F:

0760:
0761:

0762:
0763:

0764:
0765:
0766:

0767:
0768:
0769:

076A:
076B:
076C:
076D:
076E:

076F:
0770:

data_lcd+29
MOVLW 30
ADDWF
data_lcd+25,F
ADDWF
data_lcd+26,F
ADDWF
data_lcd+27,F
MOVLW 2E
MOVWF
data_lcd+28
MOVLW 30
ADDWF
data_lcd+29,F
MOVLW 27
MOVWF
data_lcd+30
MOVLW 43
MOVWF
data_led+31
CLRF @@65
MOVF @@65,W
CALL
@const10231
[ORLW 00
BTFSC STATUS.2
GOTO 76E
INCF @@65,F
MOVWF ¢
CALL led_putc
GOTO 765
CLRF i
MOVF i,W
SUBLW OF

0771:
0772:
0773:
0774:
0775:
0776:
0777:
0778:
0779:

077A:
077B:
077C:
077D:
077E:
077F:

0780:
0781:
0782:
0783:
0784:
078s:
0786:
0787:
0788:
0789:

078A:
078B:
078C:
078D:
078E:
078F:

0790:
0791:

BTFSS STATUS.0
GOTO 77D
MOVLW data_lcd
ADDWF W
MOVWF FSR
BCF STATUS.7
MOVF INDF,W
MOVWF @@65
MOVWEF ¢
CALL lcd_putc
INCF LF .
GOTO 76F
CLRF @@65
MOVF @@65,W
CALL
@const10244
[ORLW 00
BTFSC STATUS.2
GOTO 787
INCF @@65,F
MOVWEF ¢
CALL lcd_putc
GOTO 77E
MOVLW 10
MOVWE i
MOVF i,W
SUBLW IF
BTFSS STATUS.0
GOTO 797
MOVLW data_led
ADDWF i,W
MOVWF FSR
BCF STATUS.7
MOVF INDF,W

0792:
0793:

- 0794:

0795:
0796:
0797:
0798:
0799:
0800:
0801:
0802:
0803:
0804:
0805:
0806:
0807:
0808:
0809:
080A:
080B:
080C:
080D:
080E:
080F:
0810:
0811:
0812:
0813:
0814:
0815:
0816:
0817:
0818:
0819:

MOVWF @@65
MOVWF ¢
CALL lcd_putc
INCF iF
GOTO 1789
BSF PCLATH.3
BCF PCLATH.4
GOTO 3D6
MOVF 57,W
SUBLW 02
BTFSS STATUS.0
GOTO 044
MOVLW 53
MOVWF 2F
MOVLW 65
MOVWF 30
MOVLW 74
MOVWF 31
MOVLW 20
MOVWEF 32
MOVLW 50
MOVWEF 33
MOVLW 6F
MOVWEF 34
MOVLW 69
MOVWF 35
MOVLW 6E
MOVWF 36
MOVLW 74
MOVWF 37
MOVLW 20
MOVWF 38
MOVLW 48
MOVWF 39

081A: MOVLW 75
081B: MOVWF 3A

081C: MOVLW 6D |

081D: MOVWF 3B
081E: MOVLW 69
081F: MOVWF 3C
0820: MOVLW 64
0821: MOVWF 3D
0822: MOVLW 20
0823: MOVWF 3E

. 0824: MOVLW 53

0825: MOVWF 3F
0826: MOVLW 50
0827: MOVWF 40
0828: MOVLW 20
0829: MOVWF 41
082A: MOVLW 3D
082B: MOVWF 42
082C: MOVLW 20
082D: MOVWF 43
082E: MOVWF 44
082F: MOVWF 45
0830: MOVWF 46
0831: MOVWF 47
0832: MOVF 55,W
0833: MOVWF 48
0834: MOVF 56,W
0835: MOVWF 49
0836: MOVLW 30
0837: ADDWF 48F
0838: ADDWF 49,F
0839: MOVLW 20
083A: MOVWF 4A
083B: MOVLW 25
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083C:
083D:
083E:

083F:
0840:
0841:
0842:
0843:
0844:
0845:
0846:
0847:
0848:
0849:

084A:
084B:
084C:
084D:
084E:
084F:

0850:
0851:
0852:
0853:
0854:
0855:
0856;
0857:
0858:
0859:

085A:
085B:
085C:
085D:

MOVWF 4B
MOVLW 52
MOVWF 4C
MOVLW 48
MOVWF 4D
MOVLW 20
MOVWF 4E
GOTO 084

MOVLW 53
MOVWF 2F
MOVLW 65
MOVWEF 30
MOVLW 74
MOVWF 31

MOVLW 20
MOVWF 32
MOVLW 50
MOVWF 33
MOVLW 6F
MOVWF 34
MOVLW 69
MOVWEF 35
MOVLW 6E
MOVWF 36
MOVLW 74
MOVWF 37
MOVLW 20
MOVWF 38
MOVLW 4F
MOVWF 39
MOVLW 66
MOVWF 3A
MOVWF 3B
MOVLW 73

085E:

085F:
0860:
0861:
0862:
0863:
0864:
0865:
0866:
0867:
0868:
0869:

086A:
086B:
086C:
086D:
086E:
086F:

0870:
0871:
0872:
0873:
0874:
0875:
0876:
0877:
0878:
0879:
087A
087B
087C
087D

087E:
087F:

MOVWF 3C
MOVLW 65
MOVWF 3D
MOVLW 74
MOVWF 3E
MOVLW 4F
MOVWEF 3F
MOVLW 66
MOVWE 40
MOVWEF 41
MOVLW 73
MOVWF 42
MOVLW 65
MOVWF 43
MOVLW 74
MOVWEF 44
MOVLW 20
MOVWF 45
MOVLW 3D
MOVWEF 46
MOVLW 20
MOVWEF 47
MOVLW 2D
MOVWF 48
MOVF 58,W
MOVWEF 49
MOVLW 30
ADDWF 49,F
MOVLW 20
MOVWF 4A
MOVLW 25
MOVWF 4B
MOVLW 52
MOVWEF 4C

0880:
0881:
0882:
0883:
0884:
0885:
0886:
0887:

0888:
0889:
088A:
088B:
088C:
088D:
088E:
088F:
0890:
0891:
0892:
0893:
0894:
0895:
0896:
0897:
0898:
0899:
089A:
089B:
089C:
089D:
089E:
089F:
08AO0:

MOVLW 48
MOVWF 4D
MOVLW 20
MOVWF 4E
CLRF 61
MOVF 61, W
BCF PCLATH.3
CALL
@const10231
BSF PCLATH.3
IORLW 00
BTFSC STATUS.2
GOTO 092
INCF 61,F
MOVWEF ¢
BCF PCLATH.3
CALL lcd _putc
BSF PCLATH.3
GOTO 085
CLRF 5F
MOVF 5F,W
SUBLW OF
BTFSS STATUS.0
GOTO 0A3
MOVLW 2F
ADDWF SF,W
MOVWF FSR
BCF STATUS.7
MOVF INDF,W
MOVWEF 61
MOVWF ¢
BCF PCLATH.3
CALL lcd_putc
BSF PCLATH.3

08AL:
08A2:
08A3:
08A4:
08AS:
08A6:

08AT:
08AS:
08A9:

08AA:
08AB:
08AC:
08AD:
08AE:
08AF:

08B0:
08B1:
08B2:
08B3:
08B4:
08BS:
08B6:
08B7:
08B8&:
08B9:

08BA:
08BB:
08BC:
08BD:
O8BE:

08BF:
08C0:
08Cl:

INCF 5FF
GOTO 093
CLRF 61
MOVF 61,W
BCF PCLATH.3
CALL
@const10244
BSF PCLATH3
IORLW 00
BTFSC STATUS.2
GOTO 0B1
INCF 61,F
MOVWF ¢
BCF PCLATH.3
CALL lcd_pute
BSF PCLATH.3
GOTO 0A4
MOVLW 10
MOVWF 5F
MOVF 5F,W
SUBLW IF
BTFSS STATUS.0
GOTO 0C3
MOVLW 2F
ADDWF 5F,W
MOVWF FSR
BCF STATUS.7
MOVF INDF,W
MOVWEF 61
MOVWF ¢
BCF PCLATH.3
CALL led_putc
BSF PCLATH.3
INCF S5FF
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08Cz2:
08C3:
08C4:
08Cs:
04AS5:
04A6:
04AT:

0512:
0513:
0514:
0515:
0516:
0517:
0518:

0519:
051A:
051B:
051C:
051D:
051E:

051F:
0520:
0521:
0522:
0523:
0524:

0525:
0526:
0527:
0528:

0529:

052A:

GOTO 0B3
BSF PCLATH.3
BCF PCLATH4
GOTO 3E0
MOVF @78,W
BCF STATUS.S
ADDWF error,F
MOVF @78,W
BCF STATUS.S
ADDWEF error,F
MOVF error,F
BTFSC STATUS.2
GOTO 524
CALL s_softreset
MOVLW 14
BSF STATUS.5
MOVWEF 7765535
BCF STATUS.S
CALL @delay_msl
MOVLW 01
BSF STATUS.5
MOVWF value
BCF STATUS.S
CALL s_write_reg
GOTO 65B
MOVF
humi_val_1+1,W
BSF STATUS.S
MOVWF 7265535+1
BCF STATUS.S
MOVF
humi_val LW
BSF STATUS.S
MOVWEF 272765535

052F:
0530:

0531:
0532:

0533:
0534:
0535:

0536:
0537:
0538:
0539:

053A:
053B:
053C:
053D:
053E:
053F:

0540:
0541:

0542:
0543:

0544:

: BCF STATUS.S
: CALL @ITOF

: MOVF @7A,W
: MOVWF

RH in_ f+3
MOVF @79,W
MOVWF

RH_in_f+2
MOVF @78,W
MOVWF

RH_in_f+1
MOVF @77,W
MOVWF RH in_f
MOVF

temp_val_I+1,W
BSF STATUS.S
MOVWF ?765535+1
BCF STATUS.S
MOVF

temp_val LW
BSF STATUS.S
MOVWF 2765535
BCF STATUS.S
CALL @ITOF
MOVF @7A,W
MOVWEF

Temp_in_f+3
MOVF @79,W
MOVWF

Temp_in_f+2
MOVF @78,W
MOVWF

Temp_in_f+1

MOVF @77,W

0545
0546

0547
0548
0549

054A:

054B:
054C:

054D:
054E:

054F:

0550
0551

0552:

0553

0554:

0555

0556:

0557:
0558:

0559:
055A:

055B:
055C:

055D:
055E:

: MOVWF Temp_in f

: MOVF
RH_in f+3,W

: BSF STATUS.S

. MOVWF 2765535+3
: BCF STATUS.5
MOVF
RH_in_f+2,W
BSF STATUS.S
MOVWEF
226553542
BCF STATUS.S
MOVF
RH in f+1,W
BSF STATUS.5
. MOVWF 2765535+1
. BCF STATUS.5
MOVF RH_in f;W
: BSF STATUS.5
MOVWF 2765535
: MOVLW 54
MOVWF
@MULFF.P1+3
MOVLW E3
MOVWE
@MULFF.P1+2
MOVLW 25
MOVWF
@MULFF.P1+]
MOVLW 7E
MOVWF
@MULFF.P1
BCF STATUS.5
CALL @MULFF

055F:
0560:
0561:
0562:
0563:
0564:
0565:
0566:
0567:
0568:
0569:

056A:
056B:

056C:
056D:

.056E:

056F:
0570:
0571:

0572:
0573:
0574:
0575:
0576:
0577:
0578:
0579:

057A:

057B:

MOVF @77,W
BSF STATUS.S
MOVWF @@20
MOVE @78,W
MOVWF @@21
MOVF @79,W
MOVWF @@22
MOVF @7A,W
MOVWF @@23
BCF STATUS.S
MOVF
RH _in_f+3,W
BSF STATUS.S
MOVWF
2765535+3
BCF STATUS.S
MOVF
RH_in_f+2,W
BSF STATUS.S
MOVWEF 2765535+2
BCF STATUS.S
MOVF
RH_in_f+1,W
BSF STATUS.5
MOVWF 2765535+1
BCF STATUS.5
MOVF RH_in_f;W
BSF STATUS.S
MOVWF 2765535
BCF STATUS.S
MOVF
RH_in_f+3,W
BSF STATUSS
MOVWF
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)

057C:
057D:

057E:
057F:

0580:
0581:

0582:
0583:

0584:
0585:
0586:
0587:

0588:
0589:

058A:
058B:
058C:
058D:
058E:
058F:

0590:
0591:
0592:
0593:
0594:
0595:
0596:
0597:

@MULFF.P1+3
BCF STATUS.S
MOVF
RH_in_f+2,W
BSF STATUS.5
MOVWF
@MULFF.P1+2
BCF STATUS.S
MOVF
RH_in_f+1,W
BSF STATUS.S
MOVWF
@MULFF.P1+1
BCF STATUS.5
MOVF RH_in_fW
BSF STATUS.5
MOVWF
@MULFF.P1
BCF STATUS.S
CALL @MULFF
MOVF @77,W
BSF STATUS.5
MOVWF @@24
MOVF @78,W
MOVWF @@25
MOVF @79,W
MOVWF @@26
MOVF @7A,W
MOVWF @@27
MOVWF 7?65535+3
MOVF @@26,W
MOVWEF ??65535+2
MOVF @@25,W
MOVWF 7265535+1

0598:
0599:
059A.:
059B:

059C:
059D:

059E:
059F:

05A0:
05A1:

05A2:
05A3:
05A4:
05A5:
05A6:
05A7:

05A8:
05A9:

05AA
05AB

0SAC
05AD

MOVF @@24,W
MOVWF 7265535
MOVLW 62
MOVWF
@MULFF.P1+3
MOVLW BE
MOVWF
@MULFF.P1+2
MOVLW 3C
MOVWEF
@MULFF.P1+1
MOVLW 74
MOVWF
@MULFE.PI
BCF STATUS.S
CALL @MULFF
BSF STATUS.1
BSF STATUS.5
MOVF @@23,W
MOVWE
2765535+3
MOVF @@22,W
MOVWF
276553542
: MOVF @@21,W
: MOVWF
2265535+1
: MOVF @@20,W
: MOVWF 2765535

05AE: MOVF @7A,W

05AF:

05B0:
05B1:

MOVWF
@ADDFF.P1+3

MOVF @79,W

MOVWF

05B2:
05B3:

05B4:
05B5:

05B6:
05B7:
05B8:
05B9:
05BA:
05BB:
05BC:
05BD:
05BE:
05BF:
05C0:
05Cl:
05C2:
05C3:

05C4:
05C5:

05Cé6:
05C7:

05C8:

05C9:

05CA:

05CB:

@ADDFF.P1+2
MOVF @78,W
MOVWF
@ADDFF.P1+1
MOVE @77,W
MOVWE
@ADDFF.P1
BCF STATUS.S
CALL @ADDFF
MOVE @77,W
BSF STATUS.S
MOVWF @@28
MOVE @78,W
MOVWF @@29
MOVF @79,W
MOVWF @@24
MOVF @7AW
MOVWE @@2B
BSF STATUS.I
MOVF @@2B,W
MOVWF
726553543
MOVF @@2A,W
MOVWE
296553542
MOVF @@29,W
MOVWE
2765535+1
MOVF @@28,W
MOVWEF 7765535
CLRF
@ADDFF.P1+3
CLRF
@ADDFF.P1+2

05CC:

05CD:

05CE:

05CF:
05D0:
05D1:
05D2:

05D3:
05D4:

05D5:
05D6:

05D7:
05D8:
05D9:

05DA:
05DB:

05DC:
05DD:

05DE:
05DF:

05EO0:
05El:

05E2:
05E3:

CLRF
@ADDFF.P1+1
MOVLW 81
MOVWF
@ADDFF.P1
BCF STATUS.S
CALL @ADDFF
MOVF @7A,W
MOVWF
RH_real+3
MOVF @79,W
MOVWF
RH_real+2
MOVF @78,W
MOVWF
| RH_real+1
MOVF @77,W
MOVWEF RH_real
MOVF
RH_real+3,W
BSF STATUS.S
MOVWEF
7?65535+3
BCF STATUS.5
MOVE"’
RH_real+2,W
BSF STATUS.S
MOVWF
2765535+2
BCF STATUS.S
MOVF
RH_real+1,W
BSF STATUS.S
MOVWEF
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w

by

LT

0SE4:
0SESs:
05E6:
05E7:
0SES:
0SE9:

OSEA:
05EB:

0SEC:

0SED:
0SEE:

OSEF:

05F0:

05F1:
05F2:
05F3:
05F4:

0SFS5:
05F6:
OSF7:
05F8:

05SF9:

05FA:
05FB:
05FC:

05FD:

