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ABTRACT
This Thesis presents an improvement and developmentt of Incubation Control
System.The applicattion of microcontroller MCS-51 as the multiprocessor each incubator. The
designed system composes of two units,namely,central processor unit and subcontroller unit.They
arc connected together by RS-485 ncttwork that can extend the ability to maximum reach up to 32
terminals.
The subcontroller unit has to read data from central processor unit to command electrical

cquipment in the incubator and send data to central processor unit when it required.
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285 | 56| 50| 5c|58 |54 [59] 58
oa[ 57 | 56 | 55 |54 |53 | 52 | 51| 50
29| aF |4 [ap | ac|4n | aa| 49] 48
47 [ 45 | a5 (a4 |43 | 92 [ a1] 0
27 o |3 |30 |3c|3|3|3]3s
26|37 36 |35 |33 ||
25| or |2 |20 |2c] 28| 2a{29] 28
24| 27|26 |25 |24 |23 |22 |21 |20
23 [ {1 [0 [ic . |1af19].
22 (17 [ |15 [1a [13 {21 |0
21 [ oF | o [oo [oc [os [oa o3 [os
L—20 |07 os|o05]04f03[ 02000

Bit-addressable locations
~n
@

15 Bank 3

17 Bank 2

10

4 Bank 1

07 Defaultregister

00 bank for R0-R?
RAM

510 2.4 uaaamitoanuiideyanioly

[l a ' 1o ] 3 ' £ o a '
A7Uf 3 150071 Scratch Pad Area 920gNRILMUIAIA 30H 9 7TFH Fuifunimmioy

o < < dww ]
anuitoyanelueunlszmandldamsoldldlaoase wennntideeunsaldniov
g

a

¥
° a o v v
anusweyausuiidmiumanudeyauuy Stack 1dde

Tudnwesmitsanuiveyaniolunled1aday - Direet N8 10RLINTDNITUND

\ ¢ & g 1 o ) =3 o o [ P
SFR °Ii~‘ll'lJHIT’J'LIfTTH'i‘ULﬂ‘U'H%’i’Jﬂ']‘H‘Nﬂﬂﬁ'VH\ﬂuﬂ'lUﬂlu"Uﬂﬁ 8051 mtmﬂﬂugﬂ‘n 2.5



] a qy = o [ 9 u‘: Yy Y o ] :&
Tuauveausnatozivua 128 Tuauslunislgauniule ldmwizanmuegsaaag

¥ ’
1w 3 [

' Vv ¥
PBlugit 25wt mndldhsdumiuenmienniifusz Iddoyaiimanlild  Taoud

° ' a Y oo dy
azf MUz inINAall ,
< 4 I aa o w a ¢
ACC 11U Accumulator Fudusveneesdmsumsdssulananeasiamansioy
a a Jd v oa
a09n TaodlFansodnassldlugdunvvesludniessautald
Y am S e wiig st el A do g
B . S meesAmudmsuldiudmdalumsgamiens wennndidalnilu
aa L) v 3 o g vy
Famesdmsunuindeya 14
S aa Jd o
pSW : 111531003 Program Status Word ¥3ottWanaziaaaanIueniviauyes

o o é a Iy 2
8051 ﬁ']‘ﬂﬁﬂﬂﬁﬂi?ﬂﬁﬂﬂ“ﬁﬂ%8@ﬁﬂ1851ﬂﬁ$£ﬂﬂﬂ1uﬂ18ﬁaﬂ

8 Bytes
F8 FF
Fo B F7
E8 EF
EQ ACC E7
e DF
po| Psw D7
cg | T2coN™ | TomoD'** | RcaP2L™? | RCAP2HT! | TL2! THZ? CF
co , (67
BB | P BF
BO P3 B7
A8 1" AF
AD P2 A7
gg | Scon? SBUF 9F
30 P1 a7
gg | TconN' | TmoD"’ TLO LA TH1 8F
80 PO SP DPL DPH PCON' | g7
T Bit Addressable
Notes: 1.SFRs converting mode or control bits
2. AT89C52 only

51 2.5 name310az1BuAYDA Special Function Register

3 e Fiet A o ¥ 0w g
sp ¢ WhiSSmeesdmsunitsanuiveyamelud M uMIIAULUY Stack
d aa o a Vil a a 1 Yo [ dy
DPTR : WuSimaesvuia 16 Ua Taomiaily 8 auuuaz 8 a1 Tvdmsuy
Sumilaveanitsanuirdeyanisuennsedmiumseiumaadeyavesnitsnnui

Talsunsy



8051

h

7]

@
@

v a

AUU

3 aa d o @ L4
PO s USROS M SUNWDIA 0 UDI 8051
g ax 7 o @ o
P1 : Lﬂm%ﬁmmmmuwmm 1 483 8051
g aa d o @ 4
P2 : LﬂUi%ﬁmaiﬁ1W§U‘Wﬂiﬂ 2 Y93 8051
Q. aa d o @ o
P3 : Lﬂﬂi‘ﬂmﬂ’ﬂiﬂ1ﬁi‘u1’miﬂ 39243 8051
QY Aa Jd o @ o o w o w a &Y I'd
1P : L‘ﬂuiilﬂm%)‘iﬁlﬂi‘Uﬂ'Wi‘uﬂa1ﬂ‘ljﬂ’31liﬁ"lﬂiy"ll’é]ﬂﬂ1iﬂum®'55W‘ﬂ"UEN 8051
I A d o V) @ A kY a Y 4
IE ; L‘ﬂu'i’ﬂﬁmﬂiﬁ]‘ﬂ5‘Uﬂ”muﬂﬂ’liﬂjﬁ'i@vllli‘lJf‘ﬂiﬂuw}i]‘ﬁW‘Vl‘lJt’N 8051

g aa J o @ < :
TMOD : (Hus3aimesdm3uAIUAUMIINYBY Timer/Counter ¥4 8051
o aa o o o o
TCON : Lﬂuiﬁ]ﬁmﬂiﬂ]ﬁiﬂﬂ’]ﬂﬂuﬂﬁ‘l{ﬂﬂu‘u’ﬂ\‘l Timer/Counter U8 8051

< ad ) [ o
T2CON: Lﬂuﬁﬁma§ﬁmsummnmsmammm Timer/Counter 2 Y93 8052

THO : WhisimeesdmSufudeoyaves Timer/Counter 0 8a1Y
TLO ¢ HustmeesdmSunudeyaues Timer/Counter 0 8Tna1
THI  : ihiSSmaes dmSwAvuYoyauea Timer/Counter 1 8TAUY
L1 ¢ ihiSamesdmSuiAudeyaues Timer/Counter 1 8Tina19
TH2 : fuSmeesdmiunudeyaves Timer/Counter 2 80AUUYDI 8052
TL2 : ihiSSamesdmTuinudeyaves Timer/Counter 2 3TAA19YDI 8052

RCAP2H : (iU Capture Register U89 Timer/Counter 2 8UAVUYDI 8052

g aa o [ o
SCON : iluSiamesdmsunrugumsSudsdoyauuuensuves 8051

]
=1

g aa d o @ g @ @ 1
SBUF : uSiamesdmsununindeyadn laninnissudadoyauuveynsuves
g aa o o [ o Y = 1Y Yo w
PCON : 1huSimaesdmsunIugumsiiauues 8051 dumuanunislgfialv

Il aa 4 dy ~ [ a v a 9 o ] 9 a
Tuduvessadmes SFR ummsnm:maaﬂuizﬂum”lﬂiﬂamsmmmsmam

Y
auaas A luasiaae i



10

Byte - Bit address
address

Fo{F7|Fe|F5 [ FA [ F3[F2 [F1]|Fo|B

EO|E7[E6|E5| E4 | E3 | E2 | E1 | EO | ACC

Do | |bs[ b4 [D3[D2 ]| - | Do|PSw

Be|- [ -] -[eBc|BB[BA]BI[BB]|IP

Bo|B7|B6 [Bs| B4 | B3| B2 [ B1 | BO | P3

AB[AF] - | - TAC|AB] AA] A3] A8 | IE

AD[AZ [ A AS] A4 TAI ] A2 [ A1 AD | P2

39 not bit addressable SBUF
98 (9F [9E [9D ] 9C [ 9B [ 9A | 99 | 98 | SCON

90197 |96 [95] 94 [ 93 | 92 [ 91| 90| P

8D not bit addressable TH1
8C not bit addressable THO
8B not bit addressable TLI1
8A not bit addressable TLO
83 not bit addressable TMOL
88 |8F [BE [BD | 8C [ 8B | BA | B3 | B8 | TCON
87 not bit addressable PCON
83 not bit addressable DPH
82 not bit addressable DPL
81 not bit addressable sp

8087 [e6 [B5 | 84 [ 83| 82 [ B1 |80 | PO

i ° 1 a v a ! 4
310 2.6 uarasdumMIaMs 9199952 AVTAYRIT VaIRDS SFR

2.3 TIMER

@ a ' (= @ a et @ a < a

A1 Timer ®19W93 1 14910 9 Juludandiwasiindeisosdu Taoil Clock iuduna
dmsuerayanosnmvnidtwaetisazdssganisdis 2 Ansannsdenalvaslai

11 2.7 d1ld Clock 1 1) TunGiaeliusn awdues Clock ioonvineIdwaT N

eaN

1 LY

J dy a o @ =
AMIAIY 2 uaziayatazaenundlvasdNass uazdyanunoenuInzgnITAI 2

¥
[VRY) Y

a 1 ' @ a n 4
n aadu sinaUnasdesy n Stages sxmsdyanauimld 2" drldio1ane Stage ganw

oL D

i g . A LY s A v g
Y94 Timer 111 Overflow Flip-Flop 130 Flag tozaz IMioanaeenuuliomsiuilu Overflow
i dutludniunuy 16 dn @vdUwasidesy 16 §) 2993921fUauA 0000H B9 FFFFH
diova1WasUnlavuan FEFFH i 0000H 92 1%1n Overflow onun

2 G h a ' g o é
worsangal 2.7(n) 1y 3 bit Timer TaoWAWanlugagdngig Q ey D 4019

~ (e~ a & \ @ {1
Gondutumalgnaaoin  Divideby-two  Mode  Taoanudvesdyaiai ldnin
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(% =

Waraodudaziesiinsmisaesmndaanauinmigin @oduldem 111 30 Q, = 1,

Q, = 1,Q,= 1) uazilaounduuuilu 000 9311 Flag eonu dawaaslugui 2.7(v)

@ A

T Mcs - 51 ziidniunategnioludn dufhuwes sos1 e 8031 vzdi 2 @1 fie

: g 'Y g s a A A P VI ; aa g a
Timer 0 (a2 Timer 1 uaaUuL035 8052 = TINUDANIIIAIAD Timer 2 SITADI A 9 MNE
Y o ghT Yo a & 3 1 Aaa o o Y 2 Y
foafumsld Timer uansldfansnen 2.2 Feezmuniisimmosuedraunsadinidoya

Y
v a v s [~ v @ =1
seauinldals wennNied Timer awnslHilud1iy (Counter) ldadndly Iasms

Tusunsulusieames TMOD

Timer Flip Flop (3)

"Flag”
Flip Flop

D @ D Q D @ D @

> G —C> & —CP az—ﬂ

:

Clock —(C[>

LSB MSB "Flag™

Flag

Flag is Set on 7-to-0
Timer Overflow

()

Y A 7 [~]
Uil 2.7 S3emmoin 14ty Timer
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o S s AW13091989
TN DT HUIN AN - THoe
AL UIUA

TCON Control 88H Yes
TMOD Mode - 89H No
TLO Timer 0 Low-byte 8AH No
TL1 Timer 1 Low-byte &BH No
THO Timer O High-byte 8CH No
THI1 Timer 1 High-byte 8DH No
T2CON* Timer 2 Control C8H Yes
RCAP2L* Timer 2 Low-byte Capture CAH No
RCAP2H* Timer 2 High-byte Capture CBH No
TL2* Timer 2 Low-byte CCH No
TH2* Timer 2 High-byte CDH No

« 1105 8032 /8052

A aa sag Y d 2
A1519N 2.2 SaanasN 195y Timer

2.3.1 Timer Mode Register (TMOD)

#133mans TMOD WuSiamesnuny Timer szutiseonidlu 2 ngu nquaz 4 n
Tao 4 Sauuesdunsniunu Timer 1 474 4 Sad1aozdumsnanay Timer 0 ANV
usnziinglumsedi 2.3 Fai s mnositiuddennsiieiieel¥ii Time/Counter Ham
TuTnuale uaziilu Timer v30 Counter S3aumas TCON luamisnsy T sunsudn i luséu

=Y é L% :’l o o 1 Q’
1014 (Not Bit-Addressable) #3m3199minaz Tlsunsudn lasudorludwmnvasuduues

Tsunsu

I 5o Timer ANUHY
Gate bit 81Tin 1993921910 1510 INTI

7 GATE 1 )
1 High
Lﬂ‘u‘l‘jmﬁ'ﬂﬂ Counter / Timer

A C/T 1 1 = 51‘13515‘]1,! Counter
0= ‘1‘]35)@1‘1 Timer

5 MI ] Mode bit I (1319 5-3)




4 MO 1 Mode bit 0 (gM15149 5-3)

3 GATE 0 1 Gate Y03 Timer 0

2 C/T 0 1iaden Counter / Timer Y04 Timer 0

1 Ml 0 Timer 0 M1 bit

0 MO 0 Timer 0 MO bit

15197 2.3 3301905 TMOD (Timer Mode)
M1 MO Mode ANVHUY

0 0 0 191334 Timer 11V 13-bit (8048 Mode)

0 1 1 1415801 Timer 111V 16-bit

1 0 2 6l‘]afll‘ilj‘t‘! Timer U1 8-bit Auto-reload Mode
Split Timer Mode : {t89 Timer 0 pomily

1 1 3 Timer 8 UAA0IA2A TLO LAz THO laulails
Timer 1

a €. '
M35199 2.4 M35 14 Timer IMuAA1 9

2.3.2 Timer Control Register (TCON)

aa 4 3 aa s a 2
I9an03 TCON 1HuTImnosNeNaaIMzLagAIANTA Timer 0 Az Timer 1 39 10

~ A o Y 2 Y
INNITNN 2.5 5ﬂﬁlﬂﬂiuﬁnﬂiﬂL"U']ﬂQ‘U'EJHﬂSSﬂ

Y

Vil 14

10 i AWHUIUR ANUHUY

, dauranuaninis loros Iaiveos Timer 1
TCON.7 TF1 8FH

Y Set IﬂU Hardware t12% Clear TﬂU Software

1anUANNIIA-1)A Timer 1 Set itz Clear
TCON.6 TRI 8EH

Iﬂﬂ Software

s o s !