7765535+1
BCF STATUS.S
MOVF RH_realW
BSF STATUS.S
MOVWF 7765535
BCF STATUS.5
CALL @SFTOI
MOVF @78,W
MOVWF
percent RH
MOVF
Temp_in_f+3,W
BSF STATUS.S
MOVWE
?765535+3
BCF STATUS.S5
MOVF
Temp_in_f+2,W
BSF STATUS.5
MOVWEF 7765535+2
BCF STATUS.S
MOVF
Temp_in f+1,W
BSF STATUS.S
MOVWF 7265535+1
BCF STATUS.S
MOVF
Temp_in_f,W
BSF STATUS.S
MOVWEF 7765535
MOVLW 0A
MOVWF
@MULFF.P1+3
MOVLW D7

05FE:

0SFF:

0600:

0601:
0602:

0603:
0604:
0605:
0606:
0607:
0608:
0609:

060A:
060B:
060C:
060D:
060E:
060F:

0610:
0611:
0612:
0613:
0614:
0615:
0616:
0617:

0618:

0619:

061A:

MOVWE
@MULFFP1+2
MOVLW 23
MOVWE
@MULFF.P1+1
MOVLW @7A
MOVWE
@MULFFP1
BCF STATUSS
CALL @MULEF
MOVF @77,W
BSE STATUS.S
MOVWE @@20
MOVE @78,W
MOVWF @@2!
MOVE @79,W
MOVWE @@22
MOVE @7AW
MOVWF @@23
BSF STATUS.I
MOVE @@23,W
MOVWE 976553543
MOVF @@22,W
MOVWE 2265535+2
MOVF @@21,W
MOVWE 7765535+1
MOVF @@20,W
MOVWE 2265535
CLRF
@ADDFF.P1+3
CLRF
@ADDFF.P1+2
MOVLW 20
MOVWE

061B:
061C:

061D:
061E:

061F:
0620:

0621:
0622:

0623:
0624:

0625:
0626:
0627:

0628:
0629:

062A:
062B:

062C:
062D:

062E:
062F:

0630:

0631:
0632:

0633:

@ADDFF.P1+1
MOVLW 84
MOVWF

@ADDFF.P1
BCF STATUS.5
CALL @ADDFF
MOVF @7A,W
MOVWF

Temp real+3
MOVF @79,W
MOVWF

Temp_real+2
MOVF @78,W
MOVWF

Temp_real+1
MOVF @77,W
MOVWF Temp_real
MOVF

Temp_real+3,W
BSF STATUS.S
MOVWF ?765535+3
BCF STATUS.S
MOVF

Temp_real+2,W
BSF STATUS.5
MOVWF

726553542
BCF STATUS.S
MOVF

Temp_real+1,W
BSF STATUS.S
MOVWF ?765535+1
BCF STATUS.S
MOVF

0634:
0635:
0636:

0637:

0638:
0639:

063A:
063B:

063C:
063D:
063E:
063F:

0640:
0641:

0642:
0643:

0644:
0645:
0646:

0647:
0648:
0649:

064A:

064B:

Temp_real W
BSF STATUS.S
MOVWF 7765535
CLRF

@MULFF.P1+3
CLRF

@MULFF.P1+2
MOVLW 20
MOVWF

@MULFF P1+1
MOVLW 82
MOVWF

@MULFF.P1
BCF STATUS.5
CALL @MULFF
MOVF @7A,W
MOVWF
| Temp_real+3
MOVF @79, W
MOVWF

Temp_real+2
MOVF @78,W
MOVWEF

Temp_real+1
MOVF @77,W
MOVWF Temp_real
MOVF

Temp_real+3,W
BSF STATUS.S
MOVWEF ?765535+3
BCF STATUS.S
MOVF

Temp_real+2,W
BSF STATUS.5

25



9

064C:

064D:
064E:

064F:
0650:
0651:
0652:

0653:
0654:
0655:
0656:
0657:
0658:

065B:
065C:

065D:

08C6:
08C7:
08CS8:
08C9:

08CA:
08CB:
08CC:
08CD:
08CE:
08CF:
08D0:

MOVWF
2765535+2
BCF STATUS.S
MOVF
Temp_real+1,W
BSF STATUS.5
MOVWEF ??765535+1
BCF STATUS.S
MOVF
Temp_real, W
BSF STATUS.S
MOVWEF 2765535
BCF STATUS.S
CALL @SFTOI
MOVF @79,W
MOVWF

temparature+1

: MOVF @78,W
: MOVWF

temparature
BSF PCLATH.3
BCF PCLATHA4
GOTO 3D3
CLRF KeyIN
BTFSC 54.0
GOTO 14E
MOVLW 7E
MOVWF PORTD
CLRWDT
MOVLW 52
MOVWF @77
DECFSZ @77,F
GOTO OCE
NOP

08D1:
08D2:
08D3:
08D4:
08D5:
08D6:
08D7:
08D8:
08D9:

08DA:
08DB:
08DC:
08DD:
08DE:
08DF:

08EOQ:
08El:
08E2:
08E3:
08E4:
08ES5:
08E6:
08E7:
08ES:
08E9:

08EA:
08EB:
08EC:
08ED:

08EE:
08EF:
08F0:
08F1:
08F2:

NOP

MOVF PORTD,W
MOVWF key
MOVLW 70
ANDWF key,F
MOVF key,W
XORLW 30
BTFSC STATUS.2
GOTO 0EL
XORLW 60
BTFSC STATUS.2
GOTO OE4
XORLW 30
BTFSC STATUS.2
GOTO 0E7
GOTO OEA
MOVLW 0A
MOVWF KeyIN
GOTO OEA
MOVLW 0B
MOVWEF KeyIN
GOTO 0EA
MOVLW 0C
MOVWF KeyIN
GOTO OEA
MOVLW 7D
MOVWF PORTD
CLRWDT
MOVLW 52
MOVWF @77
DECFSZ @77,F
GOTO OEF

NOP

NOP

08F3:
08F4:
O8F5:
08F6:
O8F7:
08F8:
08F9:

O8FA:
08FB:
08FC:
O8FD:
O8FE:
O8FF:

0900:
0901:
0902:
0903:
0904:
0905:
0906:
0907:
0908:
0909:

090A:
090B:
090C:
090D:
090E:

090F:
0910:
0911:
0912:
0913:
0914:

MOVF PORTD,W
MOVWF key
MOVLW 70
ANDWF keyF
MOVF key,W
XORLW 30
BTFSC STATUS.2
GOTO 102
XORLW 60
BTFSC STATUS.2
GOTO 105
XORLW 30
BTFSC STATUS.2
GOTO 108
GOTO 10B
MOVLW 07
MOVWF KeyIN
GOTO 10B
MOVLW 08
MOVWF KeyIN
GOTO 10B
MOVLW 09
MOVWF KeyIN
GOTO 10B
MOVLW @7B
MOVWF PORTD
CLRWDT
MOVLW 52
MOVWF @77
DECFSZ @77,F
GOTO 110

NOP

NOP

MOVF PORTD,W

0915:
0916:
0917:
0918:
0919:
091A:
091B:
091C:
091D:
091E:
091F:
0920:
0921:
0922:
0923:
0924:
0925:
0926:
0927:
0928:
0929:
092A:
092B:
092C:
092D:
092E:
092F:
0930:
0931:
0932:
0933:
0934:
0935:
0936:

MOVWEF key
MOVLW 70
ANDWEF key,F
MOVF key,W
XORLW 30
BTFSC STATUS.2
GOTO 123
XORLW 60
BTFSC STATUS.2
GOTO 126
XORLW 30
BTFSC STATUS.2
GOTO 129
GOTO 12C
MOVLW 04
MOVWF KeyIN
GOTO 12C
MOVLW 05
MOVWF KeyIN
GOTO 12C
MOVLW 06
MOVWF KeyIN
GOTO 12C A
MOVLW @77
MOVWF PORTD
CLRWDT
MOVLW 52
MOVWF @77
DECFSZ @77,F
GOTO 131

NOP

NOP

MOVF PORTD,W
MOVWF key
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0937:
0938:
0939:
093A:
093B:
093C:
093D:
093E:
093F:
0940:
0941:
0942:
0943:
0944:
0945:
0946:
0947:
0948:
0949:
094A.:
094B:
094C:
094D:
094E:

094F:
0950:
0951:

0952:
0953:
0954:
0955:
0956:

MOVLW 70
ANDWF key,F
MOVF key,W
XORLW 30
BTFSC STATUS.2
GOTO 144
XORLW 60
BTFSC STATUS.2
GOTO 147
XORLW 30
BTFSC STATUS.2
GOTO 14A
GOTO 14D
MOVLW 01
MOVWEF KeyIN
GOTO 14D
MOVLW 02
MOVWF KeyIN
GOTO 14D
MOVLW 03
MOVWF KeyIN
GOTO 14D
GOTO 165
MOVF
TimeDelayKey,F
BTFSC STATUS.2
GOTO 153
DECF
TimeDelayKey,F
GOTO 165
MOVLW 70
MOVWEF PORTD
CLRWDT
MOVLW 52

0957:
0958:
0959:

095A:
095B:
095C:
095D:
095E:

095F:
0960:
0961:
0962:
0963:
0964:
0965:
0966:
0967:
0968:
0969:

096A.:
096B:
096C:
096D:
096E:

096F:
0970:
0971:
0972:
0973:
0974:
0975:
0976:
0977:
0978:

MOVWF @77
DECFSZ @77,F
GOTO 158

NOP

NOP

MOVF PORTD,W
MOVWEF key
MOVLW 70
ANDWF key,F
MOVF key,W
SUBLW 70
BTESS STATUS.2
GOTO 165

BCF FlagKey
BSF PCLATH.3
BCF PCLATH.4
GOTO 3El
MOVLW 01
SUBWF 51,W
ADDLW F4
BTFSC STATUS.0
GOTO 30B
ADDLW 0C
GOTO (@gotol10524
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 17A
XORLW 03
BTFSC STATUS.2
GOTO 17F
XORLW 0t
BTFSC STATUS.2
GOTO 183

0979: GOTO 188
097A: MOVLW 01
097B: MOVWF 55
097C: MOVLW 02
097D: MOVWF 57
097E: GOTO 188
097F: MOVLW 01
0980: MOVWF 56
0981: MOVWF 57
0982: GOTO 188
0983: MOVLW 01
0984: MOVWF 58
0985: MOVLW 03
0986: MOVWF 57
0987: GOTO 188
0988: BSF 54.0
0989: MOVLW 0A
098A: MOVWF 52
098B: GOTO 30B
098C: MOVF 57,W
098D: XORLW 01

098E: BTFSC STATUS.2

098F: GOTO 197
0990: XORLW 03

0991: BTFSC STATUS.2

0992: GOTO 19B
0993: XORLW 01

0994: BTFSC STATUS.2

0995: GOTO 1A0
0996: GOTO 1AS
0997: MOVLW 02

099B:
099C:
099D:
099E:
099F:
09A0:
09A1:
09A2:
09A3:
09A4:
09AS:
09A6:
09AT:
09A8:
09A9:
09AA:
09AB:
09AC:
09AD:
09AE:
09AF:
09B0:
09B1:
09B2:
09B3:
09B4:
09B5:
09B6:
09B7:
09B8:
09B9:

MOVLW 02
MOVWF 56
MOVLW 01
MOVWF 57
GOTO 1AS5
MOVLW 02
MOVWF 58
MOVLW 03
MOVWF 57
GOTO 1AS
BSF 54.0
MOVLW 0A
MOVWF 52
GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 1B4
XORLW 03
BTFSC STATUS.2
GOTO 1BS
XORLW 01
BTFSC STATUS.2
GOTO 1BE
GOTO 1C2
MOVLW 03
MOVWF 55
MOVLW 02
MOVWF 57
GOTO 1C2
MOVLW 03

0998:
0999:

MOVWF 55
MOVWF 57

099A: GOTO 1AS

09BA: MOVWF 56
09BB: MOVLW 01
09BC: MOVWF 57
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09BD

09BE:

09BF:
09C0:
09Cl:
09C2:
09C3:
09C4:
09Cs:
09Ceé:
09C7:
09C8:
09C9:

09CA:
09CB:
09CC:
09CD:
09CE:

09CF:
09D0:
09D1:
09D2:
09D3:
09D4:

: GOTO 1C2
MOVLW 03
MOVWF 58
MOVWF 57
GOTO 1C2

BSF 54.0
MOVLW 0A
MOVWF 52
GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 1DI
XORLW 03
BTFSC STATUS.2
GOTO 1D6
XORLW 01
BTFSC STATUS.2
GOTO 1DB
GOTO 1E0
MOVLW 04
MOVWF 55
MOVLW 02
MOVWF 57

09D5: GOTO 1EO

09D6:
09D7:
09D8:
09D9:
09DA
09DB
09DC
09DD

MOVLW 04
MOVWF 56
MOVLW 01
MOVWF 57
: GOTO 1EO
: MOVLW 04
: MOVWF 58
: MOVLW 03

09DE: MOVWF 57

09DF: GOTO 1EOQ

09EOQ:
09El:
09E2:
09E3:
09E4:
09ES5:
09E6:
09E7:
09ES:
09E9:

09EA:
09EB:
09EC:
09ED:
09EE:

09EF:
09F0:
09F1:
09F2:
09F3:
09F4:
09F5:
09Fé6:
09f‘ 7:
09F8:
09F9:

09FA:
09FB:
09FC:
09FD:
O9FE:

BSF 54.0
MOVLW 0A
MOVWF 52
GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 1EF
XORLW 03
BTFSC STATUS.2
GOTO 1F4
XORLW 01
BTFSC STATUS.2
GOTO IF9
GOTO 1FE
MOVLW 05
MOVWF 55
MOVLW 02
MOVWF 57
GOTO 1FE
MOVLW 05
MOVWEF 56
MOVLW 01
MOVWEF 57
GOTO IFE
MOVLW 05
MOVWF 58
MOVLW 03
MOVWF 57
GOTO IFE
BSF 54.0

09FF: MOVLW 0A

0A00: MOVWF 52

0AO1:
0A02:
0A03:
0A04:
0A05:
0A06:
0A07:
0A08:
0A09:

0AOA:
0AOB:
0A0C:
0AQD:
0AQE:

0AQF:
0A10:
0All:
0A12:
0A13:
0A14:
0A15:
0A16:
0A17:
0A18:
0A19:

O0AlA:
0A1B:
0A1C:
0A1D:
O0ALE:
OA1F:

0A20:
0A21:
0A22:

GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 20D
XORLW 03
BTFSC STATUS.2
GOTO 212
XORLW 01
BTFSC STATUS.2
GOTO 217
GOTO 21C
MOVLW 06
MOVWEF 55
MOVLW 02
MOVWF 57
GOTO 21C
MOVLW 06
MOVWEF 56
MOVLW 01
MOVWF 57
GOTO 21C
MOVLW 06
MOVWF 58
MOVLW 03
MOVWEF 57
GOTO 21C

BSF 54.0
MOVLW 0A
MOVWEF 52
GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2

0A23:
0A24:
0A25:
0A26:
0A27:
0A28:
0A29:

0A2A:
0A2B:
0A2C:
0A2D:
0A2E:
0A2F:

0A30:
0A31:
0A32:
0A33:
0A34:
0A35:
0A36:
0A37:
0A38:
0A39:

0A3A:
0A3B:
0A3C:
0A3D:
0A3E:
0A3F:

0A40:
0A41:
0A42:
0A43:

0A44:

GOTO 22B
XORLW 03
BTFSC STATUS.2
GOTO 230
XORLW 01
BTFSC STATUS.2
GOTO 235
GOTO 23A
MOVLW 07
MOVWEF 55
MOVLW 02
MOVWF 57
GOTO 23A
MOVLW 07
MOVWF 56
MOVLW 01
MOVWF 57
GOTO 23A
MOVLW 07
MOVWEF 58
MOVLW 03
MOVWEF 57
GOTO 23A

BSF 54.0
MOVLW 0A
MOVWEF 52
GOTO 30B
‘MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 249
XORLW 03
BTFSC STATUS.2
GOTO 24E
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0A45:
0A46:
0AA4T:
0A438:
0A49:

0A4A:
0A4B:
0A4C:
0A4D:
0A4E:

0AA4F:
0AS50:
0ASIL:
0AS52:
0AS53:
0A54:
0A5S:
0AS56:
0AST:
0AS58:
0A59:

0AS5A:
0A5B:
0ASC:
0ASD:
0ASE:

0ASF:
0A60:
0A61:
0A62:
0A63:
0A64:
0A65:
0AG66:

XORLW 01
BTFSC STATUS.2
GOTO 253
GOTO 258
MOVLW 08
MOVWF 55
MOVLW 02
MOVWF 57
GOTO 258 '
MOVLW 08
MOVWF 56
MOVLW 01
MOVWF 57
GOTO 258
MOVLW 08
MOVWF 58
MOVLW 03
MOVWF 57
GOTO 258