TCON.5 TFO 8DH unanuanInNig l?)l’)f)iIWa’J"UE)\‘I Timer 0
TCON.4 TRO 8CH Innuaunsla-ila Timer 0

DA anuaaInIsoumMos SWHaIn INT1 9
TCON.3 [IE1 SBH Sct TﬂU Hardware Haga13139 Clear Vlﬁ'ﬁ”w

Software




Tafonriavesdaadumes sHnoy
TCON.2 ITI SAH MBFININWUBN INTI 117190 Set 1Az
Clear 1AA2U Software
a a w g
TCON.1 1EO 89H TauvanuanIn1sdumesswiain INTO
Dadenriavesdyanadumnessnnnoy
TCON.0 1TO 88H i
MBISNNNIWUDN INTO

4 1 a 4
MINN 2.5 LAAIANUNINAAZ TAVDITIAADS TCON (Timer Control)

TLx THx &
Timer Clock ————= (5 bits) | (8 bits) »  TFx
(n) Mode 0 Overflow
Flag
Timer Clock ————={ TL% THx # TFx
(&) Made 1 Overflow
Flag
Timer Clock ————— =1 TLx = TFx
2 Overflow
Reload
Flag
THx
(P) Mode 2

Timer Clack

IR

Timer Clock
Overflow
Flag
112 Fose » THO TF1
Overflow
() Mode 3 Flag

JUn 2.8 m3vhaves Timer TuTnuagaigy
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2.3.3 Timer Mode And Overflow Flag
4 a ' J <] @
i$1014 Timer 0 1182 Timer 1 v2foald53ma0sy TLx uaz THx T x azitludiven
L} QJ d. A
334 Timer 0 150 Timer 1 M3 1% Timer eusaldaldvnarsInua dwaaslugdh 5.2 @9
' o vy A 4
seusaan Imuamsiaula Taensldsunsulusamaes TMOD
13-Bit Timer Mode (Mode 0)
o dy < a @ &
msmaululnua o feeidluns 1% Timer nuv 13 Oa danaaslugy 2.8(n) Fevzld s
] Y )
Tna1eves TLx Tagliaule 3 Safitnae waz 8 Oa wes THx M3niululvuail o daves
@ < a 1 2 @ ' ! v
TLx W 'lawilu «17 niiavzas Clock 1 gnld nilsgnl? THx Wuseuasileutly «1” yn
a = (VS a a 42’
in uazasunauiilu “0” ziia Overflow Flag (NAUY
16-Bit Timer Mode (Mode 1)
o dy A [ o 1 g = a 2
s luTvuatazmidounumsiemlulvua o uadly Timer BUY 16 A ¥4
0 b4 [ 9y ' v
M3 URLA 0000H,0001H,0002H 111508  tazazifa Overflow Y1 Walimsi/aousin
< [ ~ 2 g 1 dy a d? a
FFFFH 111 0000H A931 2.8(v) Fuilumsisn Overflow Flag wazaitlazinayuluda TFx
A A 1 =
Y933 9e1ADS TCON Feemnsoomaz@ouninlysunsy
Y v
3191 Timer fiAvostingaga (MSB) AvA1la 7 o9 THx daudafiga (LSB) A
a a I~{ § Ao a [V qg: '
Tn 0 v94 TLx 19 LSB 911U Toggles ialidannadunadiu gnnisaie 2 ANiuazwy
in MSB 92 Toggles A20AIANUAUDIAYYIUBUNANITAIY 65,536 (2'°) UaZA Timer 3 Vel
fdy 1 a [ 3 o o
WesH (TLx/THx) swisoeuazidoulaalonis Isunsy duiuausaildyszgnald
Y 9y
aulamudnans
8-Bit Auto — Reload Mode (Mode 2)
o a = ' & 5 ) i (4
msmaululvue 2 5oAdneE19MTHIN 8-bit Auto — reload Mode 191 Timer lua
o o = a y Promma a a [~
1 (TLx) 14 Timer uuv 8 Ua i luaduia Overflows n3omansilaouniasain FFH i
= 1 &g 4 =3 o 4 diiia
00H vziims Tnaaaidu 13 Tuludge (T Ty B3luludd (TLx) Feziilusisuduues
@ 3’ 1 a < ~ o dy o
msuasadell duuldahatupunaamsalsunsuld msiaululnuadivasd
317 2.8(n)
Split Timer Mode (Mode 3)
t4
o A W@ 2 ' o @ 5 [~ @ @
msmauluTvua 3 9 @ Timer 1 92 ld%199m @2 Timer 0 azuomilu 2 @2 A0z 8
iin A0 TL.0 Az THO 1l Timer A Overflows vziimamaiia TFO wag TF1 dauaaslugai

2.8(9)



Ed
o ' ' a 3

msmaluTnue 3 6 Timer 1 2 lignldauudsiamnsaadagli Timer 1
o A Y ' [ s =) a &Y Jd a dy a
B luTnuaould uamsiamaos Timer 1 9z lulimssumesswiinavu msizda TF1
anl#lumsfuves THO Tumsvhauvealnua 3 ldudy 5101900918 IR Timer il

0 ¥

Tnua 3 $11%1515 Timer TS THO 1agTLO TuTimer 0 Tnua 3 wazl)sunsu Timer 1
T luTnuadu q
2.3.4  Clocking Source

a ' ' & P2y & a3
Tusu 2.8 1'18ua a1 Timer Clock 119107 1a%90151% Timer Hawsald’ld 2

QU

< v @

d el L é
AotluAI UM (Timer) wazituaniy (Counter) "Nﬂ"ﬂﬂiﬂIﬂﬁ!LﬂiﬂJ"lg]}IﬂUﬂﬁWﬁ

=b.

Y
N1
A A a A Jd
n3oswaa C/ TIusaaIn0s TMOD
Mslnduddunal (Timer)
Y a [~f a I~ A Y . o
é1a € / Tlu T™MOD Huaedn “0” azidumsidonly Timer 111 Clock 119113993
a A Qs ) 1 J 1
Oscillator ¥ &adaygIaiAn192191119A 9 Machine Cycle n30819na12 183191 1w THx
0 ¥ 4 ]
wae TLx winuindumesasniousazaseldnaumiy 112 veswnnudvesdyain
wiimAlFuudn dwaadluzi 2.9 61 Mcs — 51 lddyanunin 12 MHz Mstuazl

ANUDNIND 1 MHz

Crystal

On-chip
Ostillator

5

\ Timer
1

Clock
—®
Tor T

Pin 0=Up(Interval Tirning)
1=Down(Event Counting)

Ui 2.9 anudvesFyIMNENINIGIT Timer

msiniuaniy (Counter)
Y Aa HindeT Y 7 ° 9 A 2 =]
11a C /T 1y 17 @7 Timer 92111 Clock NW%WﬂﬂWUHﬂﬂIﬂUnl‘mﬂ P3.4 39 TO SRR
A d9) ' 1N J Lo y A A o N Y [ s
Input Clock 1WA Timer 0 taz 191 P3.5 w30 T1 11l Input Clock 1WA Timer | ﬂﬂgl]‘l’l 2.9

A ' by Y @ 10 B = @ Y ow = ARl q W g
H3e0ueen 01 Iiives lsdyaranaziulvaenua 1o uaz T1 Tumslailu Counter



9 QUi

duinnemyAna1d HavooMINMAIANTE

17

@ sy ~ = I~ o q ¥ @ = e d?

dyaainunimsnaswnlasnn <1t <07 agvi sty TLx Iauwuadu 1 moly
E4

MCS - 51 H32A32990UNBUNA TO uaz T1 Turranauna 2 409 State 5 (S5P2) aIMuNTAT

[ 1 a 2 2 P a a a <]

1y “1” o1 1uBANTL Machine Cycle MiWld 2 Y09 State 5 (S5P2) apdIndunaasuilu <0

° 9 1 3 Ay e (] Y1 o 2 v Y .
vz 1A U Timer WA 1 4900 2viu 1831015170 1 n5992Aealdinan 2 Machine Cycles

E4
[ Y

a { : ° S @ a a
AN geganz 19 Timer sharuilu Counter 11114 vxfinnnnfiga 500 kHz &1 MCS —
51 MuNaNUATYYIVUIANT 12 MHz
2.3.5 M35, HYA HATMIAIVAN Timer
= [ . T 4 < ' Y
lughn 2.8 suaRIGNHULYDI Timer Registers H9zMUUs2nOUAIY TLx Hag
A a a o A o v W a = Y i
THx uazkioina Overflow zAA©IAWANTA TFx dwmsudyaiauiwnnezdlulu Time
' @ P 1 ' K ya’ @ % F4
9211910 2 dauduaaslugli 29 aelisznandeiusivzaruguliisn | vgadd Timer 18
] aa A Y i Y a A o a g
61415 IT5uMaENYAAD Timers T1W130AU7L IaNTe TRx TuSTmees TCON Tavdnduda
a o Fo A = & [ L gl Y dy v
TRx 91ATIHAINAITVUYNT 1A F9aziifums 1 Timer lisiuuay TRx Hvzisa ldanga

Ards v3oms Isunsy W1san3in 2.10

Tirmer Clock ————= Timer Register

g

O=Up(Timer Stoped)
1=Down(Timer Started)

1 2.10 msl4danauny TRx

v a S| ' =t v a A
arde TRx aztludrunansndinsdeyaluszauiia’ld (Bit Addressable)lu 59a-

b4
v A

91935 TCON t19z 19 TIMER 0 5uiauazi@ousida lanail

SETB TRO

A3

fzngananuioumaaldaai
CLR TRO

@ d

TunmsweuTdsunsumeeauauua ansolddudnyal TRO Tuf1de SETB TRO

o

[ v - - I~ o '
0019 NS 1A AN LA AAIIY TRO 11 Bit Address §1101119 8CH

o1 82
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aq Aa a do r's
35A20AN Timer 011150770 N 14010 GATE Tu TMOD 1agu18una3 s wna N
won INTx 81 INTO tHuasdn “0” uaz 1sunsuld Timer 0 19 lulnua 2 1o TLO/THO =

Y

' Fd
0000H, GATE = 1 uag TRO = 1 1o INTO #1ilunedn “17 @2 Timer 92 “Gate On” uazazli
AyaauIwnINNuA 1 MHz 100 INTO auilu “0” @ Timer * Gate Off * doyanmui 1dazd
anunhevesdygmuirini 1 Us dudrlylu TLo/THO
a [ a o . 2 o £ g s ‘
JU% 2.11 sziussuunauyselved Timer 1 Woinamlulvua 1 iy 16-bit Timer
Taold53ames TL1 / THI uaz Overflow Flag TF1 lujdezimiudemsaiuguunasinie

Clock MITUINNU UazMIrigaNaI

8051
12 MHz é B L ~ R *
T 0SC. \\ \\r
1 1
T (16 Bits)
(P35)
0=Up 0=Up
1=Down 1=Down
M
TR1
Gate )
iNTI |
(P3.3)

i v
U 2.11 52UUNIMUAYD Timer |

2.3.6 Initializing And Accessing Timer Register
¥ ; a ) A A o ; ) A
M3 lgau Timer !STLILlﬁﬂ%ﬂﬂdiﬂiuﬂillL‘Wme@ﬂiﬁllﬂﬂﬁVlNTu‘UﬂQ Timer NOULND
A q9 ] Yy 2 o ° ! e ; ) ' .
suldaunldsunsulv BUNNIU, HPANINIY, 91U LA 1AauInY Flag Bits ®I1UAT Timer
o w \ ° (4 '
Registers muday iveri1 laszgnamis damae 'l
i = A (dlill S ° 1 @ [} ' 9 Y
I'MOD fo ﬁ%ﬁ&ﬂ@i%ﬂ@ﬂiﬂilmﬁu lﬂU!"UﬂIWNﬂﬂﬁ'Vﬂﬂuﬂﬂu AIDYNLBY ﬂ”lclﬁ
s o - Al v W a a ~ ity Y o dy
Fimer 1 1114 16-bits Timer (1Hua ) HUAUUIUUIWDIUUBN MsneURF IAaati

MOV TMOD, #00010000B



wait ldnnddashaunie wadia M1 = 0 uag Mo - 1 Fuflumaideninua 1 uag W
C /=0 uaz GATE = 0 Fudunslddyananimanmolunioldiilu Timer uazdd Timer
Fasdalivham drdaniugu TR1 §al 18n

311 Timer fiuauTao1353enaes TL1 / TH1 uazvzianiln Overflow Flag Hi839a
wmosi/denan FEFFH iy 0000l Taeliunarly 100 ps w3el# TL1 / THI vudyayo
w14 100 gn farfuEuAnYes TLI / THI a2 lii3uf 0000H v Aeauil FEFFH audau

A A Y o = = o Y o a
100 gn w3e FFOCH sieliiu 11 FFFFH uazilaowitlu 0000H lddayaanunitni 100 gn

b,

wof dusaeumdaldaedl
MOV TL1 . #9CH
MOV THI , # OFFH

v
@ A

Y q Y . 2 o 39 Ya
a1 Timer 3u1UA N TiRAIVANAN
SETB TR1
v
-5 _ ] U 1 é S
1a1iuiin Overflow Flag dzdsponuinainmwiuly 100 1S Fusicninsadiou
< a ' ' ' g
TsunsudluTdsunsuaugy 100 s 18 Tasasasaaudn TF1 Mgnisanie i 1 lbanIW
v
ugiae el
CLR TRI
CLR TFI
M3ITuUY Reading a Timer “On the Fly”
2t ¢ 1 f 4 Q
mslFaunuuydsegnduneuesdesoum1ain Timer Register 1HBI0INAD Timer
= d Yo a a
Register 1v11A 2 lud dmnludduda Overflow sznadnludge dmmndouTisunsuld
' ' do_ Yy 2 @i ) dyy a Y a v 4 do_a
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(DI UBAUTN) | TUNNT(%RH) | (D3R UFQIFUT) (%RH)
I | 06/03/46 16.22 U. 36.5 44 36.5 45
2| 06/03/4621.23 U. 38 59 37.5 62
3| 07/03/46 10.32 U 36.5 53 36.2 56
4 | 07/03/46 15.10 W. 37 60 375 63
5 | 08/03/46 11.06 . 36.5 62 36.8 65
6 | 08/03/4619.36 . 36.5 55 36.7 55
7 | 09/03/46 12.34 U, 36.5 60 372 61
8 | 09/03/4619.22 . 37 60 37.1 60
9 | 10/03/46 13.02 W. 36.5 59 37 61
10 | 10/03/46 20.30 U. 375 60 37.7 61
11| 11/03/46:11.20 W. 37.5 60 37.7 60
12| 11/03/46 20.41 U. 37 60 37.7 62
13| 12/03/4610.12 . 37.5 60 7 63
14 | 13/03/46 14.00 U. 37 59 37.7 61
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Tsunsumugumaiauvesyadizinananan

PORTAI EQU 0F800H
PORTBI EQU OF80IH
PORTCI EQU 0F802H
PORCTLI EQU 0F803H
PORTA2 EQU OFCOO0H
PORTB2 EQU OFCOIH
PORTC2 EQU 0FCO2H
PORCTL2 EQU OFCO3H
MULTIPLEX BIT P3.2
|_ODATA BIT Pl.4
SCLK BIT P15
RST BIT P1.6
DATA_IN EQU 020H
SEC_DATA EQU 021H
MIN_DATA EQU 022H
HOUR_DATA EQU 023H
DAY _DATA EQU 024H
DATE_DATA EQU 025H
MONTH_DATA EQU 026H
YEAR_DATA QU 027H
SEC_RD EQU 028H
MIN_RD EQU 029H
HOUR_RD EQU 02AH
DATE_RD EQU 02BH
DAY_RD EQU 02CH
MONTH_RD EQU 02DH
YEAR_RD EQU 02EH
DATA_OUT EQU 02FH
DATA EQU 030H
ENTER_SCAN EQU 031H
SLAV_ADDR EQU 032H
ALARM_TIME EQU 033H
LCD_ADDR EQU 034H
LCD DATA EQU 035H
DEC HEX IN EQU 036H
DEC HEX OUT EQU 037H
HEX DEC IN EQU 038H
HEX DEC ouT EQU 039H
ASCIH_DATA IN EQU 03AH
ASCII DATA OUT EQU 03BH
LOW ADDR DATA EQU O40H
HIGH ADDR DATA EQU O041H
LOW SEC DATA EQU 042H
HIGH SEC DATA EQUI 04311
LOW MIN DATA EQU 044411
HIGH MIN DATA EQU O45H

LOW HOUR DATA EQU 0401



HIGH_HOUR DATA

LOW DATE DATA

HIGH DATE DATA
LOW_MONTH DATA

HIGH_MONTH_DATA

LOW_YEAR DATA

HIGH_YEAR DATA

ADDR_DATA
AD_LCD
ALARM_SHOW
ROl
DATA_SHOW
SIP_NOI

TEMP
TEMP_SHOW
TEMP_JUD
TEMP_ALARM
FUNC_ADDR
SET_ADDR
TIMER_SHOW
DATA_TIMER
ID_SHOW
TIMER_DATAI
TIMER_DECI
TIMER_DATA2
TIMER_DEC2
TIMER_CHI
TIMER_CH2
LM DATEI
LM_DATE2
COM_DATEI
COM_DATE2
ST_DATE
ST_DATEO

ST TURN

ST TEMP

ST TEMPI

ST TEMP2

ST TEMP JUDI
ST TEMP JUD2
ST TEMP JUD
TEST

TEMP DATA
TEMP DATA IN
FEMP JUD IN

T TEMP

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
QU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

047H
048H

049H

04AH
04BH
04CH
04DH

051H

055H
056H
057H
058H
059H
05AH
05BH
05CH
05DH
05EH
0SFH
060H
061H
062H
063H
064H
065H
066H
067H
068H
069H
06AH
06BH
06CH
06DH
06EH
06111
07511
076H
077H
078H
079H
07AH
07131

07¢H



RECV:

SEND:

OUT:

PO N R R UTE S EERTA L% % % 40k ok ok koo ook ok ko

ORG
AIMP
ORG
MOV
IBC
AIMP
CLR
MOV
CLR
MOV
AIJMP
MOV
MOV
MOVX
SETB
CLR
CLR
MOV
MOV
JNB
CLR
CLR
MOV
RETI

0000H
INITIAL

0023H
DATA_IN,#00H
REN.RECV
SEND
MULTIPLEX
ASBUF

RI

DATA_IN.A
out

DPTR #PORTA |
A.DATA OUT
@DPTR,A
MULTIPLEX

TI

ES
A.DATA_OUT
SBUF.A

TILS

TI

MULTIPLEX
DATA_OUT #00H

HARARAKR AR AR ROROR KK ROK [N] [T A L %% %ok ok ok ok ko ook okdok ok ok

INITIAL:

MOV DPTR.#PORCTLI

MOV A.#80H

MOVX @DPTR A

MOV DPTR#PORTAI

MOV DPTR,#PORCTL2

MOV A #88H

MOVX @DPTR.A

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

DATA.#00H

LM DATE1.#00H

LM _DATE2 #00H
COM_DATEI.#00H
COM_DATE2.#00H
TIMER _DATA1.#00H
IIMER DATA2.#0011
ST DATE.#00H

ST TURNLAOOH

ST DATEO.#00H
ALARM SHOW /00H
TEMP SHOW. /001
TEMP JUDAHO0H

ST TEMP,#001 |

STOTEMP L H00H



SRR R ORI KRN 1)1 Gy % %R Rk R R R R K

MENU_SLAVE: MOV SLAV_ADDR #06H
MOV LCD_ADDR.#00H
CALL SET_ADDR _LCD
MOV DPTR.#M_SLAVE
CALL WRLINE_LCD
MOV LCD_ADDR #10H

CALL SET_ADDR_LCD

MOV DPTR #FUNCI |
CALL WRLINE_LCD
FUNCTIONI1: MOV AID_SHOW
CINE AH#OOH,BACK_MAIN
AIMP FUNC_NO_SET]I
BACK_MAIN: CALL SLAVE_ID
CALL SCAN
CINE R3477H,ESC_FUNI  :Slave Function
BOUNDA408: CALL SCAN
CINE R3,#0FFH,BOUND408
MOV ASLAV_ADDR

% §
SRR R KRR KRRk Gt T ep# k4 ok dk Rk Rk K K

SET_TIMER: CINE A#06H,SET_HUMID ;Set Tum
CALL CLR_LINE3
CALL CLR_LINE4
CALL TIM_COMP
AJMP MENU_SLAVE

AR AN AR RRK K Gt A [y % Kok Rk R KRR KR KR KK

SET_HUMID: CINE A#03H,SET_TEMP :Set Alarm
CALL CLR_LINE3
CALL CLR_LINE4
CALL ALARM DATE
IMP MENU_SLAVE

SRRAA AR AR KRGt 7] % HH R R AR R R R KK

SET_TEMP: CINE A#02H,SET_ALM :Set Humid
JMPp FUNCTIONT11

HRRR R OR R RROROK KK R KK G Temp*##ksrrrsetrtiesonties

SET ALM: CINE AH#OIHSET ST Set Temp
CALL TEMP COMP
ImMP MENU SLAVE

BRI LEL LR L EL LN Temp**tarstarsnnerassaries

SET _ST: CINE AJO4H.DATA _LOCK:Set Status
CALL LCD CLR
CALL STATUS DISP
CALL LCD CLR
INIP MENU SLAVE

***“*"‘“‘l);““ L“ckk.l0#4#»*“0“0‘»0064*0
DATA LOCK: CINE AMOSHEUNCTIONT] Data Locker
CALL READ LOCKER

INTP MENU SEAVE



WRITE_RAM:

SEND_AGAIN:

CON_SEND:

SEND_END:MOV

DINZ R7ERASER RAM

MOV LCD ADDR #10H
CALL SET_ADDR_LCD
MOV DPTR #FUNCOI
CALL WRLINE_LCD
MOV R7.4100

MOV DPTR #0000H
MOV A H09H

MOVX @DPTR,A

INC DPTR
CALL DELAY_10MS
DINZ R7.WRITE_RAM
MOV LCD _ADDR.#10H
CALL SET ADDR_LCD
MOV DPTR #FUNC02

CALL WRLINE_LCD
MOV A.ID_SHOW

MOV DEC_HEX_IN.A
CALL DEC_HEX

MOV A.DEC_HEX_OUT
CALL SEND_DATA
CALL DELAY_100MS
MOV DPTR,#0000H
MOVX A @DPTR

MOV DEC_HEX_IN.A
CALL DEC_HEX

MOV. A.DEC_HEX OUT
CINE A.#00H,CON_SEND
AIMP SEND_END

CALL SEND_DATA

CALL DELAY 100MS
INC DPTR
AIMP SEND AGAIN

LCD ADDR#10H
CALL SET_ADDR_LCD
MOV DPTR#FUNCO03

CALL WRLINE_LCD

CALL DELAY IS
RET
SEND DATA: CLR [
CLR Il
MOV SBUFA
JNB TLS
CLR T
RIEI
et nr st ) ISPLAY NTA TUS S #osansasstsrasans
STATUS DISP MON AUD SHOW



MOV
CALL
MOV
CALL
MOV
SWAP
MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
ANL
MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
SWAP
MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
ANL
MOV
MOV
CALL
MOV
CALL
MOV
CALL
SETB
CLR
SETB

SETH

LCD_ADDR #4EH
SET_ADDR_LCD
LCD_DATA.ASCII_DATA_OUT
WRCHAR _LCD

AST TURN

A

HIGH ADDR_DATA.A
ASCII_DATA_IN.HIGH ADDR_DATA
ASCII

LCD_ADDR #4DH

SET_ADDR_LCD

LCD_DATA,ASCII_ DATA_OUT
WRCHAR_LCD

LCD ADDR #10H

SET_ADDR_LCD

DPTR #ST_TEMP_SHOW
WRLINE_LCD

A.ST_TEMP

A HOFH

HIGH ADDR DATA.A
ASCII_DATA_IN,HIGH_ADDR_DATA
ASCII

LCD_ADDR.#16H

SET ADDR_LCD
LCD_DATA,ASCII_DATA_OUT
WRCHAR_LCD

A.ST TEMP

A

HIGH_ADDR_DATA,A
ASCII_DATA_IN,HIGH_ADDR _DATA
ASCII

LCD_ADDR#15H

SET ADDR_LCD
LCD_DATA.ASCI_DATA_OUT
WRCHAR_LCD

A.ST TEMP_JUD

A HOFH

HIGH ADDR DATA.A

ASCIE DATA INJHGH ADDR DATA
ASCH

LCD ADDR.#18H

SET ADDR_LCD

LCD DATA,ASCI DATA OUT
WRCHAR LCD

MULTIPLEN

BN

SM2

TR
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TEMP DISPLAY:

TEMP_JUDOS:

TEMP_DISPLAYO0:

CALL
RET

MOV
B
MOV
AIMP
MOV
MOV
MOV
DIV
MOV
CALL
MOV
MOV
ANL
MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV

SWAP

MOV

MOV

CALL

MOV
CALL

MOV

CALL

MOV
ANL
MOV
MOV
CALL
MOV
CALL
MOV
CALL
RET

LCD_CLR

ATEMP DATA IN
ACC.0.TEMP_JUDOS
TEMP_JUD_IN.#00

TEMP_DISPLAY0

TEMP_JUD_IN.#05

ATEMP DATA IN

BA02H

AB

HEX DEC_IN.A

HEX DEC
TEMP_DATA_IN,HEX DEC OUT
ATEMP_DATA_IN

A HOFH

HIGH_ADDR_DATA.A
ASCII_DATA_IN.HIGH_ADDR_DATA
ASCII

LCD_ADDR #1CH

SET_ADDR_LCD
LCD_DATA,ASCI_DATA OUT
WRCHAR_LCD

ATEMP_DATA_IN

A

HIGH_ADDR_DATA.A
ASCII_DATA_IN.HIGH _ADDR_DATA
ASClI

LCD_ADDR #1BH

SET_ADDR_LCD

LCD DATA.ASCIl_DATA_OUT
WRCHAR LCD

A.TEMP_JUD_IN
A HOFH

HIGH_ADDR_DATA.A

ASCI_DATA INHIGH ADDR_DATA
ASCH

1.CD ADDR.#IEH

SET ADDR LCD

LCD DATAASCH DATA OUT

WRCHAR LCD

R OR AR RG] A\ ] R R Rk R Rk Rk k

SLAVE 1D:

MOV
ANI
MOV

MOV

ALID SHOW
AN
HIGH ADDR DATAA

ASCIE DATA INJHIGH ADDR DATA



CALL DATE VALUE
RET

JHRAHRRRORAOR QT AT AR MK KK K oKk ok koK ok Rk K KRR

ALM DATE: MOV LCD ADDR #00H

CALL SET_ADDR_LCD

MOV DPTR #S_ALARM

CALL WRLINE_LCD

CALL SLAVE_ID

MOV LCD_ADDR#ICH

CALL SET_ADDR_LCD

MOV LCD_DATA #0FEH

CALL WRCHAR_LCD
HIGH_ADDR_NO3: CALL SCAN

CINE R3,#0FFH,HIGH_ADDR_YES3

MOV LCD_ADDR #1CH

CALL SET_ADDR_LCD

CALL LCD_BLINK

IMP HIGH_ADDR_NO3
HIGH_ADDR_YES3: CALL SCAN

CINE R3#7EH,ADDR_NO_CANCEL3

CALL LCD CLR

IMP NO_SET_ADDR3
ADDR_NO CANCEL3: CALL KEY

CLR @

MOV AH09

SUBB ADATA

JC HIGH_ADDR_NO3

MOV HIGH_ADDR_DATA DATA

MoV ASCII_DATA_IN.HIGH_ADDR_DATA

CALL ASCII

MOV LCD_ADDR #1CH

CALL SET_ADDR_LCD

MOV LCD_DATA.ASCII_ DATA_OUT

CALL WRCHAR_LCD

MOV LCD_ADDR #1DH

CALL SET ADDR LCD

MOV LCD_DATA #OFEH

CALL WRCHAR L.CD
LOW_ADDR_NO3: CALL SCAN

CINE R3#0FFH,LOW ADDR YES3

MOV LCD ADDRAIDH

CALL SET ADDR LCD

CALL LCD BLINK

IMP LOW ADDR NO3
LOW ADDR YES3: CALL KEY

CLR ¢

MOV A0

sSuUBB ADATA



INB TLS

CLR i

CALL DELAY _10MS
TEMP3: RET

PRAKRRAAROORR ) AT\ A LU %% %50k ok ook ook ok ok ok

DATE VALUE: MOV AID_SHOW
DATEI: CINE AHOIH.DATE2
MOV DEC_HEX_IN.ALARM_SHOW
CALL DEC_HEX
MOV LM_DATEI,DEC_HEX OUT
CALL TIME_READ
MOV COM_DATEI.DATE_RD
AIMP - DATE3
DATE2: CINE AH02H,DATE3
MOV DEC_HEX_IN.ALARM_SHOW
CALL DEC_HEX
MoV LM_DATE2,DEC_HEX_OUT
CALL TIME_READ
MOV COM_DATE2,DATE_RD
DATE3: RET

kR ok R TIN ER COMPARA TOR ¥ %Kk ok ok ok oxk

TIME_COM: MOV ATIMER_DATAI
CINE A#00H,TIME_COM_CONI
AIMP TIME_COM2
TIME_COM_CONI: CALL TIME_READ
MOV AMIN_RD
CINE ATIMER _CHI.TIME_COMI1
AIMP TIME_COM2
TIME_COM I 1: MOV TIMER_CHLMIN_RD
DEC TIMER_DECI
MOV ATIMER_DEC]
CINE A #00H,TIME_COM?2
MOV DEC HEX IN.TIMER DATA1
CALL DEC_HEX
MOV TIMER DEC1.DEC HEX OUT
SETB MULTIPLEX
CLR ES
SETB SM2
SETB TBY
CLR REN
MOV DATA OUT #0111
MOV ADATA OU
MOV SBUF.A
INB TLS
CLR Tl
CALL DELAY 100MS
SETH MULTIPLEN

CLR ES



DATE COM:

DATEl AGIAN:

DATE _COMI:

DATE_COMI 1:

DATE COM2:

DATE2 AGIAN:

DATE COM22:

MOV
CINE
JMp
CALL
MOV
CINE
Mp
MOV
DEC
MOV
CINE
SETB
CLR
SETB
SETB
CLR
MOV
MOV
MOV
JNB
CLR
CALL
SETB
CLR
SETB
CLR
CLR
MOV
MOV
MOV
JNB
CLR
CALL
MOV
CINE
IMP
CALL
MOV
CINE
Mp
MOV
DEC
MOV
CINE
SETB
CLR
SETB

SETB

ALM DATEI
AHOOH.DATE] AGIAN
DATE_COM2
TIME_READ
ADATE_RD
ACOM_DATEI.DATE COMI1
DATE_COM?2
COM_DATEI A
LM_DATEI

ALM _DATE!
A#00H,DATE_COM?2
MULTIPLEX

ES

SM2

TBS

REN

DATA_OUT#01H
ADATA OUT

SBUF.A

TIS

TI

DELAY_100MS
MULTIPLEX

ES

DATA_OUT#I1H
A.DATA_OUT

SBUF.A

TIS

TI

DELAY 10MS

AIM DATE2

AOH.DATE2 AGIAN
DATE_COM3

TIME_READ

A.DATE RD

A.COM DATE2.DATE COM22
DATE COM3

COM DATE2A

.M DATE2

ALM DATE2

AOOH.DATE COM3
MULTIPLEN

IS

SM2

[WER]
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SER_INT:

MOV
MOV
MOV
SETB
SETB
CLR

SETB
CLR

SETB
RET

SCON,#0D8H
TMOD #20H
THI1,#0FDH
TRI

EA

RI

ES
MULTIPLEX

REN

SRR INE - SET D JSPRH Rk ko ok ok ok 4ok ko

TIME_SET_DISP:

NO_SET_TIME:

MOV
CALL
MOV
CALL
CLR
CALL
INC
CALL
CALL
CALL
RET

LCD ADDR #14H
SET_ADDR_LCD
DPTR #TIME_SHOW
WRLINE_LCD

[

SET_HOUR

NO SET_TIME
SET_MIN

SET_SEC
CLR_LINE3

SRRKKAK KR KKK D ATE SET DISPH*#kksokskok ook ook ok kk o ok K

DATE_SET DISP:

NO_DATE:

MOV
CALL
MOV
CALL
CLR
CALL
INC
CALL
CALL
CALL
RET

LCD_ADDR #14H
SET_ADDR_LCD
DPTR #DATE_SHOW
WRLINE_LCD

G

SET_DATE
NO_DATE

SET_ MONTH
SET_YEAR
CLR_LINE3

IRRRRORK KRR QT ADDRESS* ok ok o ok ook oo ok

SET ID:

HIGH ADDR NO:

MOV
CALL
MOV
CALI
MOV
CALL
MOV
CALL
CALL
CINE
MOV

CALL

LCD ADDR#I10H
SET_ADDR_LCD
DPTRAFUNC INCUB
WRLINE LCD

LCD ADDR#ICH
SET ADDR LCD
L.CD_DATA H#OFEH

WRCHAR LCD
SCAN
RIAFFHHIGH ADDR YES

LCD ADDR#1CH

SET ADDR LCD



BOUNDI64: CALL SCAN
CINE R3#OFFH.BOUND 164
NO SET ADDR: RET

koo SET BACK EGGS TIMER % %% %ok okdonk o s

BACK_EGGS: MOV LCD_ADDR #00H
CALL SET_ADDR_LCD
MOV DPTR#S_TIME
CALL WRLINE_LCD
CALL SLAVE_ID
MOV LCD_ADDR #ICH
CALL SET_ADDR LCD
MOV LCD_DATA HOFEH
CALL WRCHAR_LCD
HIGH_ADDR NOI: CALL SCAN
CINE R3,#0FFH,HIGH_ADDR_YESI
MoV LCD_ADDR #ICH

CALL SET_ADDR_LCD

CALL LCD_BLINK

IMP HIGH_ADDR NOI
HIGH_ADDR_YESI: CALL SCAN

CINE R3#7EH,ADDR_NO_CANCEL!