BSF 54.0
MOVLW 0A
MOVWE 52
GOTO 30B
MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 267
XORLW 03
BTFSC STATUS.2
GOTO 26C
XORLW 01
BTFSC STATUS.2
GOTO 271
GOTO 276

0A67:
0A68:
0A69:

0AGA:
0A6B:
0A6C:
0A6D:
0AGE:

OAGF:
0A70:
0A71:
0AT72:
0A73:
0A74:
0A75:
0A76:
0A77:
0A78:
0A79:

0A7A:
0A7B:
0AT7C:
0A7D:
0AT7E:

0ATF:
0A80:
0A81:
0A82:
0A83:

0A84:
0A85:
0A86:

MOVLW 09
MOVWEF 55
MOVLW 02
MOVWF 57
GOTO 276
MOVLW 09
MOVWEF 56
MOVLW 01
MOVWEF 57
GOTO 276
MOVLW 09
MOVWF 58
MOVLW 03
MOVWEF 57
GOTO 276
BSF 540
MOVLW 0A
MOVWF 52
GOTO 30B
BTESS 54.1
GOTO 280
MOVF 57,W
SUBLW 03
BTFSS STATUS.2
GOTO 296
BSF 54.1
MOVLW 01
MOVWF 57
MOVF
SetPointHumid, W
MOVWF 7765535
MOVLW 0A
MOVWF
@DIV88.P1

0A87:
0A8S:
0A89:
0A8A:
0A8B:
0A8C:

0AS8D:
0AS8E:
0AS8F:

0A90:
0A91:
0A92:
0A93:
0A94:
0A95:
0A96:
0A97:
0A98:
0A99:
0A9A:
0A9B:

0A9C:
0A9D:
0A9E:
0AOF:
0AAO:
0AAL:
0AA2:
0AA3:
0AA4:
0AAS:

BCF PCLATH.3
CALL @DIV88
BSF PCLATH.3
MOVF @78,W
MOVWF 55
MOVF
SetPointHumid, W
MOVWF 2765535
MOVLW 0A
MOVWF
@DIV88.P1
BCF PCLATH3
CALL @DIV88
BSF PCLATH.3
MOVF @77,W
MOVWEF 56
GOTO 2A2
MOVLW 03
MOVWF 57
MOVF spl,W
MOVWF 2765535
MOVLW 0A
MOVWF
@MULSBS8.P1
BCF PCLATH.3
CALL @MULS8
BSF PCLATH.3
MOVF 56,W
ADDWF @78,W
MOVWF 53
BSF 54.0
MOVLW 0A
MOVWF 52
GOTO 30B

0AAG6:
0AAT:
0AAS:
0AA9:

0AAA:
0AAB:
0AAC:
0AAD:
0AAE:

0AAF:
0ABO:
0AB1:
0AB2:
0AB3:
0AB4:
0ABS:
0AB6:
0AB7:
OABS:
0AB9:

0ABA:
0ABB:
0ABC:
0ABD:
OABE:
0ABF:

0ACO:
0ACI:
0AC2:
0AC3:
0AC4:
0ACS:
0AC6:
0ACT:

MOVF 57,W
XORLW 01
BTFSC STATUS.2
GOTO 2AE
XORLW 03
BTFSC STATUS.2
GOTO 2B2
GOTO 2B6
CLRF 55
MOVLW 02
MOVWF 57
GOTO 2B6
CLRF 56
MOVLW 01
MOVWEF 57
GOTO 2B6
BTFSC 54.3
GOTO 2BB
BSF 54.3
BCF PORTC3
GOTO 2BC
BCF 543
BSF 54.0
MOVLW 0A
MOVWF 52
GOTO 30B
BTFSS 54.1
GOTO 307
BCF 54.1
CLRF 57
MOVF spl,W
MOVWF 7765535
MOVLW 0A
MOVWEF
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0ACS:
0AC9:
0ACA:
0ACB:
0ACC:
0ACD:
0ACE:
0ACF:
0ADO:
0ADI:
0AD2:
0AD3:
0AD4:
0ADS:
0AD6:
0AD7:
0ADS:
0AD9:

0ADA:
0ADB:
0ADC:
0ADD:
0ADE:
0ADF:
0AEOQ:
OAEL:
0AE2:
0AE3:
0AE4:
OAES:
0AES®6:
0AET:

@MULS88.P1
BCF PCLATH.3
CALL @MULS8
BSF PCLATH.3
MOVF 56,W
ADDWF @78,W
MOVWE 53

BSF STATUS.6
CLRF EEADR
BCF STATUS.6
MOVF 53,W
BSF STATUS.6
MOVWF EEDATA
BSF STATUS.S
BCF EECON1.7
BSF EECONI.2
BCF STATUS.5
BCF STATUS.6
MOVF
INTCON,W
MOVWF @77
BCF INTCON.7
BSF STATUS.5
BSF STATUS.6
MOVLW 55 -
MOVWEF EECON2
MOVLW AA
MOVWF EECON2
BSF EECONI.1
BTFSC EECONI.1
GOTO 2E3

BCF EECONI.2
MOVF @77,W
BCF STATUS.5

0AE8: BCF STATUS.6
O0AE9: IORWF INTCON,F
0AEA: MOVLW 01
0OAEB: BSF STATUS.6
0AEC: MOVWF EEADR
OAED: BCF STATUS.6
OAEE: MOVF 58,W
OAEF: BSF STATUS.6
0AF0: MOVWEF EEDATA
OAFI: BSF STATUS.S
0AF2: BCF EECON1.7
O0AF3: BSF EECON1.2
O0AF4: BCF STATUS.S
0AF5: BCF STATUS.6
0AF6: MOVF
INTCON,W
0AF7: MOVWF @77
0AF8: BCF INTCON.7
0AF9: BSF STATUS.5
OAFA: BSF STATUS.6
OAFB: MOVLW 55
0AFC: MOVWF EECON2
0AFD: MOVLW AA
OAFE: MOVWF EECON2
OAFF: BSF EECONI.1
0B00: BTFSC EECONI.1
0BO1: GOTO 300
0B02: BCF EECONI1.2
0B03: MOVF @77,W
0B04: BCF STATUS.S
0B05: BCF STATUS.6
0B06: IORWF INTCON/F
0B07: BSF 54.0
0B08: MOVLW QA

0B09:

0BOA:
0BOB:
0BOC:
0BOD:

079A:

079B:

079C:
079D:
079E:
079F:
07A0:
07Al:
07A2:
07A3:
07A4:
07A5:
07A6:
07A7:
07A8:
07A9:

07AA:
07AB:
07AC:
07AD:

07AE:

07AF:

07B0:
07B1:
07B2:

MOVWF 52
GOTO 30B

BSF PCLATH.3
BCF PCLATHA4
GOTO 3E2
MOVF

SetPointHumid, W
SUBWF

percent RH,W
BTFSS STATUS.0
GOTO 7AA
BTFSS 54.3
BSF PORTC.3
BSF FlagOverSet
INCF TimeFan,F
MOVE  TimeFan,W
SUBLW B4
BTFSC STATUS.0
GOTO 7A9
BCF PORTC.2
MOVLW B4
MOVWF TimeFan
GOTO 7BE
BTFSS 54.2
GOTO 7B9
MOVF 58W
SUBWF

SetPointHumid, W
SUBWF

percent RH,W
BTFSC STATUS.2
GOTO 7B3
BTFSC STATUS.O0
GOTO 7B8

07B3: BCF PORTC.3
07B4: BCF FRelayOnOff
07B5: BSF PORTC.2
07B6: BCF FlagOverSet
07B7: CLRF TimeFan
07B8: GOTO 7BE
07B9: BCF PORTC.3
07BA: BCF FRelayOnOff
07BB: BSF PORTC.2
07BC: BCF FlagOverSet
07BD: CLRF TimeFan
07BE: BSF PCLATH.3
07BF: BCF PCLATH.4
07C0: GOTO 3D9

** int TIMERO

0074: CLRWDT

0075: INCF time_c,F
0076: INCF 5CJF

0077: BTFSC STATUS.2
0078: INCF sec+l,F
0079: MOVF sect+l,W
007A: SUBLW 01

007B: BTFSS STATUS.0
007C: GOTO 085
007D: BTFSS STATUS.2
007E: GOTO 083

007F: MOVF sec,W
0080: SUBLW F3

0081: BTFSS STATUS.0
0082: GOTO 085

0083: BSF PORTA.O0
0084: GOTO 086

0085: BCF PORTA.0
0086: BCF INTCON.2
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0087:
0088:
0089:

OBIE:

OBIF:
0B20:
0B21:

0B22:
0B23:
0B24:
0B25:
0B26:
0B27:
0B28:
0B29:

0B2A:
0B2B:
0B2C:
0B2D:

0B30:
0B31:
0B32:
0B33:
0B34:
0B35:
0B36:
0B37:
0B38:
0B39:

0B2E:
0B2F:
0B3A:
0B3B:

BCF PCLATH.3
BCF PCLATH.4
GOTO 01D
CLRF FSR
BCF STATUS.7
MOVLW IF
ANDWF
STATUS,F
BSF STATUS.S
BSF ADCONL.0
BSF ADCONL.1
BSF ADCONI1.2
BCF ADCONL.3
MOVLW 40
MOVWF SPBRG
MOVLW 26
MOVWF TXSTA
MOVLW 90
BCF STATUS.S
MOVWF RCSTA
BSF STATUS.S
BCF OPTION.7
BSF ADCONL.0
BSF ADCONI.1
BSF ADCONI.2
BCF ADCONL.3
BCF STATUS.S
BCF ADCONO.0
BSF STATUS.5
BCF TRISE.4
MOVLW FF
MOVWF @TRIS_C
BCF STATUS.5

BCF SSPCON.5

0B3C:
0B3D:

0B3E:

0B3F:
0B40:
0B41:
0B42:

0B43:
0B44:
0B45:
0B46:
0B47:

0B48:
0B49:

0B4A:
0B4B:
0B4C:
0B4D:
0B4E:

OB4F:
0B50:
0BS1:
0B52:
0B53:
0B54:
0BSS:
0B56:
0B57:
0B58:
0B59:

OB5A:

BCF @TRIS_C.5
MOVF

@TRIS_C,W
BSF STATUS.5
MOVWF TRISC
BCF STATUS.S
BSF @TRIS_C.4
MOVF

@TRIS_C,W
BSF STATUS.S
MOVWEF TRISC
BCF STATUS.5
BCF @TRIS C.3
MOVF

@TRIS C,W
BSF STATUS.S
MOVWF TRISC
MOVLW 00
BCF STATUS.S
MOVWF SSPCON
BSF STATUS.S
MOVWF SSPSTAT
MOVF OPTION,W
ANDLW C0
IORLW 02
MOVWF OPTION
BCF STATUSS
CLRF TICON
MOVLW 00
MOVWF @78
MOVWF T2CON
MOVLW 00
BSF STATUS.S
MOVWF PR2

OB5B:
0BsC:
0OB5D:
OBSE:
OBSF:
0B60:
0B61:
0B62:
0B63:
0B64:
0B6S:
0B66:
0B67:
0B68:
0B69:
0B6A:
0B6B:
0B6C:
0B6D:
0B6E:
0B6F:
0B70:
O0B71:
0B72:
0B73:
0B74:
0B75:
0B76:
0B77:
0B78:
0B79:
0B7A:
OB7B:

BCF STATUS.S
BSF INTCON.S
MOVLW C0
IORWF INTCON,F
MOVLW 00
BSF STATUS.S
MOVWF TRISA
MOVLW 01
MOVWF TRISB
MOVLW 00
MOVWF TRISC
BCF STATUS.S
MOVWF @TRIS_C
MOVLW 70
BSF STATUS.5
MOVWF TRISD
BCF TRISE.O
BCF TRISE.1
BCF TRISE2
MOVLW 01
BCF STATUS.S
MOVWF PORTB
CLRF PORTC
MOVLW 70
MOVWF PORTD
MOVLW 02
MOVWF @@5F
MOVLW FA
BSF STATUS.S
MOVWF 2765535
BCF PCLATH.3
BCF STATUS.S
CALL
@delay_msl

0B7C
0B7D

OB7E:
OB7F:

0B80:
0B8!I:
0B82:
0B83:
0B84:
0B85:
0B86:
0B87:

0B88:
0B89:

0BSA
0B8B
0B&C
0B8&D
OB8E

OBSF:
0B90:
0B9I:
0B92:
0B93:
0B94:
0B9s:
0B96:
0B97:
0B98:
0B99:
0B9A:

0B9B

0B9C

: BSF PCLATH.3
: DECFSZ @@5F F
GOTO 376
BCF PCLATH.3
CALL s_softreset
BSF PCLATH.3
MOVLW 1[4
BSF STATUS.5
MOVWF 2765535
BCF PCLATH.3
BCF STATUS.S
CALL @delay _msl
BSF PCLATH.3
MOVLW 01
: BSF STATUS.S.
: MOVWF value
: BCF PCLATH.3
: BCF STATUS.S
: CALL s_write_reg
BSF PCLATH.3
MOVLW 64
BSF STATUS.S
MOVWF 2765535
BCF PCLATH.3
BCF STATUS.S
CALL @delay_msl
BSF PCLATH.3
BCF PCLATH.3
GOTO led_init
BSF PCLATH.3
BCF PCLATH.3
: GOTO
begin_show_logo

: BSF PCLATH.3
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OB9D: CLRF time c

0BBB: BSF PORTC.2 0BDA: GOTO 3E0
OBYE: CLRF sectl OBBC: BCF OBDB: MOVLW 03
0BIF: CLRF sec FRelayOnOff 0BDC: MOVWEF sec+l
0BAO: CLRF KeyIN OBBD: MOVF time c,W 0BDD: MOVLW E8
0BAl: BCF FlagKey OBBE: SUBLW 13 OBDE: MOVWF sec

0BA2: CLRF 0BBF: BTFSC STATUS.0 OBDF: GOTO ShowSet

TimeDelayKey 0BC0: GOTO 3BD 0BEQ: GOTO ScanKey -

0BA3: BCF FlagSet 0BC1: CLRF time ¢ OBEl: GOTO KeyValue

0BA4: BSF STATUS.6 0BC2: BTFSC 54.1 0BE2: GOTO 3BD
O0BAS5: CLRF EEADR 0BC3: GOTO 3DB OBE3: SLEEP
0BA6: BSF STATUS.S 0BC4: MOVF sect+l,W
0BA7: BCF EECONI.7 0BC5: SUBLW 02
OBA8: BSF EECONI.O 0BCé6: BTFSC STATUS.O0
OBA9: BCF STATUS.5 0BC7: GOTO 3DA
OBAA: MOVF 0BC8: XORLW FF
EEDATA,W 0BC9: BTFSS STATUS.2
OBAB: BCF STATUS.6 0BCA: GOTO 3CF
0BAC: MOVWF 0BCB: MOVF sec,W
SetPointHumid 0BCC: SUBLW E8
0BAD: MOVLW 01 0BCD: BTFSC STATUS.0
OBAE: BSF STATUS.6 OBCE: GOTO 3DA
0BAF: MOVWF EEADR OBCF: CLRF sectl
0BBO: BSF STATUS.5 0BDO: CLRF sec
0BBl: BCF EECONI1.7 0BD1: BCF PCLATH.3
0BB2: BSF EECONI.0 0BD2: GOTO
0BB3: BCF STATUS.5S find humi_temp
0BB4: MOVF 0BD3: BSF PCLATH.3
EEDATA,W 0BD4: BCF PCLATH.3
0BB5: BCF STATUS.6 0BDS: GOTO
0BB6: MOVWF OffSet convert_show
0BB7: CLRF StepSet 0BD6: BSF PCLATH.3
0BB8: BCF FlagOverSet 0BD7: BCF PCLATH.3
0BB9: CLRF TimeFan 0BD8: GOTO CheckPoint
0BBA: BCF PORTC.3 0BD9: BSF PCLATH.3
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SHT1x / SHT7x
Humidity & Temperature Sensor

Evaluation Kit
Available

_ Relative humidity and temperature sensors
_ Dew point
__Fully calibrated, digital output
_ Excellent long-tem stability
_No external components required
_ Ultra low power consumption
_ Surface mountable or 4-pin fully interchangeable
_ Small size
Automatic power down

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 humidiy
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 intemal 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 an request.