CALL LCD_CLR

IMP NO_SET_ADDRI
ADDR_NO_CANCELI: CALL KEY

CLR (@

MOV A H09

SUBB ADATA

ile HIGH _ADDR_NOI

MOV HIGH_ADDR_DATA DATA

MOV ASCH_DATA_IN,HIGH ADDR_DATA

CALL ASCII

MOV LCD_ADDR #1CH

CALL SET_ADDR_LCD

MOV LCD_DATA.ASCII_ DATA OUT

CALL WRCHAR LCD

MOV LCD ADDR#1DH

CALL SET ADDR LCD

MOV LCD DATAMOFEH

CALL WRCHAR LCD
LOW_ADDR NOI: CALL SCAN

CINE RIAOFFILLOW ADDR YESI

MOV 1L.CD ADDR#1DH

CAlL SET ADDR LCD

CAl 1.CD BLINK

NP LOW ADDR NOI
LOW ADDR YESI: CAL KEY

CLR ¢

MOV ALY



LOW_ADDR NO2:

LOW_ADDR_YES2:

LOW ADDR NO22:

LOW ADDR YES22:

DATA L

CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
CINE
MOV
CALL

CALL

CALL
CLR
MOV
SUBB
JC
MOV
MOV
CALL
MOV
CALL
MOV
MOV
CALL
MOV
SWAP
ADD
MOV
MOV
MOV
CALL
MOV
CALL
CALL
CINE
MOV
CALL
CALL
IMP
CALL
MOV
CINE
MOV
mP
CINE

MOV

SET ADDR LCD
LCD DATAASCI DATA OUT
WRCHAR_LCD

LCD_ADDR #1AH
SET_ADDR_LCD

LCD_DATA #0FEH
WRCHAR LCD

SCAN
R3#0FFH.LOW_ADDR_YES2
LCD_ADDR #1AH
SET_ADDR_LCD

LCD BLINK
LOW_ADDR_NO2

KEY

c

ALH09

A.DATA

LOW_ADDR_NO2
LOW_ADDR_DATA,DATA
ASCI_DATA_IN,DATA
ASCII

LCD ADDR #1AH

SET ADDR_LCD
A,LOW_ADDR_DATA
LCD_DATA,ASCII_DATA_OUT
WRCHAR_LCD
A.HIGH_ADDR DATA

A

A.LOW ADDR DATA

R7.A

TEMP_SHOW.A
L.CD_ADDR#ICH
SET_ADDR_LCD

LCD DATAHOFEN

WRCHAR LCD

SCAN
R3#0FFH,LOW_ADDR_YES22
LCD_ADDR#ICH

SET ADDR LCD

LCD BLINK

LOW ADDR NO22

KEY

ADATA

AHOOH.DATA |

TEMP JUDHO0H

JUD SET

AJOSILLOW ADDR NO22

FEMP JUDAHOSHE



LOW_HOUR NO:

LOW_HOUR_YES:

LOW HOUR PASS:

LOW_HOUR_TWO:

NO _SET_HOUR:

SRR RIOR ORI\ [N %K K sk ok ok R KK KK R R KKk

SET MIN:

HIGH MIN NO:

HIGH MIN YES:

CALL
CALL
CINE
MOV
CALL
CALL
iMP
CALL
MOV
CINE
MP
MOV
CINE
CLR
MOV
SUBB
JC
MOV
MOV
CALL
MOV
CALL
MOV
MOV
CALL
MOV
SWAP
ADD
MOV
SETB

RET

MOV
CALL
MOV
CALL
CALL
CINE
MOV
GALL
CALL
IMP
CALL
CLR
MON

sUBB

JC

MOV

WRCHAR LCD
SCAN

RIHOFFH.LOW HOUR YES
LCD ADDR.#15H

SET ADDR_LCD

LCD BLINK
LOW_HOUR_NO

KEY

ADATA
AHOFFH.LOW_HOUR_PASS
LOW_HOUR YES
AHIGH_HOUR_DATA
A#02H.LOW- HOUR_TWO
(¢

AH03

ADATA

LOW_HOUR NO

LOW HOUR DATA.DATA
ASCII_ DATA IN.DATA
ASCII

LCD_ADDR #I5H
SET_ADDR_LCD
ALOW_HOUR_DATA
LCD_DATA,ASCII_DATA OUT
WRCHAR_LCD

AHIGH HOUR DATA

A

ALOW_HOUR_DATA
HOUR DATA.A

7

LCD ADDR#17H
SET ADDR_LCD
LCD DATA#OFEH
WRCHAR LCD
SCAN
RIAOFFHHIGH MIN YES
LCD ADDRGTH
SET ADDR LCD
LCD BLINK

HIGH MIN NO
KEY

g

A0S

ADATA

HIGH MIN NO

HIGH MIN DATADATA



SUBB A.DATA

i HIGH SEC NO
MOV HIGH SEC_DATA.DATA

MOV ASCIL_DATA_INHIGH SEC DATA
CALL ASCII

MOV LCD ADDR#IAH

CALL SET ADDR_LCD

MOV LCD_DATA,ASCI_DATA_OUT
CALL WRCHAR_LCD

MOV LCD ADDR.#IBH

CALL SET ADDR_LCD

MOV LCD_DATA #0FEH

CALL WRCHAR_LCD

LOW_SEC_NO: CALL SCAN

CINE R3.#0FFH,LOW_SEC_YES

MOV LCD_ADDR.#1BH

CALL SET _ADDR_LCD

CALL LCD_BLINK

IMP LOW_SEC_NO
LOW_SEC_YES: CALL KEY

CLR (

MOV A#09

SUBB A,DATA

ic LOW_SEC_NO

MOV LOW SEC_DATA.DATA

MOV ASCIl_DATA IN,DATA

CALL ASCII

MOV LCD ADDR #IBH

CALL SET_ADDR_LCD

MOV A.LOW_SEC_DATA

MOV LCD DATA,ASCII DATA_OUT

CALL WRCHAR_LCD

MOV A.HIGH_SEC_DATA
SWAP A
ADD A.LOW_SEC_DATA
MOV SEC DATA.A

LOOP SEC SET: CALL SCAN
CINE R34TTH.LOOP SEC SET
CALL SET TIME
RET

ORI G ETT [ AT %R R R R R R R R X

SET DATE: MOV L.CD ADDR . #14H
CALL SET ADDR LCD
MOV LCD DATAHKOFEN
CALL WRCHAR LCD
HIGH DATE NO: CALL SCAN
CINE R3OFFHHIGH DATE YEN

MOV LCD ADDR#14H



MOV LCD DATAASCI DATA OUT

CALL WRCHAR_LCD
MOV AMHIGH_DATE_DATA
SWAP A
ADD ALOW_DATE_DATA
MOV DATE_DATA.A
SETB c

NO_SET_DATE: RET

SRk ROk KRRk ST NV QT H %k ok ok sk ook ok ook ok ok

SET_MONTH: MOV LCD_ADDR#17H
CALL SET_ADDR_LCD
MOV LCD_DATA #0FEH
CALL WRCHAR_LCD

HIGH MONTH_NO: CALL SCAN
CINE R3#0FFH HIGH_MONTH_YES
MOV LCD_ADDR#17H

CALL SET_ADDR_LCD
CALL LCD_BLINK

IMP HIGH_MONTH_NO
HIGH_MONTH_YES: CALL KEY

CLR c

MOV AH01

SUBB A.DATA

i HIGH_MONTH_NO

MOV HIGH_MONTH_DATA DATA

MOV ASCII_DATA_IN,HIGH_MONTH_DATA

CALL ASCII

MOV LCD_ADDR#17H
CALL SET_ ADDR_LCD
MOV LCD_DATA ASCIIDATA_OUT
CALL WRCHAR_LCD
MOV LCD_ADDR #18H
CALL SET ADDR_LCD
MOV LCD DATA #OFEH
CALL WRCHAR _LCD
LOW MONTH NO: CALL SCAN
CINE R3HFFHLOW MONTH YES
MOV LCD ADDR.#18H
CALL SET ADDR_LCD
CALL L.CD BLINK
IMP LOW MONTH NO
LOW MONTH YES: CALL KEY
MOV ADATA
CINE AJIOFFHLOW MONTH PASS
IMP LOW MONTH YES
LOW MONTH PASS: MOV AHIGH MONTH DATA

CINE AOTHLOW MONTH TWO

CLR (&



CALL LCD BLINK

MP LOW YEAR NO
LOW YEAR YES: CALL KEY

CLR C

MOV U]

SUBB A.DATA

) LOW_YEAR_NO

MoV LOW_YEAR_DATA,DATA

MOV ASCII_DATA_IN,DATA

CALL ASCII

MOV LCD_ADDR#1BH

CALL SET_ADDR_LCD

MOV A.LOW_YEAR_DATA

MOV LCD_DATA.ASCH_DATA_OUT

CALL WRCHAR_LCD

MOV AHIGH_YEAR_DATA

SWAP A

ADD A.LOW_YEAR_DATA

MOV YEAR DATA.A
LOOP_YEAR SET: CALL SCAN

CINE R3#77H,LOOP_YEAR_SET

CALL SETED_DATE
RET

KRRk A (O G R Rk kR ook RROKOKR ROk

ASCII: MOV A.ASCII_DATA_IN
PUSH ACC
SWAP A

LCALL HTOAS
MOV R4.A
POP ACC
LCALL HTOAS

MOV ASCIl DATA_OUT.A
RET
HTOAS: ANL A HOFH
CINE A HOAH $+3
INC HTOASI
ORL A H#30H
RET
HTOASI: SUBB AHY
ORI, ALH40H
RET

SRR OR ) () FLEXR R R R Rk bk ok

DEC HEX: PUSH ACC
MOV RODEC HEX IN
MOV A.R0
SWAP A
ANI ALHOFL

MOV R1LA



SN RET:

DINZ
MOV

RET

R2LP SCAN

R3H#OFFH

SRR A KEY DATA Hkkookokkodokodolok ook x

KEY:

BOUNDI:

KEY2:

BOUND2:

KEY3:

BOUND3:

KEY4:

BOUND4:

KEYS:

BOUNDS:

KEY6:

BOUNDG:

KEYT:

BOUND7:

KEYS:

KEYY:

BOUNDY:

CINE
CALL
CINE
MOV
JMPp
CINE
CALL
CJNE
MOV
JMP
CINE
CALL
CINE
MOV
JMP
CINE
CALL
CINE
MOV
JMP
CINE
CALL
CINE
MOV
JMP
CINE
BALL
CINE
MOV
JMP
CINE
CALL
CINE
MOV
IMP
CALL
CINE
MOV
IMP
CINE
CALL
CINE
MOV

IMP

R3HOEEH KEY2
SCAN
R3#0FFH,BOUNDI
DATA #OFFH

KEY END
R340EDH.KEY3
SCAN
R3#0FFH,BOUND2
DATA #1

KEY END
R3#0EBH.KEY4
SCAN

R3 #0FFH,BOUND3
DATA #2
KEY_END
R3#0E7H KEYS
SCAN
R3#0FFH,BOUND4
DATA #3

KEY END
R3#0DEH,KEY6
SCAN
R3,#0FFH,BOUNDS
DATA#0FFH

KEY END
R3#0DDH KEY7
SCAN
R3#0FFH.BOUNDG
DATA #4
KEY_END
R340DBH.KEYS
SCAN
R3AOFFH.BOUNDT
DATA#$

KEY END

SCAN
R3AOFFH.BOUNDS
DATA#6

KEY END
RIJOBEILKEY 10
SCAN
R3AOFFHLBOUNDY
DATAHOFEI

KEY END

IN)

i



SWAP
ANL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
MOV
ANL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
MOV
SWAP
ANL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
MOV
ANL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
MOV
SWap

ANI

A
AHOFH

ASCII_DATA_IN.A

ASCIL

LCD_ADDR #OEH
SET_ADDR_LCD
LCD_DATA.ASCII_DATA_OUT
WRCHAR_LCD

LCD_ADDR #0DH

SET ADDR_LCD
LCD_DATA #:
WRCHAR_LCD

TIME_READ

AMIN RD

AHOFH

ASCII_DATA_IN.A

ASCH

LCD_ADDR #0CH
SET_ADDR_LCD
LCD_DATA,ASCII_DATA_OUT
WRCHAR_LCD

TIME_READ

AMIN_RD

A

A #OFH

ASCII_DATA_IN,A

ASCIl

LCD_ADDR #0BH

SET ADDR LCD

LCD DATA.ASCIE DATA OU
WRCHAR LCD

LCD_ADDR #0AH
SET_ADDR_LCD

LCD DATA j#

WRCHAR LCD

TIME READ

AHOUR RD

AGOFH

ASCIL DATA IN.A

ASCH

LCD ADDR #0911

SET ADDR 1CD

LCD DATAASCH DATA OUT
WRCHAR 1.CD

FIME READ

AHOUR RD

A

ALHOFT



MOV LCD DATAASCIH DATA OUT

CALL WRCHAR LCD
MOV LCD ADDR #4AH

CALL SET_ADDR_LCD

MOV LCD_DATA 4/

CALL WRCHAR_LCD

CALL DATE_READ

MOV ADATE_RD

ANL AHOFH

MOV ASCII_DATA_IN A

CALL ASCII

MOV LCD_ADDR #49H

CALL SET-ADDR_LCD

MOV LCD_DATA,ASCII_DATA_OUT
CALL WRCHAR_LCD

CALL DATE_READ

MoV ADATE_RD

SWAP A

ANL AHOFH

MOV ASCII_DATA_IN.A

CALL ASCII

MOV LCD_ADDR #48H

CALL SET_ADDR_LCD

MOV LCD_DATA,ASCII_DATA_OUT
CALL WRCHAR_LCD

RET

sk TIME INITIAL SUB R6G-R 7% %% ks ko kknoknx

INIT_TIME: MOV R6#8EH
MOV R7.#00H
LCALL BYTEWR

CALL DELAY_10MS
MOV R6,#80H
MOV R7#00H

LCALL BYTEWR

CALL DELAY 10MS
MOV R0.48211
MOV R7.400H
LCALL BYTEWR
CALL DELAY 10MS
MOV R6.#84H
MOV R7.#00H
LCALL BYTEWR
CALL DELAY 10MS
MOV Ro#80H
MOV R7,i#00H
LCALL BYTEWR
CALL DELAY 10MS

MOV Ro,1881



LCALL BYTEWR

CALL DELAY 10MS
MOV R6#8EH
MOV R7#80H

LCALL BYTEWR
CALL DELAY_I10MS
RET

SRR B Y T EW R S %% %k ok koo ek ok ok

BYTEWR: CLR I_ ODATA
LCALL DELAY
SETB RST
LCALL DELAY

MOV B.#8

CLR €
BYTEWRI: MOV ARG

RRC A

MOV R6,A

MOV I_ODATA,C

LCALL SCLKRW

DINZ B,BYTEWR |

MOV B.#8

CLR C
BYTEWR2: MoV AR7

RRC A

MoV R7.A

MOV I_ODATA.C

LCALL SCLKRW
DINZ B.BYTEWR2
CLR RST
LCALL DELAY
RET
SRR Y TERD S U B ¥ #0850k % 4ok ok ko o o 4k
BYTERD: SETB I ODATA
LCALL DELAY
SETB RST

LCALL DELAY

MOV B.#8

CLR G
BYTERDI: MOV ARG

RRC A

MOV RO.A

MOV I ODATALC

LCALL SCLKCOM

DIN/Z B.BYTERDI

MOV B.#8

MOV R7.40
BYTERD2: LCALL SCLKRW

MOV AR7



SRARRRORHORKROR] ) MO DU A L% % %ok ok koo ook ook

INIT_LCD:

SRR ROk R L CD % % kdok ko ko 4ok ok

LCD_CLR:

SREAAAAARRRRRC LR LN | R85k ok dokodok ok koK %%

CLR_LINEI:

SRORROR RO ROR (R L[N [E 2% ok koo oo ook koo ok

CLR_LINE2:

SRR ORKORR KRR (] R TN [ 4R KR R R R R R R Ok

CLR LINE3:

SRR R R ] RN R R R R oo b bk

CLR LINES:

CALL
PUSH
PUSH
MOV
MOV
MOVX
POP
POP
CALL
CALL
CALL
CALL
CALL
CALL
RET

PUSH
PUSH
MOV
MOV
MOVX
POP
POP
CALL

RET

MOV
CALL
MOV
CALL
RET

MOV
CALL
MOV
CALL
RET

MOV
CALL
MOV
CALL

RET

MOV
CALI

MOV

DELAY 100MS
DPL

DPH

DPTR #0FAOOH
A#00111000B
@DPTR.A

DPH

DPL

LCD_CLK
DELAY 10MS
LCD OFF

LCD CLR
MODE_ENTRY
LCD_HOME

DPH
DPL
DPTR.#0FAO0H
A.#00000001B
@DPTR.A

DPH

DPL

LCD_CLK

LCD_ADDR #00H
SET ADDR_LCD
DPTR #CLR

WRLINE LCD

LLCD_ADDR #40H
SET_ADDR_LCD
DPTR #CLR

WRLINE LCD

LCD ADDR#10H
SET_ADDR LCD
DPTRHCLR

WRLINE LCD

LCD ADDR @501
SET ADDR LCD

DPTRACLR



MOVX
POP
POP
CALL

RET

SRR K| () B[N Rk Rk sk ok ko ok SRR o Kok

LCD_BLINK:

PUSH
PUSH
MOV
MOV
MOVX
POP
POP
CALL
RET

sekcknioionok k| CD) LEFT SHIFT DISPLAY ¥ k¥ sk kokkxaonk

LCD_LSHF:

skl k] CD RIGHT SHIFT DISPLAY . * % bk sokrxkkok

LCD_RSHF:

PUSH
PUSH
MOV
MOV
MOVX
POP
POP
CALL
RET

PUSH
PUSH
MOV
MOV
MOVX
POP
POP
CALL

RET

SRRRKRKKRORR K] (1) A D[R * KRR ok ok R R

SET ADDR_LCD:

PUSH
PUSH
MOV
MOV
SETB
MOVX
POP
rop
CALL
RET

SRR R \WR CH AR L)% % k08 b ook dooh ok bbbk bk

WRCHAR LCD:

PUSH

@DPTR.A
DPH
DPL.

LCD CLK

DPH

DPL
DPTR.#0FAOOH
A#00001111B
@DPTR A

DPH

DPL

LCD_CLK

DPH
DPL

DPTR #0FAQOH
A#00011000B
@DPTR,A

DPH

DPL

LCD_CLK

DPH
DPL

DPTR #0FAO0H
A,#00011100B
@DPTR.A

DPH

DPL

LCD CLK

DPH

DPL
DPTR.#OFAOOH
A.LCD ADDR
ACCT
@DPTR,A

DPH

DPL

LCD CLK

DPH



FUNCI:
FUNC2:
FUNC3:
FUNC33:
FUNC22:
FUNCII:
FUNCO00:
FUNC44:
FUNCSS:
FUNCO1:
FUNCO02:
FUNCO03:
FUNC_INCUB:
FUNC_INCUBI:
FUNC_ALARM:
FUNC_ALM:
FUNC_TEMP:
TEMPDISP:
MENU_SHOW:
M_SLAVE:
TIME_SHOW:
DATE_SHOW:
CLR:

S_TEMP:
S_TIME:
S_ALARM:
ALARM DTE:
ALARM_TRN:

ST _TEMP_SHOW:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

DINZ 74H.DELAY

RET

>TIME SETTING
">SLAVE SETTING '
>DATE SETTING '
'>TEMP SETTING '
>HUMID SETTING '
'">TURN SETTING '
">ALARM SETTING
">STATUS !
">DATA LOCKER 5

' 1..READING.. L

' LGBENIING...! .
A#COMPLELE...! ™

' INCUBATOR:-- '

' INCUBATOR: '
'TURN TIME:-- '
'ALARM DATE:- '
'TEMP SET:--.-',0DFH,'c '
STEMPT=S0DFHI'CY ¥

' SELECT MENU 5
' SLAVE MENU :
‘hh:mm:ss
‘dd:mm:yy

' SLAVE TEMP:
' SLAVE TURN: !
'SLAVE ALARM: ;
'ALARM DATE JEH," '
‘TURN TIME '7EH,” '
'TEMP'7EH.' . 00.0 '

END

IS



TsunyniunumananvosyenIugtoy

DATA IN EQU
HEX_DATA EQU
DEC_DATA EQU 22H
ONEWIRE_DATA EQU
12C_ADDR EQU
12C_DATA EQU
DA DATA EQU
EEPROM_DATA EQU
EEPROM_IDI EQU
ALARM_CHK EQU
COUNT _TIMERI EQU
COUNT_TIMER2 EQU
COUNT _TIMER3 EQU
COUNT_TIMER4 EQU
DATA_COM EQU
FLAG EQU
COUNT_TIMERS EQU
CHK_BACK EQU
HUMID_COMX EQU
DA_ERROR EQU
DA_COM EQU
FLAG_MOTOR EQU
BUSY_MOTOR BIT
BUSY BIT
12C_ACK BIT
WATCHDOG BIT
LAMP_SW BIT
P_LAMP BIT
POSITION BIT
MULTIPLEX BIT
ONEWIREI BIT
ONEWIRE2 BIT
P_MOTOR BIT
¢ MOTOR BIT
P ALARM BI1
P TEMP BIT
P_HUMID BIT
SCL. BIT
SDA BIT
SCLI BIT
SDAI BIT
SCL2 BIT
SDA2 BIT
MOTOR SW BIT
PCF8SOT 1D EQU
EEPROM CODE QU

20H

21H

23H

24H

9
[
b

26H
27TH

28H

2FH
FLAG_MOTOR.4
FLAG.0
FLAG.0
P34

PO.4

P0.6

P0.7

P10

Pl

P32

PLS

P14

P16

P33

P33

P3.6

P37

P36

| 2107

P13

P2).2

P0.5

100100008

101000008

R Ty & U AR R RS R R L]



TEMP COM
HUMID MIN
HUMID MAX
EEPROM_ID2
EEPROM_BLK
COUNT L
COUNT H

CHK_MOTOR

END_INT:

EQU 40t
QU 41H

EQU  42H

EQU 43H

EQU 44H

EQU 45H

EQU 46H

EQU 47H

ORG  0000H

LIMP MAIN

ORG  0023H

JNB RIS

MOV A SBUF
MOV DATA COM.A
CLR RI

MOV AP0

ANL  A#0FH

MOV HEX_DATA,A
LCALL HEX_DEC
MOV ADEC_DATA
CINE A.DATA COM,END_INT
LCALL LOOP_CHKI

RETI

serrokookkRESTORE FROM BACKUP** %k kokokokbkkopkok

MAIN:

RESTOREL:

MOV COUNT _TIMER1,#04H
MOV COUNT TIMER2,#00H
MOV COUNT _TIMER3,#80H
MOV COUNT_TIMER4,#05H
MOV COUNT_TIMERS#05H
MOV DATA_COM,#00H
MOV ALARM_CHK,#00H
MOV CHK_BACK,#00H
MOV RO.#40H

MOV RI#00H

CPL. WATCHDOG :RESTORE BACKUP
MOV EEPROM_IDI.RI
LCALL READ_EEPROMI
MOV  AEEPROM_DATA
MOV @R0.A

INC RO

INC Rl

LCALL DELAY 100MS

CPL WATCHDOG

CINE  RIHAO8HRESTOREI
MOV POHOFFH

CLR P MOTOR

SETB ¢ 'MOTOR

CLR P ALARM



CIR P LAMP
CLR P TEMP
CLR P HUMID
MOV DA_DATA #200
LCALL PCF8591_WR
MOV PCON,#80H
MOV SCON,#0FOH
MOV TMOD.#20H
MOV THIHOFDH
SETB TRI
SETB EA
LOOP_MAIN: DINZ COUNT_TIMER2,NO_PRESS
MOV COUNT_TIMER2 #00H
CPL  WATCHDOG
DIJNZ COUNT_TIMER3.NO_PRESS
MOV COUNT TIMER3#80H
CPL  WATCHDOG
LCALL TEMP_CUT
CPL  WATCHDOG
NO_PRESS: CLR  MULTIPLEX
SETB REN
SETB SM2
SETB ES
AJMP  LOOP_MAIN
;**it*t!*ilﬁ*]_‘oopCHK[******‘#‘t#*tﬁ**t#"‘*#
LOOP_CHKI: MOV DATA_COM,#00H
CLR  MULTIPLEX
CLR ES
SETB  REN
CLR  SM2
JNB RLS
MOV ASBUF
MOV DATA_IN.A
CLR RI
MOV ADATA IN
CINE  A#OFHLOOPI :SEND ADDRESS
LCALL DELAY_10MS
CPL  WATCHDOG
SETB  MULTIPLEX

GLRGZES
SETB  SM2
CLR TBY
CLR  REN
MOV AP0
ANL. AH#OFH

MOV - HEX DATA.A
LCALE HEX DEC

MOV ADEC DATA



MOV SBUF.A
INB TIS
CLR T
MOV DATA_IN#00H
LIMP LOOP
LOOPI: CINE  AH#IOHLOOP2  :BACK EGG
CPL  WATCHDOG
MOV  ACHK_MOTOR
CINE A#O01HYES BACK
AJMP  NO_BACK
YES_BACK: MOV CHK_BACK.#0IH

CPL  WATCHDOG

NO _BACK: MOV DATA_IN,#00H
LJMP LOOP
LOOP2: CJNE  A#11HLOOP3  ;ALARM

MOV~ ALARM_CHK #01
SETB P_ALARM
MOV CHK_MOTOR#01H
MOV EEPROM_ID1.#07H
MOV EEPROM_DATA #01H
LCALL WRITE EEPROM|
LIMP LOOP

LOOP3: CINE A#12HLOOP4 ;TEMP COMPARATOR
PUSH EEPROM_ID2
PUSH EEPROM_BLK
CLR MULTIPLEX
CLR ES
SETB  REN
CLR SM2
CPL - WATCHDOG
JNB RIS
MOV ASBUF
MOV TEMP_COM.A
CLR RI
MOV  EEPROM_BLK #00H
MOV  EEPROM_ID2,#08H
MOV  EEPROM DATA.A
LCALL WRITE EEPROM2
LCALL DELAY 100MS
MOV EEPROM_ID1.#00H
MOV EEPROM_DATA.TEMP COM
LCALL WRITE EEPROMI
POP  EEPROM BLK
POP  EEPROM D2
MOV DATA INJOOH
LIMP LOOP

1 OOP4: CINE - AJIHLOOPS SHOW  TEMP

TEMP READ: SETB - MULTIPLEX



INC  EEPROM_BLK
MOV EEPROM ID2#00H
LCALL DELAY_100MS

NO BLANK3: CPL  WATCHDOG
MOV AEEPROM_DATA
CINE AH#OFFHSEND_LOOP
POP EEPROM_ID2
POP EEPROM_BLK
MOV  DATA_IN#00H
SETB P_TEMP
LIMP LOOP

LOOPG: CINE  A#ISHLOOP7 BACK EGG WRITE
PUSH EEPROM. ID2
PUSH EEPROM_BLK
CLR  MULTIPLEX
CER=ES
SETB REN
CLR SM2
CPL  WATCHDOG
JNB RIS
MOV  ASBUF
CLR RI
MOV  EEPROM_BLK,#00H
MOV  EEPROM_ID2,#01H
MOV  EEPROM_DATA A
LCALL WRITE_EEPROM2
LCALL DELAY_IOMS
POP  EEPROM_BLK
POP EEPROM_ID2
MOV DATA_IN,#00H
LIMP LOOP

LOOPT: CINE A#I6H,LOOP8 ALARM WRITE
PUSH EEPROM ID2
PUSH EEPROM_BLK
CLR  MULTIPLEX

GLR==ES
SETB REN
CLR  SM2

CPL. WATCHDOG
JNB  RLS
MOV ASBUF

MOV  DATA_INA

CLR Rl

MOV EEPROM BLK.A#00H

MOV EEPROM 1D2,#00H

MOV EEPROM DATADATA IN
LCALL . WRITE EEPROM2

LCALL  DELAY 100MS



MOV EEPROM _DATA HUMID MAX
LCALL WRITE EEPROMI
POP  EEPROM BLK
POP  EEPROM ID2
MOV DATA_IN#00H
LJMP LOOP
LOOPY: CIJNE A#18HLOOPI0 ;SAMPLING RATE

CLR  MULTIPLEX

CLR: ES
SETB REN
CLR  SM2

CPL  WATCHDOG
JNB RIS
MOV  A,SBUF
MOV DEC_DATAA
LCALL DEC_HEX
MOV AHEX DATA
CLR RI
MOV EEPROM_BLK, #00H
MOV EEPROM_ID2#11
MOV = EEPROM_DATA,A
LCALL WRITE_EEPROM2
LCALL DELAY_IOMS
MOV  RI1,#02
DATE_WR: JNB RIS
MOV  ASBUF
CLR RI
MOV EEPROM_ID2,R1
MOV EEPROM_DATA A
LCALL WRITE_EEPROM2
LCALL DELAY_I0MS
INC  RI
CINE RI#08,DATE_WR
MOV EEPROM_BLK, #00H
MOV  EEPROM_ID2#15
MOV  DATA_IN#00H
MOV COUNT L.#00H
MOV COUNT H.#00H
LIMP  LLOOP
LOOP10: CINE  A#I9H,LOOPII :SHOW HUMID
HUMID _READ: SETB  MULTIPLEX
SETB  SM2
GLERESES
CLR TBS
CLR  REN
MOV AP
MOV - SBUF,A
INB TLS



NO INCH:

LOOPI2:

LOOP13:

RESTORE2:

MOV
CINE
MOV
INC

COUNT L.A
AH100NO INCH
COUNT L.#00H

COUNT H

LCALL DELAY_l00MS

PUSH
PUSH
MOV

MOV

EEPROM_ID2
EEPROM_BLK
EEPROM_ID2.#13
EEPROM_DATA,COUNT L

LCALL WRITE_EEPROM?2

LCALL DELAY_100MS

MOV
MOV

EEPROM_ID2.#14
EEPROM -DATA,COUNT_H

LCALL WRITE_EEPROM2

LCALL DELAY_I0OMS

POP
POP
LIMP
CINE
PUSH
PUSH
CLR
CLR
SETB
CLR
CPlg
JNB
MOV
MOV
CLR
MOV
MOV

MOV

EEPROM_BLK
EEPROM_ID2
LOOP
A#21HLOOPI3  :DEC DATE
EEPROM_ID2
EEPROM_BLK
MULTIPLEX
ES
REN
SM2
WATCHDOG
RIS
ASBUF
DATA_IN.A
RI
EEPROM_BLK #00H
EEPROM [D2.#12

EEPROM_DATA.A

LCALL WRITE_EEPROM2

LCALL DELAY_IOMS

POP

PoP

MOV
LIMP
CINE
MOV
MOV
MOV
MOV

MOV

LCALL

INC
INC

EEPROM BLK

EEPROM ID2
DATA IN.#00H
Loop
AH#22H,LOOP14
RO.#40H

R1.#00H

EEPROM IDIRI
A@RO

EEPROM DATAA
WRITE EEPROMI

RO
R1



MOV AALARM CHK
CINE  AJOOH.TEMP_MIN
CLR P ALARM
b rb ks CHECK ERROR %55 0+ k580 ot kb 4
TEMP_MIN: LCALL TEMP_READI
MOV AONEWIRE_DATA
MOV  BA
MOV  ATEMP COM

CLR C

SUBB AB

JNC T _SKIPI

MOV A#00H
T_SKIPI: MOV DA_ERROR.A

MOV A#10

CLR ~@

SUBB A.DA_ERROR
JNC  NO_ERRORI
MOV A#00H
NO_ERRORI: MOV B#18
MUL  AB
MOV DA _COM.A
CLR C
MOV ADA DATA
SUBB  A,DA_COM
JC  TEMP_DEC;READ MORE THAN SETPOINT
MOV ADA_DATA
CINE ADA_COM.P SKIPI
AIMP TEMP_END
P_SKIPI: DEC DA_DATA
LCALL PCF8591 WR
AIJMP TEMP_END
TEMP_DEC: MOV ADA DATA
CINE  ADA_COM.P_SKIP2
AIMP  TEMP_END
P SKIP2: INC DA DATA
LCALL PCF8591 WR
e kn e CHECK SWA SR8 R SRRk s kR e
TEMP_END: JB MOTOR_SW.SKIP 8
CLR  C MOTOR

SKIP 8: JB LAMP SW.SKIP_POSITION
SKIP 10z LCALL DELAY 100MS
CPL. WATCHDOG

INB - LAMP SW.SKIP 10
JNB P ALARMSKIP 12
CLR P ALARM
MOV ALARM CHK,#00H
AIMP - SKIP END

SKIP 12 P P LAMP



MOV 12C DATAEEPROM DI
LCALL 12C_WRI
LCALL EEPROM RDI
MOV EEPROM_DATA.I2C_DATA
RET
12C_WRI: PUSH ACC
MOV AI2C_DATA
MOV  R5.#8
12C_WRI1: RLC A
MOV  SDAIC
LCALL 12C_CLKI
DINZ RS.2C_WRII
SETB SDAI
LCALL 12C_DELAYI
SETB SCLI
LCALL 12C_DELAY1
CLR SCLI
POP  ACC
RET
12C_RDI: PUSH ACC
CLR A
MOV R5.#8
12C_RDI1: LCALL 12C_DELAY]
SETB  SCLI
LCALL 12C_DELAYI

MOV C.SDAI
RLC A
CLR  SCLI

DJNZ RS,I2C_RDI1

MOV 12C_DATA.A

POP  ACC
RET
EEPROM RDI: CALL_12¢_STARTI

MOV 12C DATA#EEPROM _CODE®+I
LCALL 12C_WR1
LCALL 12C_RDI
LCALL 12C_STOPI
RET
12C START: SETB  SCL1
SETB  SDAI
LCALL 12C DELAYI
CLR  SDAI

LCALL 12C DELAY1

CLR  SCLI
RET
120 8STOP: CER - SDAL

LOALL 12C DELAYI

SETH SCL



CLR:SCL2
POP  ACC
RET

12C_RD2: PUSH ACC
CLR A
MOV  RS.#8

12C_RD22: LCALL 12C_DELAY2
SETB  SCL2
LCALL [2C_DELAY2
MOV  C.SDA2
RLC A
CLR  SCL2
DINZ R5.I12C_RD22
MOV  12C_DATAA
POP ACC
RET

EEPROM_RD2: LCALL 12C_START2
MOV A EEPROM_BLK
RL B
ORL A #EEPROM_CODE*|
MOV  12C_DATA,A
LCALL 12C_WR2
LCALL 12C_RD2
LCALL 12C_STOP2
RET