Applications

_HVAC _ Test & Measurement
_ Automotive _ Data Logging

_ Consumer Goods _ Automation

_ Weather Stations _ White Goods

_ Humidifiers _ Medical

_ Dehumidifiers

Ordering Information

Pk Humidity | Temperature
Number | 3cUracy accuracy | Package
[%RH] [°C]
SHT11 35 |+05@ 25°c |SMD (LCC)
SHT15 120 |+0.4@540°c | SMD (LCC)
SHT71 35 |#0.5@ 25°C |4-pin single-in-ine
SH75 | 120 [104g 5407 [4pinsngieinine

Block Diagram
Calitration l <] sck
Memary
<P oatA
Digital 2-
3 wire
3 %D Intetace
-4 % 2
CRC
b A generator
| —] ono
| == vou

WHW Sensinen.com

Sensinen, Eggouhlst. 14, 8052 Zurich, Swizerland, Tel +41 1306 40 00, Fax: +41 130640 0 251
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1 Sensor Performance Specifications

Parameter [ Conditions [Min; Typ.| Max: | Units
Humidity : '
Resolution @ 0.5 |0.03{ 0.03 | %RH
8 1124 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 1/e (63%) 4 S
slowly moving air
Hysteresis +1 %RH
Long term stability]  typical < %RHfyr
Temperature | '
Resolution # 0.04{0.01} 001 | °C
0.07{0.02{0.02 | °F
12 | 14| 14 bit
Repeatability +0.1 °C
+0.2 B
Accuracy see figure 1
Range 40 1238} °C
-40 2548 °F
Response Time e (63%) | & 30 ]

Table1  Sensor Performance Specifications

2 Interface Specifications

Vidd
GND  ——
DATA ,Elg SHT1x
1
SCK — ,@ j (slave)
Vdd 2.4 - 5.5¢

Figure 2 Typxcal application circuit

2.1 Power Pins

The SHTxx requires a voltage supply between 24 and 5.5 V.
After powerup the device needs 11ms fo reach its “sleep”
state. No commands should be sent-before that time.

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

22 Serial Interface (Bidirectional 2-wire)

The serial interface of the SHTxx is optimized for sensor
readout and power consumption and is not compatible with
[2C interfaces, see FAQ for details.

Relative Humidity absolute accuracy
GRH T 7 o e e p

0

I [ l I I r | ' [ l ] l ! B I |
APC 20°C c
<L°F 3Z'F 194‘F 78°F 248°F

Dewpomt accuracy @25°C {typical) .

#5°C ]
+4°C .- |
L3 T ol W d
£2°C -
£1°C -}
£0°C

0 10 20 30 40 50 00 70 80 90 1il)0
Figure 1 Rel. Humidity, Temperature and Dewpaint accuracies

2.2.1  Serial clock input (SCK)

The SCK is used fo synchranize the communication between
a microcontroller and the SHTxx. Since the interface
consists of fully stalic logic there is no minimum. SCK
frequency.

2.2.2 Serial data (DATA)

The DATA fristate 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 cantention 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 I/O circufts of micracontrollers.
See Table 5 for detailed IO characteristics.

# Each SHTxx is tesled to be fully within RH accuracy specifications at 25 °C (77 °F) and 48 °C (118.4 °F)
“The default fution of 14bit (t ture) and 12bit (humidity) can be reduced to 12 and 8 bit through the status register.

?
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2.2.3 Sending acommand

To initiate a transmission, a “Transmission Start® sequence
has to be’issued. It consists of a lowering of the DATA fine
while SCK is high, followed by a‘low pulse on SCK and
raising DATA again-while SCK is-sfill high.

x
DATA \ /

o STTNT T\

Figure'3 *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.

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 signial the completion of a measurement,.the SHTxx pulls
down the data line. Thie controller must wait for this.*data
ready’ signal before starting to toggle SCK again.

Tr?nsmissicn&gn . Acoress=000 |

DATA

SCK

Measurement is Enishod whon tae

__SHTwx pulls down the DATAine
DATA \

J—\J—\

Command="00101"

Two bytes' of measuremient data and one byte: of CRC
checksum will then be transmitted. The uC must
acknowledge each byle by pulling the DATA line. fow. Al
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 controfler may
terminate the communication after the measurement data
LSB by keeping ack high.

The device automatically returns 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 15% -of the time
{e.g. max. 3 measurements / second for 12bit accuracy).
2.2.5 Conhection reset sequence

If communication with the device is lost the following signal

oy " P sequence will reset its serial inferface:

g‘e"s“emd ggggx 3 Whils leaving DATA high, toggle SCK 9.or more.times. This

— must be followed by a ‘Transmission Start® sequence
Measure Temperature 00011 preceding the next command. This sequence resets the
Weastire Hum'dw gotet interface only. The status register preserves its content.
Read Status Register 00111 )
Write Status Register 00110 \ 5
Reserved ofoix-1ifox|  DATA (\\/
Soft reset, resets the interface, clears the | 11110 TransmissioniStart
status register to default values -~
wait minimum 11 ms before next command SCK f4\ /2\ /3\/4-8\ /o\

Figure 4 Connection reset sequence

226 CRC-8 Checksum calculation

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

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

Bold = SHTxx confrols DATAline
| ‘ & Plzin = iC cortrals DATA lire

Measurement
~55ms for 12 bit
~11ms {or 8 bit
Skip ackaowiadgs to ed 17 35tnission’
i oo CRC 5 wseel)

12 bit humidity data

> oA\

(’m

CRC-8 Chacksum H walt for rext mezsurement
DATA / .
= 7 5 ral 3 2 f Skip acknowledge fo
end transmission
seck I\JS YUYV VIVVYVYV IS\ . _

(X5 ] 58

Figure§ Examplé RH measurement sequence for value "0000'1001 * 0011'0001"= 2353 =75.79 %RH (without temperature compensation)

v sensirion.com v2.01 March 2003
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wait for data ready

Frtmi

0 | 1""?‘3: :

ATTTTTTT
0,0y

ack

T T1

| frefeim | |3

Bl
ack

ack
_
|

w
s

Command

Figure6 Overview of Measurement Sequence (TS = Transmission Starf)

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”

LUl 5
1 1[0[H=x
ﬂ"l"ff’l"l ! I étﬂ Req | | | é
—

Command

Figure7 Status Register Write

after switching on the heater, proper functionality of both

sensors can be verified.

« In high (>35 %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 rélative humidity than with no

heating.

2.4 Electrical Characteristics'™
VDD=5V, Temperature = 25 °C unless otherwise noted

Parameter Conditians.  |Min. |Typ. [Max. Units
Holo]ololol1]1 1|-é'.2J Slakb TT |§':l I(;H«:Hu{né Power supply DC 24 5 |55 W
LI d Rpg } 1] 19 | Supply curent imeasting 550 UA
Command average 20 {287 A
Figure 8  Status Register Read sleep’ 103 [ 1 jus
. — Low level oufput voltage 0 20% {vdd
%lﬂi :’e::'sw"- ggfz"" High level output voitage 75% 100% Vdd
- Low level input voltage 1 Negative going| 0 20% vdd
O R | SrdolBataryCouvolage dotecion) [ X |1 defatvauS | Ihighlovel input voltage|Posilve going | 80% [ [100% vdd
1" for Ved < 247 updated aer a Input current an pads 1 A
Output peak cument on 4 imA
5 resorved 0 Tristated (off) 10 {my
4 reserved 0 s
For Tasting only. o notusa 0 Table4  SHTxx DC Characteristics
RAW | Heater 0 :off oo - 5
T TR | vo retoad from OTP T reload Parameter Conditions Rin | Typ.{Max. {Unit
0 |{RW ['1'= BbRH/ 12bit Temperature resotution | 0 § 12bitRH Fsc. |SCK frequency (VDD >45V 10 MKz
'0" = 12bit RH/ 14bit Temperature resolution 14bit Temp. VDD <45V 1 MKz
Table 3  Status Register Bits Tas; |DATAfalitime  |Oulput load 5 pF 35110 | 20 |ns
Output foad 100 pF | 30 | 40 | 200 |ns
2:3.1  Measurement resclution Tc.c_|SCKhiflow time 100 s
The default measurement resolution of 14bit (temperature) (v |DATAvald lime 250 Ins
. ™ . i Tou  |{DATA sct up time 100 ns
and 12bit (humidity) can be reduced to 12 and 8bit. This'is e SATA b IRET]
especially useful in high speed or exireme low power T:;T; SCK ﬁs:,fa];?;e 70 :2

applications.