12C_START2: SETB  SCL2
SETB  SDA2
LCALL 12C_DELAY2
CLR SDA2
LCALL 12C_DELAY2
CLR  SCL2
RET

12C_STOP2: CLR  SDA2
LCALL 12C_DELAY2
SETB  SCL2
LCALL 12C_DELAY2
SETB  SDA2
RET

12¢ CLK2: LCALL 12C DELAY2
SETRBESCEL2

LCALL 12C_DELAY2

CLR  SCL2
RET
12C DELAY2: MOV R6./#03
12C DELAY22: NOP
NOP

DINZ. ROI2C DELAY22

RET



LCALL 1R2C_DELAY
CLR  SDA

LCALL 12C_DELAY

CLR  SCL
RET
12C_STOP: JNB  SCL,I2C_STOPO1
CLR SCL
12C_STOPOI: CLR SDA

LCALL 12C_DELAY
CLR  SCL
LCALL 12C_DELAY
SETB  SDA
RET

12C_CLK: LCALL 12C_DELAY
SETB  SCL
LCALL 12C_DELAY

CLR SCL

RET
12C_DELAY: MOV R6,#0CH
12C_DELAYOI: NOP

NOP

DIJNZ R6,12C_DELAYOI
RET

SRR S | 82() REA D* *% %k sk ok sokokok koo

TEMP_READI: LCALL DSI1820_RSTI
LCALL DS1820_PRESI
MOV ONEWIRE_DATA #0CCH
LCALL DSI820 WRI
MOV ONEWIRE_DATA #044H
LCALL DS1820 WRI
SETB  BUSY
PRES_LOOPI: LCALL DS1820_RSTI
LCALL DS1820 PRES!
JB BUSY.PRES_LOOPI
NOP
NOP
NOP
NOP
LCALL DSI820 RSTI
LCALL DSI820 PRESI
MOV ONEWIRE_DATA #0CCH
LCALL DSI820 WRI
MOV ONEWIRE DATA#0BEI
LCALL DSIS20 WRI
LCALL DSIS20 RDI
LCALL: DSI820 RSTI

LCALL DSI820 PRESI



DS1820 PRESI3:

DINZ  R4,DSI820 PRESII
RET

JNB  ONEWIRELS$

MOV R4.#8

DINZ R4$

CLR BUSY

RET

Sk DS 1820 AUXILARY *HF ¥ %Kk aoakokdakdok ok bokk

TEMP_READ?2:

PRES_LOOP2:

DS1820_RD2:

DS1820_RD20:

LCALL DS1820_RST2

LCALL DS1820_PRES2

MOV  ONEWIRE_DATA#0CCH
LCALL DS1820_WR2

MOV ONEWIRE_DATA, #044H
LCALL DS1820_WR2

SETB  BUSY

LCALL DS1820_RST2

LCALL DS1820_PRES2

JB - BUSY.PRES_LOOP2

NOP

NOP

NOP

NOP

LCALL DS1820_RST2

LCALL DS1820_PRES2

MOV ONEWIRE_DATA #0CCH
LCALL DS1820_WR2

MOV  ONEWIRE_DATA #0BEH
LCALL DSI820 WR2

LCALL DS1820_RD2

LCALL DS1820_RST2

LCALL DS1820_PRES2

RET
MOV  R4.#8
CLR: A

CLR ONEWIRE2

NOP

NOP

SETB  ONEWIRE2
NOP

NOP

NOP

NOP

MOV CONEWIRE2
LCALL DS DELAY
RRC A

DINZ R4.DSIS20 RD20O
MOV . ONEWIRE DATAA

RET



DEC_HEX:

DELAY_IMS:

DELAY_IMSI:

DELAY_IOMS:
DELAY _10MSI:

DELAY_10MS2:

DELAY_100MS:
DELAY 100MSI:

DELAY_100MS2:

DELAY IS:

DELAY _ISI:

MOV
DIV
SWAP
ORL
MOV
POP
RET
PUSH
MOV
SWAP
ANL
MOV
MUL
MOV
MOV
SUBB
MOV
POP
RET
MOV
NOP
DINZ
RET
MOV
MOV
NOP
NOP
DINZ
DINZ
RET
MOV
MOV
NOP
DINZ
DINZ
RET
MOV
LCALL
DINZ.
RET

END

BA10
AB
A
AB
DEC_DATA.A
ACC

ACC
ADEC DATA
A
AHOFH
B.#06
AB
BA
ADEC DATA
AB
HEX DATA.A

ACC

70H,#0E6H

70H,DELAY_IMSI

71H,#10

72H #0E6H

72H,DELAY_10MS2

7IH,DELAY _10MS1

73H.#100
74H HOEGH

74H.DELAY _100MS2

73H.DELAY_100MS|

T5H.#100
DELAY_10MS
7SH.DELAY 1S1



Tsunmugmsdsanudoszuunoninme
Option Explicit
Dim i, Countl, Dhh, Dmm, Dss, Hour_count, Min_count, Sec_count, Min_inc As Integer
Dim Data_show, List_Data, Head_List As String
Dim S_date, S_month, S_year, S_hour, S_min, S_sec As String
Dim filel, TextS _data, Text6_data As String
Dim Temp, Data_temp, Temp_true, Humid_true, Chk_templ, D_humid|l As String
Dim Check, X_count, Temp_min, Temp_max, Temp_com, Humid_com, Humid_min, Humid_max As Integer
Dim Chk_t3, New_temp, Turn_data, Alarm_data, Hud_max, Hud_min, Count_day, Chk_day As Integer
Dim Temp_data, Chk_temp, Chk_zero, Data_humid As Variant
Dim Sec_data, Min_data, Hour_data, Date_data, Month_data, Day_data, Year_data As Integer
Dim Count_L, Count_H, Count_F, Pro_count, Count_send As Integer
Private Sub CmbPort_Click()
On Error GoTo Err_Handle
If MSComm.PortOpen = True Then MSComm.PortOpen = False
MSComm.CommPort = Right(CmbPort.Text, I)
MSComm.PortOpen = True
Textl = CmbPort. Text & "." & "19200,N,8,1"
Exit Sub
Err_Handle:
If Err.Number = 8002 Or 8018 Then MsgBox "Invalid port”, vbInformation
End Sub
Private Sub Cmdgraph_Click()
MSChartl.Visible = True
End Sub
Private Sub CmdSet_Click()
Prol =0
Textl0=""
Chk_zero = Text2
Hud_min = text19
Hud_max = text20
If CmbPort.Text == "* Then
MsgBox "Unknow ComPort!", vbQuestion
Else
If Text2.Text = "" Or Chk_zero = 0 Then
MsgBox "Please fill address !", vbQuestion
CmdSet.Caption = "SET"
Text2 ="
Exit Sub
Else
CmdSet.Enabled - False
If CmdSet.Caption = "SET" Then
Turn_data - textd
I Tum: data == 60 Then
Alarm data - text17
IEALm data - 31 Then
Femp data - textl8 * 10

Chk temp = Temp data Mod §



It Chk_temp = 0 Then
If Hud_max >= Hud_min Then
CmdSet.Caption = "STOP"
Text10= " Please Wait !..Setting....! Incubator " & Text2
MSComm.Output = "-"
Delay
MSComm.Output = Chr(Text2)
Delay
MSComm.Output = "8"
Delay
Timer3.Enabled = True
Exit Sub
Else
Jext10=" Data is incorrect !...Try again...! "
textl9 ="
text20 ="
CmdSet.Enabled = True
Exit Sub
End If
Else
Textl0=" Data is incorrect !...Try again..' "
CmdSet.Caption = "SET"
text18 =""

CmdSet.Enabled = True

Exit Sub
End If
Else
Textl0=" Data is incorrect !...Try again...! "

CindSet.Caption = "SET"
textlz =8"
CmdSet.Enabled = True
Exit Sub
End If
Else
Text10=" Datais incorrect !..Try again...! "
CmdSet.Caption = "SET"
textd - "
CmdSet.Enabled — True
Exit Sub
End If
Else
CmdSet.Caption -~ "SET"
Exit Sub
Lnd I
End IF
Exit Sub
End I

Lind Sub



Private Sub CmdSettime Chek()
Prol -0
It CmbPort. Text = " Then
Exit Sub
Else
CmdSettime.Enabled = False
It CmdSettime.Enabled = False Then
MSComm.Output - "-"
Delay
Prol.Max = 100
Prol =10
MSComm.Output = "1"
Delay
Prol =20
MSComm.Output = "7"
Delay
Prol =30
Delay
Prol =40
Sec_data = Second(Time)
MSComm.Output = Chr(Sec_data)
Delay
Prol =50
Min_data = Minute(Time)
MSComm.Output = Chr(Min_data)
Delay
Prol = 60
Hour_data = Hour(Time)
MSComm.Output = Chr(Hour_data)
Delay
Prol =70
Date_data = Day(Date)
MSComm.Output = Chr(Date_data)
Delay
Prol =80
Month_data = Month(Date)
MSComm.Output = Chr(Month_data)
Delay
Prol 90
Day data - Weekday(Date)
MSComm.Output — Chr(Day data)
Delay
Prol =95
Year data - Right(Year(Date), 2)
MSComm.Output -~ Chr(Year data)
Delay
Prol 100

CimdSettime.Enabled  True



Textlo "
End If
End If
End Sub

Private Sub emdStart_ Click()
Dim i As Integer
Dim Data_out As String
Prol =0
X_count =0
Textl0=""
Timer3.Enabled = False

If CmbPort. Text = "" Then

L.Complete...!"

MsgBox "Unknow ComPort!". vbQuestion

Exit Sub
Else

If Text2 ="" Then

MsgBox "Unknow Address!", vbQuestion

Exit Sub
Elself Text2 = "0" Then

Text2="§

MsgBox "Unknow Address!", vbQuestion

Else

If CmdStart.Caption

"READ" Then

CmdStart.Caption = "STOP"

MSComm.Output = "~"

Delayl

MSComm.Output = Chr(Text2)

Delay |

MSComm.Output = "9"

Delayl

Timer2.Enabled = True

Exit Sub

Else

CmdStart.Caption = "READ"

Timer2.Enabled = False

End If
Exit Sub
End If
Exit Sub
Exit Sub
End If
End Sub
Private Sub editsave Click()

CommonDialog 1.ShowSaye

tile - CommonDialog ! FileName

ICLilel ™" Then

Lixit Sub



Elself’ Asc(Temp) -~ "65" Then
CmdStart.Caption -~ "STOP"
Textd = Text2
CmdStart.Enabled -~ True
tmrUARTIn.Enabled = True
CmdStart.Enabled = False
Else
End If
Else
End If
Else
Exit Sub
End If
Else
Exit Sub
End If
End Sub
Private Sub Timer3_Timer()
Dim i As Integer
Temp=0
tmrUARTIn.Enabled = False
Timer2.Enabled = False
If CmdSet.Caption = "STOP" Then
MSComm.DTREnable = False
MSComm.DTREnable = True
MSComm.InputLen =0
If MSComm. InBufferCount Then
MSComm.InputMode = comInputModeText
Temp = MSComm.Input
If Asc(Temp) = "66" Then
Text10="!..Not found...! Incubator " & Text2 & " !... Try again...!"
CmdSet.Caption = "SET"
CmdSet.Enabled = True
Text2 =""
Elself Asc(Temp) = "65" Then
Text10 = "Writing..!"
CmdSet.Caption - "SET"
CmdSet.Enabled - False
Prol.Max ~ 100
Delay
Prol = 10
MSComm.Output - Chr(text)
Delay
Prol 20
MSComm.Output — Chi(text17)
Delay
Prol 30

New temp  texti§ * 2



S sec -0
S min =0
S_hour=0
S_date=0
S _month = 0
S_year = 0
Temp_min =0
Humid_min = 0
Elself Countl =2 Then
Elself Countl = 3 Then
Text2 = Asc(Temp)
Elself Countl = 4 Then
Text9 = Asc(Temp)
Chk_day = Asc(Temp)
Elself Countl = 5 Then
Text7 = Asc(Temp)
Elself Countl = 6 Then
S_sec = Temp
Sec_count = Asc(S_sec)
Text6 = Format(Asc(S_hour), "00") & ":" _
& Format(Asc(S_min), "00") & ":" & Format(Asc(S_sec). "00")
Elself Countl = 7 Then
S_min = Temp
Min_count = Asc(S_min)
Text6 = Format(Asc(S_hour), "00") & ":" _
& Format(Asc(S_min), "00") & ":" & Format(Asc(S_sec), "00")
Elself Countl = 8 Then
S_hour = Temp
Hour_count = Asc(S_hour)
Text6 = Format(Asc(S_hour), "00") & ":" _
& Format(Asc(S_min), "00") & ":" & Format(Asc(S_sec), "00")
Elself Countl =9 Then
S_date = Temp
TextS = Format(Asc(S_date). "00") & "/
& Format(Asc(S_month), "00") & "/20" & Format(Asc(S_year), "00")
Elself Countl = 10 Then
S_month = Temp
TextS = Format(Asc(S_date), "00") & /"
& Format(Asc(S month), "00") & "/20" & Format(Asc(S year), "00")
Elselt’ Countl 11 Then
S oyear - Temp
Texts - Format(Asc(S date), "00") & "/
& Format(Asc(S_month), "00") & "/20" & Format(Asc(S_year), "00")
Elself Count] = 12 Then
Text8 - Asc(Temp) /2
Elself Countl 13 Then
Texthl Asc(Temp)

Elself Count] 14 Then



It Temp_max >= Temp_com Then
Text14 = Temp_max
Else
Temp_max = Temp_com
Textl4 = Temp_max
End If
Else
If Countl =20 Then
Data_humid = Asc(Temp)
Humid_min = Data_humid
Humid_max = Data_humid
Else
End If
Data_humid = Temp
Humid_true = Asc(Data_humid)
MSChartl.Column =2
MSChartl.ColumnLabel = "HUMID (%) -
MSChartl.RowCount = X_count
MSChartl.Row = MSChart 1.RowCount
MSChartl.Data = Asc(Data_humid)
Humid_com = Humid_true
If Humid_min <= Humid_com Then
Text15 = Humid_min
Else
Humid_min = Humid_com
Textl5 = Humid_min
End If
If Humid_max >= Humid_com Then
Text16 = Humid_max
Else
Humid_max = Humid_com
Text16 = Humid_max
End If
List_Datal.Text = List_Datal.Text & vbCrLf & (Countl - 18) /2 & Chr(9) & Format(Asc(Data_temp) /2. ".0") & Chr(9) & Asc
(Data_humid) _
& Chr(9) & Format(Hour_count, "00") & ":" & Format(Min_count, "00")
& ™" & Format(Sec_count, "00")
Min count = Min_count + Min _inc
I Min count - 60 Then
Min count 0
Hour_count - Hour_count + |
Elselt Min_count 60 Then
Min count ~ Min count - 60
Hour count ~ Hour count + 1
Else
End I
I Hour count - 24 Then

Else



Option Explicit

Dim i, Countl, Count2, Count3, Dhh, Dmm, Dss. Hour_count, Min_count, Sec_count, Min_inc As Integer
Dim Data_show. List_Data, Head_List As String

Dim S_date, S_month, S_year, S_hour, S_min. S_sec As String

Dim filel, TextS_data, Text6_data As String

Dim Temp, Data_temp, Temp_true, Humid_true, Chk_templ, D_humidl As String

Dim Check, Temp_min, Temp_max, Temp_Com, Humid_Com, Humid_min, Humid__max As Integer
Dim Chk_t3, New_temp, Turn_data, Alarm_data, Hud_max, Hud_min, Count_day As Integer

Dim Temp_data. Chk_temp. Chk_zero. Data_humid As Variant

Dim Sec_data, Min_data. Hour_data, Date_data. Month_data, Day_data. Year_data As Integer

Dim Pro_count, Count_send As Integer

Dim Count_L, Count_H, Count_f, Chk_port As Integer

Dim Temp_Co, Humid_Co As String

Dim Chk_error As Integer

Private Sub Cmdgraph_Click()
If Combol.Text = "" Then

Exit Sub

Else

If L_Limit > X_count Then
MsgBox "Value Error"

Else

X_count3! =0

Temp =0

Form3.Show

End If

End If

End Sub

Private Sub CmdSelect Click()
Dim Select Type As Integer
Select Type = Left(CmdSelect. Text, 2)

Select Case Select_Type

Case |

textd - 50
text17 - 18
textl8  37.5

text!y 60
text20 - 70
text2] =30
Case 2
textd 0

textl7 3



text17 = 2§

text18 = 37.

n

text19 = 60

text20 = 70

text21 = 30
Case 10
textd = 0
textl7=13
text18 =37
text19 =70
text20 = 75
text21 = 30
Case |1
textd = 50
textl7 =15
text18 = 37.5
text19 = 60
text20 =70
text2] =30
Case 12
textd =0
text17 =2
text18 =37
text19 = 60
text20 = 70
text21 =30
End Select
End Sub

Private Sub CmdSet_Click()
CmdSet.Enabled = False
LEDI.ColorScheme = Green LED
LEDI.Blink = False
LEDIL.State - LED_On
If CmdSet.Enabled = False Then
It MSComm.PortOpen = False Then
MSComm.CommPort = PortData
MSComm.PortOpen - True
Else
MSComm.PortOpen  False
End If
Textl) ="
Chk zero — Text2
Hud min - text19
Hud max  text20
IFText2 Text " Or Chk zero 0 Then
MsgBox "njm |lﬁrln'qﬂﬂ lllr]miuuﬁmﬁ"q", vbQuestion

o v
CmdSet.Caption 1590 1"



Else

Textl0 =" Yoyahigndes

MSComm.PortOpen

CmdSet.Caption = “am”

text4 = """
CmdSet.Enabled = True
Exit Sub
End If
Else
CmdSet.Caption = "FAf1”
MSComm.PortOpen = False
Exit Sub
End If
Exit Sub
End If
End If
End Sub

Private Sub CmdSettime_Click()
Textl0=""

CmdSettime.Enabled = False
LEDI.ColorScheme = Green_LED
LEDI.Blink = False

LEDI.State = LED_On

If CmdSettime.Enabled = False Then

If MSComm.PortOpen = False Then

MSComm.CommPort = PortData
MSComm.PortOpen = True
Else
MSComm.PortOpen = False
End If
Prol.Max = 100

MSComm.Output = "~"
Delay
MSComm.Output ="1"
Delay
MSComm.Output = "7"
Prol.Visible  True
Prol = 10
Delay
Prol = 20
Delay
Sec data - Second(Time)
MSComm.Output - Chr(Sec data)
Prol 30
Delay
Min data - Minute(Time)

MSComm.Output - Chr(Min data)

v
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MsgBox "ngnl uﬁnn'mﬂmf]miuuﬁnm:a". vbQuestion
MSComm.PortOpen = False
Exit Sub
Elself Text2 = "0" Then
Text2=""
MsgBox "yl nﬁan-mmunudauﬁnﬂs"vq". vbQuestion
MSComm.PortOpen = False
Else
Timer7.Enabled = True
If CmdStart.Caption = "8IU" Then
CmdStart.Caption = "1ga"
MSComm.Output = "~"
Delayl
MSComm.Output = Chr(Text2)
Delayl
MSComm.Output = "9"
Delay!
Timer2.Enabled = True
Exit Sub
Else
CmdStart.Caption = "gu"
Timer2.Enabled = False
End If
Exit Sub
End If
Exit Sub
End Sub
Private Sub EditPrint_Click()
CommonDialog |.ShowPrinter

End Sub

Private Sub Combol _Click()

If Right(Combol.Text. 3) = 100 Then
L_Limit=1

H_Limit = 100

Elself Right(Combol.Text. 3) = 200 Then
L_Limit = 101

H_Limit = 200

Elself Right(Combol. Text. 3) = 300 Then
L Limit - 201

H Limit - 300

-

Elself Right(Combol. Text, 3) - 400 Then
L_Limit 301
H Limit - 400
Elselt Right(Combol.Text, 3) - 500 Then
L Lt 401
H Lot 500

Elself RighttCombo . Text, 3) - 600 Then



Else

Timer3.Enabled = False
End If
CmdSettime.Enabled = True

End Sub

Private Sub Setport_Click()
LEDI.ColorScheme = Green_LED
LEDI.State = LED_On
LEDI.Blink = False
Timer5.Enabled = False
Form2.Show

End Sub

Private Sub Timer!_Timer()
StatusBarl.Panels(1).Text = "Com" & PortData & ":19200,N,8,1"

End Sub

Private Sub Timer2_Timer()
Dim i As Integer
Temp=0
If CmdStart.Caption = "Hya" Then
MSComm.DTREnable = False
MSComm.DTREnable = True
MSComm.InputLen = 0
If tmrUARTIn.Enabled = False Then
If MSComm.InBufferCount Then
MSComm.InputMode = comInputModeText
Temp = MSComm.Input
It Asc(Temp) = "66" Then
CmdStart.Caption = "pIU"
Text10="hinugilnfi * & Tex2 & * wwwdnade”
MSComm.PortOpen = False
(Text2 =12
CmdStart.Enabled  True
Elselt Asc(Temp) 65" Then
CmdStart.Caption - "1ya*”
Text3 = Text2
CmdStart.Enabled - True
tirUARTIEnabled  True
CmdStart.Enabled — False
Else
End Iy
Else

End If



Delay
Prol - 60
MSComm.Output = Chr(text21)
Delay
Prol =70
Delay
Prol =80
Delay
Prol =90
Delay
Prol =100
CmdSet.Enabled = True
Textl0="
MSComm.PortOpen = False
Delay
Prol.Visible = False
Text2 =Lt
Else
Exit Sub
End If
Else
Exit Sub
End If

Else
Exit Sub
End If

End Sub

Private Sub Timer4_Timer()
tmrUARTIn.Enabled = False
End Sub

Private Sub TimerS_Timer()
PortData - |

End Sub

Private Sub Timer6_Timer()
Dim Min_datal As Integer
Hour_data = Hour(Time)
I Hour _data = Hour _count Then
Min data - Minute(Time)
Min datal  Min data - Min count
I'Min datal - Min inc Then
Count2 - Coumt2 + 1
Countl — Countl + 1
Check  Countl Mod 2

I Check 1 Then

o ¥
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Min count -~ Min count + Min inc¢
IMin count 60 Then
Min_count = 0
Hour_count = Hour_count + 1
Elself Min_count > 60 Then
Min_count = Min_count - 60
Hour _count = Hour_count + 1
Else
End If
If Hour_count = 24 Then
Hour_count =0
Count_day = Count_day + |
Else
Exit Sub
End If
Exit Sub
End If
Else
End If
Elself Hour_data < Hour_count Then
Else
End If
End Sub

Private Sub Timer7_Timer()
Chk_error = Chk_error + |

If Chk_error = 5 Then

Text10=" szuvuhinouaues  nynnsuFamoveia”
CmdStart.Caption = "
LED|.State = LED_On
LEDI.ColorScheme = Red_LED
LED1.Blink = True

I MSComm.PortOpen = True Then
MSComm.PortOpen - False

Else

End It

Else

End If

End Sub

Privite Sub TinerS Timer()
LEDL.ColorScheme  Green LED
LEDLBInk  False

LEDLState  LED On

End Sub

Private Sub timrUAR TIn - Tiner()

Dim i Ch As Integer



Texts  Format(Asc(S date), "00") & "/
& Format(Asc(S_month), "00") & "/20" & Format(Asc(S_year), "00")
Elself Countl = 10 Then
S_month = Temp
TextS = Format(Asc(S_date), "00") & "/"
& Format(Asc(S_month), "00") & "/20" & Format(Asc(S_year), "00")
Elself Countl = 'l Then
S year = Temp
Text5 = Format(Asc(S_date), "00") & "/" _
& Format(Asc(S_month), "00") & "/20" & Format(Asc(S_year), "00")
Elself Countl = 12 Then
Text8 = Asc(Temp) / 2
Elself Countl = 13 Then
Textll = Asc(Temp)
Elself Countl = 14 Then
Text12 = Asc(Temp)
Elself Countl = 15 Then
Min_inc = Asc(Temp)
Text23 = Asc(Temp)
Elself Countl = 16 Then
Text24 = Asc(Temp)
Elself Countl = 17 Then
Count_L = Asc(Temp)
Elself Countl = 18 Then
Count_H = Asc(Temp)
Count_f=(Count_H * 100) + Count_L
Else
Count2 = Count2 + |
If Asc(Temp) = "165" Then
Delay
CmdStart.Caption = "gIu"
CmdStart.Enabled = False
Timer6 = False
Textl0 - " aadda e
Text2 ="
MSComm.PortOpen = False
Timerd.Enabled = True
CmdGraph.Enabled = True
LEDLBIlink - False
Lxit Sub
Else
I Count2 - 254 Then
Chk  (Count2 + 1) Mod 256
IFChk - 0 Then
Temp  Temp Co
EhK <
Elself Chk 1 Then

Femp  Hund Co



Text15 = Humid min
Else
Humid min - Humid Com
TextlS - Humid min
End If
If Humid_max = Humid_Com Then
Text16 = Humid_max
Else
Humid_max = Humid_Com
Text16 = Humid_max
End If
List_Datal.Text = List_Datal.Text & vbCrLf & (Countl - 18) /2 & Chr(9) & Format(Asc(Data_temp) / 2. ".0") & Chr(9) & Asc
(Dala_humid). L
& Chr(9) & Format(Hour_count, "00") & ":" & Format(Min_count, "00")
& ":" & Format(Sec_count, "00")
Count3 = Count3 + |
DigitBox 1.DigitDisplay = Count3
LEDI1.Blink = True
Min_count = Min_count + Min_inc
If Min_count = 60 Then
Min_count =0
Hour_count = Hour_count + 1
Elself Min_count > 60 Then
Min_count = Min_count - 60
Hour_count = Hour_count + |
Else
End If
If Hour_count = 24 Then
Hour_count =0
Count_day = Count_day + |
Else
Exit Sub
End It
Exit Sub

End If

End If
Exit Sub
End If
Else
Exit Sub
End It
Else
Exit Sub
End 1
End Sub
Private Sub Delay()

Dima As Single



a Timer o i
Do While Timer = a
‘Dokivents
Loop
End Sub
Private Sub Delay ()
Dim a As Single
a - Timer + 0.8
Do While Timer -~ a
‘DoEvents
Loop
End Sub
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SHT1x
Humidity & Temperature
Sensmitter

_ Relative humidity and temperature sensors
_ Dew point

_ Fully calibrated, digital output

_ No external components required

_ Ultra low power consumption

_ Surface mountable package

_ Excellent long-term stability

_ Small size

_ Automatic power down

SHT1x Product Summary

The SHT1x is a single chip relative humidity and
temperature multi sensor module comprising a calibrated
digital output. Application of industrial CMOS processes with
customized post processing (CMOSens™ technology)
ensures highest reliability and excellent long term stability.
The device includes two calibrated microsensors for relative
humidity and temperature which 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 sensor is calibrated in a precision humidity chamber
and the calibration coefficients are programmed into the

Preliminary Information March 2002

OTP memory. These coefficients are used intemally during
measurements to calibrate the signals from the sensors.

The 2-wire serial interface allows easy and fast system
integration. " Its tiny (7x5x3mm) size and low power
consumption makes it the ultimate choice for even the most
demanding applications including automotive,
instrumentation, medical equipment, heating, ventilation and
air conditioning systems (HVAC), portable consumer
electronics and battery-operated controllers.

The device is supplied in a surface-mountable LCC type
package. Other packaging options are available on request.

SHT1x Single Chip Relative Humidity and Temperature Sensbr Module

Calibration
%RH Memory _C SCK
Sensor —< > DATA
y
S D Digital
8 &~ ——p 2-wire
*‘_; 4 Interface
E A
——{ GND
—-—[: VDD

www.sensirion.com

Sensirion, Eqgbiihistr. 14, 8052 Ziirich, Switzerland, Tel: +41 1 306 40 00, Fax: +411 306 4030



SHT1x Relative Humidity & Temperature Sensor System

1 Sensor Performance Specifications(!

Parameter Conditions |Min. [Typ./Max. |Units
Humidity
Resolution 0.5 10.03{ 0.03 |% RH
8 |12 | 12 |bit
Repeatability 0.1 % RH
Accuracy@ & see figure 1
Interchangeability
Nonlinearity 10 - 90 %RH +3 % RH
Range 0 100 |% RH
Response time  |1/e (63%) 4 s
slowly moving air
Hysteresis +1 % RH
Long term stability | Typical <1 % RH/yr
Temperature
Resolution 0.04/0.01] 0.01 |°C
K
12 | 14 | 14 |bit
Repeatability +0.1 »
.2 oF
Accuracy see figure 1
Range | -40 123.8/°C
-40 254 91°F
Response Time  |1/e (63%) 5 30 |s
Table1  Sensor Performance Specifications

1.1 Converting the digital output to physical values

1.1.1  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:

RH,,,, =€, +¢, @S0y, +¢, ‘SORH2

where SOy is the sensor readout for RH and with

c1=-4 2=0.0405 c3=-2.8*106  for 12bit SOry
c1=-4 ¢2=0.648 c3=-7.2*104  for 8bit SOrx

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

100%

80%}

60%

%RH

40% |

20%

0%

0 500 1000 1500 2000 2500 3000
SORH sensor readout

(M For operation within normal operation range as described in Chapter 3
) Not including non-linearity

Absolute accuracy RH

+ 5% —
* 4% ~
2 g SHT11 7
+ 3% — \\ //
Ry [ kG e SHT15 y
+ 1% —
+ 0% I T T T T T ' T T ™ Y%RH
0" 14 2034, 3 407 () [&18) 70%,  80Y 90 100%
Temperature accurac
+ 3°C — P y +:547F
/’/
i?“C—\\ + 3.67F
% SHT1
= / -
+ 1°C - + 1.8°F
F S, SHT1 5
0°C T W B, R, 9 N | 5] 1T 0°F
~40°C% ()"C 40°C 80°C 10(‘) C 120°C
Dewpoint accurac 25°C (typical
+ 5°C— y@ (typ ) + 9.0°F
+ 4°C £ 7.25F
+ 3°C + 54°F
+ 2°C #-3.6°F
+1°C H =+ 1.80F
+0°C oo ey T T T — %RFE

T T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1 RH, Temperature and dewpoint accuracies

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

RH, . =(T..-25)e(t, +t,SO.,)+RH ..

with t1 = 0.01; t, = 0.00008, t, = 0.00128 for 8bit SOgx

This equals ~0.12%RH/ °C @ 50%RH

1.1.2 Temperature

The temperature sensor is very linear by design. Use the
following formula to convert from digital readout to
temperature:

Temperature = di+ d2*SOr

Use the appropriate table entries for 5V or 3V.
Celsius Fahrenheit
SOy dy d2 d, d2
14bit 5V -40 0.01 -40 0.018
12bit 5V -40 0.04 -40 0.072
14bit 3V -38.4 0.0098 -37.1 0.0176
12bit 3V -38.4 0.0392 -37.1 0.0704

This equals a voltage dependency of ~ -0.2°C/V @ 25°C

1.1.3 Dewpoint

See application note “Dewpoint calculation”  for more
information.

(9 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
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SHT1x Relative Humidity & Temperature Sensor System

2 Serial Interface

Vdd
i GND
uC = DATA L’—‘L 4 SHT 1x
(master ok > l ; (slave)
Vdd 2.4 - 55V J

Figure 2 Typical application circuit

Pin |Name Comment

1 GND Ground

2 DATA Serial data bidirectional
3 SCK Serial clock input

4 VDD  |Supply 2.4 -5.5V
Table2  SHT1x Pin Description

2.1 Power Pins

The SHT1x requires a voltage supply between 2.4V and
5.5V. After powerup the device requires 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.

2.2 110 Pins (Bidirectional 2-wire Interface)
See Table 5 for a detailed |0 characteristics.

2.2.1 Serial clock input (SCK)

The SCK is used to synchronize the communication
between a master and the SHT1x.

2.2.2 Serial data (DATA)

The DATA tristate pin is used to transfer data in and out of
the device. Data must be updated on this pin after the falling
edge and is valid on the rising edge of the serial clock SCK.
An external pull-up resistor is required to pull the signal high.

(See Figure 2). Pull-up resistors are often included in I/0
circuits of microcontrollers

2.2.3 Command sequence

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.

DAITA Ly

Figure 3 "Transmission Start" sequence

The subsequent command sequence consists of three
address bits (only “000” is currently supported) and five
command bits. The proper reception of a command by the
SHT1x is indicated by pulling the ack bit low on the DATA
pin.

See 2.2.5 “Measurement Sequence” for an application of the
command sequence

2.2.4 Connection reset sequence

If communication with the SHT1x 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 Start” sequence
preceding the next command.

DATA

: :
\__/_

! '

: :

Transmission; Start

SCK

Figure 4 Connection reset sequence

| Status Register Read 00111

Command Code Description
Reserved 0000x Reserved
Measure Temperature 00011 Temperature measurement
Measure Humidity 00101 Humidity measurement
Read access to the status register (see application note)

Status Register Write | 00110

‘Write access to the status register (see application note)

Reserved 0101x-1110x | Reserved :

Soft reset 11110 resets the chip, clears the status register to default values
e ' ‘ wait 11ms before next command

Table3  SHT1x list of commands

wait for data ready

TS
=
o
o
ac

ack
wn
s]
LSB
ack
ack

l
f)hleckstm1 |

Adr Command

WWwW., sensmon com
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SHT1x Reiative Humidity & Temperature Sensor System

2.2.5 Measurement sequence (T and RH)

After issuing a measurement command (‘00000101 for RH,
‘00000011’ for Temperature) the controller has to wait for the
measurement to complete. This takes approximately
11/55/210ms 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 SHT 1x pulls
down the data line (2) and the controller must restart SCK.
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).

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 SHT 11 automatically returns to sleep mode after the
measurement and communication have finished.

Warning: To keep heat up of the SHT1x below 0.1°C it
should not be active for more than 15% of the time (e.g. max.
3 measurements / second for 12bit accuracy).