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

2.3.3 Heater

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

By comparing femperature and humidity values before and

7 Parameters are periodically samplad and not 100% testad
% With one measurement of 8 bit accuracy without OTP reload per second
@ With ene meastrement of 12bit accuracy per second

Table§

SCK

SHTxx IfO Signals Characteristics

DATA

Figure 9  Timing Diagram

waww sensirion.com
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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 formulat:

RHgpear = C1 +07 ¢ SOgyy +C3 ¢ SOgy”

SOru ct T (=]
12 bit 4 0.0405 -28* 108
8 hit 4 0.648 -7.27 10+

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%

H 2
2

v ]
. t 7
' '
[-11773 [NV SIS IS PR RS TUTE PN
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'
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i
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0% 0

§

1000 1500 2000 2500
SOgru sensor readout (12bit)
Figure 10 Conversion from SOr to relative humidity

3.1.1  Compensation of RH/Temperature dependency

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

RHyy,e = (Toc - 25)e(1y +1, #SOgy) +RHjpear

SOry 4 t
12 bit 0.01 0.00008
8 bit 0.01 0.00128

Table7  Temperature compensation coefficients

This equals ~0.12%RH/°C @ 50 %RH

¢ Where SOnu is the sensor output for relative humidiy

3.2 Temperature

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

Temperature = d; +d, SOy

VOB [ e | aen 867 [rei [ &P
5| 4000 | 2000 Tépit | 001 | 0018
W | 3975 | 3950 120it | 004 | 0072

3.5V] -39.66 | -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.

wyav.sensirion.com
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4  Applications Information
4.1 Operating.and Storage Conditions

T i 5% B ".\;’\_‘ia,(_irr{i}iﬁ?operating
conditions

" Hodmat operating
: conditiods |

P e s TR qeg)

| U ] I i 1 1
20 0 20 40 60 80 100 120
‘Figure 11 Recommended operaling condiions

Conditions outside the recommended range may temporarily
offset the RH signal up 1o +3 %RH. After return to normal
conditions it will slowly return fowards calbration state by
itself. See 4.3 *“Reconditioning Procedure” to accelerate this
pracess. Prolonged exposure to extreme conditions may
accelerate ageing.

4.2 Exposure to. Chemicals

Vapors may interfere with the polymer layers used for
capacitive hurnidity 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 pollutanis may cause permanent damage fo
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°ry at < 5 %RH for 24h (baking} followed by
20-30 °C goeor) at> 74 %RH for 48h (re-hydration)

4.4 Qualifications

Extensive tests were performed in various environments.
Please contact SENSIRION for additianal information.

Environment _ “|Norm ) _ |Results®
Temperature JESD22-A104-B -40 °C|Within

Cycles { 125°C, 1000cy Specifications
HAST JESD22-A110-B Revegsible shift
Pressure Cooker  [2.3bar 125°C 85%RH |by +2 %RH
1Salt Atmosphere  [DIN-50021ss Within Spec.
Condensing Air - Within Spec.

Freezing cycles -20 1 +80°C, 100cy Reversible shift
fully submerged  {30min dwell ime by +2 %RH

Various Automotive|DIN 723005 Within
Chemicals Specifications
Cigarette smoke  |Equivalent to 1Syears |Within

in a mid-size car Specifications

Tableg  Qualification tests {excerpl)

45 ESD (Electrostatic Discharge)

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

Latch-up immunity is provided at a force cument of +100 mA
with Tems = 80 °C according to JEDEC 17.

See application note "ESD, Latchup and EMC" for more
information.

4.6 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 i should be mounted far away and below the
heat source and the housing must remain welt 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 14 )

4.7 Materials Used for Sealing / Mounting

Many materials absorb humiidity 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,
underfill), and Silicone are recommended.

48 Membranes

A membrane can be used to prevent dirt from entering the
housing and fo protect the sensor. It will also reduce peak
concentrations of chemical vapars. For optimal response
times air volume behind the membrane must be kept to a
minimum.

4.9 Light

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

4,10 Wiring Considerations and Signal Integrity

Carrying the SCK and DATA signal parallel and in close
proximity {e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may bé rescived
by routing VOD and/or 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.

M 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
§.1 SHT1x (surface mountable)

Pin | Name Comment

GND Ground

DATA Serial data, bidirectional

SCK Serial clock, input

5.1.3  Mounting Examples

NI N

VDD Supply 24-55V

Table 10 SHT1x Fin Dessripfion

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 dewvice 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 standard IC tubes by 80 units per
tube or in 12mm tape. Reels are individually labelled with
barcode and human readable labels.

o 5E e Tere St

Al
e Tasior ¥ Companeats i T
ot ip B~ TN ol W

Figure 12 ' Tape confiquration and.urit crentatien

Top View Side View

115 1.9 1.44
hood Faon moa;’i

NC Remaining pins must be left unconnected |

Figure 14 SHT 1x PGB Mounting example

5.1.4 Soldering Information

Standard reflow 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 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.

Recommended PCB Footprint

sensof opening H
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e ‘ ) 4 77
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i i @ : :
b 3 ~e — b3 = T,
: Sl |2 i 7 o 7/
E I O 1 I R -
= Vo 7
e :
s & I -
S
) actual size 18 ) 34801370 | 18
_ 007 o7
483 (0.13} 7.08 (0.27€)
Figure 15 SHT 1x drawing and footprinl dimensions in mm (nch)
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5.2 SHT7x {4-pin single-in-line). 4.9

0:12)
2.2
009
<TE
O-e'
4" DATA” | Serfal dafa bidirectional

Table 11 SHT7x Pin Description

52.1 Package fype! /

The device is supplied in a single-ining pin type package. e Wl L

The sensor housing consists of a Liquid Crystal Polymer’ Cis |

{LCP) cap-with epoxy glob top on a-standard 0.6 mm FR4 ~E i 06

subslrate. The device is Cd and Hg free. NS T 1 0:024)

The sensor head is connected to the pins by a small bridge B

to minimize heat conduction and response times. The-gold [ r--o--, —

plated back side of the sensor head is connected to the GND <= 1

pin. oS 1

A 100nF capacitor is mounted on'the back side between

VOD-and GND. —

All pins are gold plated to avoid carrasion. They can be

soldered or mate with most 1.27 mm (0.057) sackets b

e.g. Preci-dip / Mill-Max 851-83-004-20-001 or similar ol &

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

The production date is printed onto the cap in white numbers

in the-form wwy. e.g. "351° = week 35, 2001. ;

. = ~ el o

522 Delivery Conditions 0.46 1.27 0.2

The SHT7x are shipped in 32 mm tape. These reeled parts 0,018} 5,08 (0.05) o) ng

in-standard option are shipped with 500 unis per 13 inch 4 02) A 008"

diameler reel. Reels are individually labelled with barcode  Figure 17 SHT7x dimensions in mmi @inch)

and human readable fabels.

< .
e I
gg'::rft!::im Componasts e

Figure 16 Tape configuration and unit orientation

523 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 24h to allow the polymer to rehydrate.

Please consult the application note *Soldering procedure” for

more information.

+'Qthér packaging oplions may be avaifable on réquest,

Wy sensirion.com v2.01 March 2003 89.
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6 Revision history

Date- . Version. | Page(s) | Changes-
February 2002 Preliminary | 1-9 First public release
June 2002 Preliminary Added SHT7x infomation
March 2003 Finalv20 [1-9 Maijor remake, added application information etc.
Various small modifications
V2.01 18. Typos, Graph labeling

The latest version of this document and all application notes can be found at:

www.sensirian.com/en/download/humiditysensor/SHT11.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.

Shoud 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, affiietes and distributors harmiess against ali daims,
costs, damages and expenses, and reasonable altorney fees
arising out of, directly or.indirectly, any claim of personal 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 fo
electrostalic discharge (ESD}. To prevent ESD-induced damage
and/or: degradation, take normal ESD precautions when handing
fhis product.
See application nole °"ESD, Lalchup and EMC" for more
information.

7.3 Warranty

SENSIRION AG makes no warranly, representation or guarantee
regerding the suitability of its product for any parficular purpose,
nor does SENSIRION AG assume any liabilily arising out of the
gpplication or use of any product or circuit and specifically
dsdaims any and- all fability, including without limitation
consequential or incidental damages. “Typical® parameters can
and do vary in different applications. Al operating parameters,
includng “Typical” must be vdidaled for each customer
applications by customer's lechnical experts.

SENSIRION AG reserves the right, without further nofice, fo
change the product specificalions- andlor information in this
document and lo improve reliabllity, functions and design:

Copyright® 2001-2003, SENSIRION AG.
Al righls reserved.

Headquarters and Sales Office

SENSIRION AG Phone: +41(0)1 3064000
Eggbithistr. 14 Fax:- +41(0)1 3064030
P.O. Box e-mail: info@sensirion.com
CH-8052 Zirich http:/Awww. sensirion.com/
Switzerfand

Sensirion humidity sensors are available from:

find your focal representative at:
AW sensirion.comireps

www sensirion.com
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