2.2.6 CRC-8 Checksum Calculation

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

Communication terminates after the acknowledge bit of the

Address="000"

Transmission Start

Command="00101"

After the sensor pulls down the DATA
pin, measurement is ready for readout

Measurement
= 55ms for 12 bit
= 11ms for 8 bit

- Bold = SHT1X controls DATA signal
Normal = uC controls DATA line

Skip acknowledge to end communication
(if no CRC is needed)

CRC-8 Checksum

0

" ack :

: SHT 1x returns to == J—t=n

; sleep automatically N 75 S
SeK f\f\f\f\_/\f\f\f\f\ / e N
-------- - o W7 [ W Emniednde” i L=y e et e Doy

L O e e

g Skip acknowledge to B /

end communication.

Figure 5 Example RH measurement sequence for value “00001001 ' 0011'0001"= 2353 = 75.79%RH

2.3 Status Register

Some of the advanced functions of the SHT1x are available
through the status register. The following section gives a
brief overview of these features. Please consult application
note “Status Register” for more information.

2.3.1 Heater
An on chip heating element can be switched on. It will
increase the temperature of the sensor by approximately
5°C. Power consumption will increase by 8mA @ 5V.
Applications:

e . By comparing temperature and humidity values
before and after switching on the heater, proper
functionality of both sensors can be verified.

e In high RH environments heating the sensor
element will av0|d condensatlon

Warning: The built-in calibration is not correct while the
SHT1x is heated!

2.3.2 End Of Life (EOL)

The SHT1x End of Life (EOL) function detects VDD
voltages below 2.47V. Accuracy is +0.05V

2.3.3 Measurement resolution

The default measurement resolution of 14bit (temperature)
and 12bit (humidity) can be reduced to 12 and 8 bit. This is
especially useful in high speed or extreme Iow power
applications.

Please consult application note “Status Register” for more
information on how to access and use these features.

WwWw. sensmon com
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SHT1x Relative Humidity & Temperature Sensor System

3 Specifications SHT1x

3.1 Absolute Maximum Ratings
Ambient Storage Temperature: ~ -40°C to 120°C

3.2 Operating Conditions

100% —j= = - = : :
; ; \Maxlmum operating
80%- i \ conditions
\
o/ | \
60% Normal operating \
40% -4 conditions \\
\
20% ‘\ ,
‘ |
0, >
0% I T I i ] I L
-40°C 0°C 40°C 80°C 100°C 120°C

Figure 6 Recommended operating conditions

Temperatures outside the recommended range may
temporarily offset the RH signal by up to +3%RH. The
sensor will slowly return to calibration conditions but heating
the device up to 90°C at <5%RH for 24h will reverse the
effect of high RH, high temperature environments promptly.

Prolonged exposure to extreme conditions may accelerate
ageing of the sensor.

3.3 Special Conditions

Extensive tests were performed in various environments.
Please contact us for complete qualification results.

() Parameters are periodically sampled and not 100% tested

@ With one measurement of 8 bit accuracy without OTP reload per second

3) With one measurement of 12bit accuracy per second

www.sensirion.com

March 2062E’r7eimmary Information

3.4 Electrical Specifications'"

3.4.1 ESD (Electrostatic Discharge)

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

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

3.4.2 DC Characteristics
VDD=5V, Temperature= 25°C unless otherwise noted

_Parameter IConditions _ |Min. |Tvn. |Max. |Units
‘Power supolv DC 2145 50 558V,
‘Supply current measuring i 550 UA
- average ;2@ | 283 pA
;sleep | 03 1 |uA
Low level output voltage 0 20% |Vdd
High level output voltage | 75% 1100%|Vdd
Low level input voltage |Negative going| 0 | 20% |Vdd
High level input voltage |Positive going | 80% 1100% |Vdd
Input current on pads 1 |pA
Output peak current ~ 'on 4 |mA
AT 'Tristated (off) |~ 10 uA
Table4  SHT1x DC Characteristics
3.4.3 1I/O Characteristics
Parameter Conditions Min |Tvo.|Max.|Unit
Fsck |SCK frequency VDD >4.5V 10 |MHz
VDD <45V 1 |MHz

Trro |DATA falltime  |Output load 5 pF 3.5] 10

Output load 100 pF | 30 | 40 | 200 |ns

Tcwn  [SCK hightime 100 ns
Tcuw |SCKlowtime 100 ns
Tv  |DATA valid from 50 ns
Tho |Output hold time 0110 ns
TR/‘I;E SgK rise/fall time ( g 200 |ns
Table 5 SHT1x I/O Signals Characteristics

- TE» <—
TCLH ol e Ll
SCK
Ty P
DATA L Y

Figure 7 Timing Diagram




SHT1x Relative Humidity & Temperature Sensor System

4  Physical Dimensions and Mounting Information

4.1 Package type

The device is supplied in a surface-mountable LCC type
package. The sensors housing consists of a Liquid Crystal
Polymer (LCP) cap with epoxy glob top on a standard
0.8mm FR4 substrate.

Device size is 7.62 x 5.08 x 2.5 mm. Weight 100mg

Other packaging options are available on request.

4.2 Mounting Recommendations

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

If the SHT1x shares a PCB with heating electronic
components it should be mounted 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.

Figure 8 Mounting example

Prolonged direct exposure of the SHT1x to strong light or
UV radiation should be avoided.

4.3 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
crosstalk and loss of communication. This may be resolved
by routing VDD and/or GND between the two signals.

4.4 Soldering Information

The SHT1x can be soldered using standard reflow ovens at
maximum 225°C for 20 seconds. For manual soldering
contact time must be limited to 5 seconds at up to 350°C
Please consult the application note “Soldering procedure”
for detailed instructions.

4.5 Delivery Conditions

The SHT1x will be delivered in standard IC tubes by max.
80 pieces per tube. Other delivery options may be available
on request.

Side View

actual size

i

TN T AN

2.5

0.64 Top View Recommended PCB Footprint
. —_— sensor opening
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) ' A ks 4
""""" 5 S !

& e ; 2 IR
M~ — ‘—' <
) 3 ~1 Z, 8 % ~ 4
N - il & N
| o ©i © o | —y
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o254 18 548 s
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SHT1x Relative Humidity & Temperature Sensor System

5 Revision history

Date Page Changes
February 2002 1-9 First public release
February (2) 2002 4 Corrected CRC information to match application note
March 2002 2 Extended SHT11 3.5 accuracy range to 20%-80%
8 Added image of mounting example
2 Changed coefficients of temperature conversion formula
Various small modifications

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

www.sensirion.com/en/download/humiditysensor/SHT 11.htm

6 Important Notices

The warranty for each SENSIRION AG product comes in the
form of a written warranty which governs sale and use of
such product. Such warranty is contained in the printed
terms and conditions under which such product is sold, or in
a separate written warranty supplied with the product.
Please refer to such written warranty with respect to its
applicability to certain applications of such product.

These products may be subject to restrictions on use.
Please contact SENSIRION AG for a list of the current
additional restrictions on these products. By purchasing
these products, the purchaser of these products agrees to
comply with such restrictions. Please contact SENSIRION
AG for clarification of any restrictions described herein.
SENSIRION AG reserves the right, without further notice, to
change the SENSIRION SHT1x Relative Humidity and
Temperature  Sensor product  specifications and/or
information in this document and to improve reliability,
functions and design.

SENSIRION AG assumes no responsibility or liability for any
use of SENSIRION SHT1x product. Application examples
and alternative uses of the SENSIRION SHT1x are for
illustration purposes only and SENSIRION AG makes no
representation or warranty that such applications shall be
suitable for the use specified.

Copyright© 2001-2002, SENSIRION AG.
All rights reserved.

7 Caution

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

Headquarters and Sales Office

SENSIRION AG Phone: +41(0)1 306 40 00
Eggbuhlstr. 14 Fax: +41(0)1 306 40 30
P.O. Box e-mail: info@sensirion.com
CH-8052 Ziirich http://www.sensirion.com/
Switzerland

www.sensirion.com
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SHTxx
Humidity & Temperature
Sensmitter

Application Note
Status Register

1 Introduction

Some of the advanced functions of the SHTxx are available through the status register.
This document describes the required communication and the features available through the status register.

2 Revision History

August 27, 2001 C2 URO  Revision 0.9 (Preliminary)

October 20, 2001 C2 URO  Revision 1.00 changed to new ClI

November 12, 2001 C2 URO  Revision 1.10 added status register bit for resolution

November 22, 2001 C2 URO  Revision 1.11 corrected polarity of resolution bit

January 24,2002 C1 URO  Revision 1.2 default values bit 4-7, EOL paragraph, small typos

3 The Status Register
3.1.1 Status Register read

[TTTTT N TStatub T TN T ITTTT1
4 RIRES 4= Checksu
Moo 1998 Reg g 1 |88 S99
Adr  Command
3.1.2 Status Register write
R af:lls{a{ul;l! #
LELLL] 1399 \eRa“l |
Adr  Command
3.1.3 Status Register
Bit | Type Description Default
i reserved 0
6 R End of Life (low voltage detection) X
5 reserved 0
4 reserved 0
3 For Testing only, do not use 0
2 RIW Heater 0 off
1 R/W no reload from OTP 0 reload
0 RIW 1" = 8bit RH/ 12bit Temperature resolution 0 12bit RH
'0" = 12bit RH / 14bit Temperature resolution 14bit Temp.

www.sensiion.com  Sensirion, Eggbihlstr. 14, 8052 Ziirich, Switzerland, Tel: +41 1306 40 00, Fax: +41 13064030



SHTxx Application Note Status Register

3.1.4 Heater
An on chip heating element can be switched on. It will increase the temperature of the sensor by approximately 5°C. Power
consumption will increase by 8mA @ 5V.
Applications:
e By comparing temperature and humidity values before and after switching on the heater, proper functionality of both
sensors can be verified.
e In high RH environments heating the sensor element will avoid condensation.
Warning: The built-in calibration is not correct while the SHT11 is heated!

3.1.5 End Of Life (EOL, low voltage detector)

The SHT11 End of Life (EOL) function detects VDD voltages below 2.45V. Accuracy is +0.1V
Warning: This bit is only updated during a measurement.

3.1.6 Calibration reload before measurement

To save power and gain speed the OTP reload before every measurement may be bypassed. This saves ~8.2ms from each
measurement time.

Explanation:

In rare ESD environments the SHT11 may temporarily lose the calibration data from the volatile memory. Default is therefore to
reread it from the OTP memory before every measurement.

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

in high speed or extreme low power applications
“0"is 12/14bit 1" is 8/12bit.

3.2 Digital state machine

2N
cycles

write AID
| status_reg » conversion
ad A SIF
statrlfs_reg ! readout & Vi
command status_reg o f;lns
A & write mode
oTP
comma:d st:tus_reg reload
rea < ’ ] <
command normal
wi,'ifge,op, b temp, humi, Osc. modf
command from test startup
> SIF & read
POR
Figure 1 Digital Finite State Machine State Diagram
Headquarters and Sales Office
SENSIRION AG Phone: +41(0)1 306 40 00
Eggbuhlstr. 14 Fax: +41(0)1 306 40 30
P.O. Box e-mail: info@sensirion.com
CH-8052 Ziirich http://www.sensirion.com/
Switzerland
www.sensirion.com 7 Rev 1.2 202



SHTxx

Humidity & Temperature
Sensmitter

Application Note
CRC

1 Introduction

A CRC checksum is calculated over the whole transmission. If a CRC mismatch is detected, the SHTxx should be reset
(command “00011110") and the measurement should be repeated.

2 Theory

CRC stands for Cyclic Redundancy Check. It is one of the most effective error detection schemes and requires a minimal
amount of hardware.

For in-depth information on CRC we recommend the comprehensive: “A painless guide to CRC error detection algorithms”
available at: http://www.repairfag.org/filipg/LINK/F crc v3.html

The polynomial used in the SHTxx is: x8+ x5+ x4 The types of errors that are detectable with this polynomial are:
1. Any odd number of errors anywhere within the transmission.

2. All double-bit errors anywhere within the transmission.

3. Any cluster of errors that can be contained within an 8-bit “window” (1-8 bits incorrect).

4. Most larger clusters of errors.

The CRC register initializes with the value of the lower nibble of the status register ("0000's3s,s180", default “00000000”). It
covers the whole transmission (command and response bytes) without the acknowledge bits. See the datasheet SHT11 on
page 4 for an example of CRC readout.

The receiver can perform the CRC calculation upon the first part of the original message and then compare the result with the
received CRC- 8. If a CRC mismatch is detected, the SHTxx should be reset (command “00011110") and the measurement
should be repeated.

This application note will cover two methods for checking the CRC. The first “Bitwise” is more suited for hardware or lowlevel
implementation while the later “Bytewise” is the preferred method for more powerful microcontroller solutions.

www.sension.com Sensirion, Eqgbiihistr. 14, 8052 Ziirich, Switzerland, Tel: +41 1 306 40 00, Fax: +41 1 306 40 30



SHTxx Application Note CRC

2.1 Bitwise

With the bitwise method, the receiver copies the structure of the CRC generator in hard- or software.
An algorithm to calculate this could look like this:
1) Initialise CRC Register to low nibble of status register (reversed (sos15253'0000))

2) Compare each (transmitted and received) bit with bit 7

3) Ifthe same: shift CRC register, bit0='0'
else: shift CRC register and then invert bit4 and bit5, bit0="1" (see figure 1)
4) receive new bit and go to 2)
5) The CRC value retrieved from the SHTxx must be reversed (bit 0 = bit 7, bit 1=bit 6 ... bit 7 = bit 0) and can then be
compared to the final CRC value.?’

Data

XOR

Figure 1

2.1.1 Example for bitwise

Internal structure of the SHTxx CRC-8 generator

Example 2: RH Measurement (as example in datasheet)

Example 1: readout of status register containing 0x40

(" Low nibble only, whole byte reversed (s0s15253'0000)

@ This is different to other CRC implementations

www.sensirion.com

Rev 1.03

Input | CRC Value Comment Input | CRC Value Comment
bit's | 0011°0001 | Ox | dec bit's | 0011°0001 | Ox | dec
00000000 Start with contents of 00000000 Start with contents of
status register(” status register“’
0 00000000 [00 [ 0 [1%bit of command 0 0000'0000 {00 | 0 [1% bitof command
0 0000'0000 [00| O |2 bit of command 0 0000'0000 [ 00| 0O |2 bit of command
0 0000'0000 |00] O 0 0000’'0000 J00| O
0 0000°0000 J00] O 0 00000000 j00| O
0 0000°0000 | 00| O 0 00000000 |00 | O
1 0011'0001 CRC EXOR polynom 1 0011'0001 CRC EXOR polynom
0 0110°0010 1 0101'0011
1 1111°0101 | F5 | 245 | CRC after command 1 1001°0111 | 97 | 151 | CRC after command
0 1101'1011 1% byte (MSB) of 0 00011111 1% bit (MSB) of status
measurement register
0 10000111 1 0000'1111
0 0011'1111 0 0001'1110
0 0111'1110 0 0011'1100
1 1100'1101 0 0111'1000
0 1010'1011 0 | 1111°0000 i J
0 01100111 0 1101°'0001
1 1111’1111 | FF [ 255 | CRC value 0 1001°0011 | 93 | 147 | Final CRC value
0 |11001114 2" byte (LSB) of
| measurement
0 10101111
1 0101'1110
i 1000'1101
0 0010'1011
0 | 0101'0110
~ 0 | 10101100 L
1 0101'1000 | 58| 88 | Final CRC value

214



SHTxx Appiication Note CRC

2.2 Bytewise

With this implementation the CRC data is stored in a 256 byte lookup table.
Perform the following operations:
1. Initialize the CRC register with the value of the lower nibble of the value of the status register
(reversed (sos15253'0000)). (default ‘00000000’ = 0)
2. XOR each (transmitted and received) byte with the previous CRC value.
The result is the new byte that you need to calculate the CRC value from.
Use this value as the index to the table to obtain the new CRC value.
Repeat from 2.) until you have passed all bytes through the process.
The last byte retrieved from the table is the final CRC value.
The CRC value retrieved from the SHTxx must be reversed (bit 0 = bit 7, bit 1=bit 6 ... bit 7 = bit 0) and can then be
compared to the final CRC value.®

2.2.1 256 byte CRC Lookup table
0 1 2 3 4] 5 6 7 8 9 107 14712 13/ 141 15" 16| [17)/ 18,/ 19 20 21| 22] 23] 24] 25/ 261 27] 28] 29] 30 31
0 49 98 83 196|245 166 151 185 136/219/234 125 761 31" 46 67 114 33 16 135 182|229 212|250 203 152/ 169 62 15! 92! 109
3233 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49/ 50 51 52 53| 54 55 56 57 58 59 60 61 62 63
134 183 228 213 66,115 32 17 63 14 93 108 251 202 153 168 197 244 167 150 1 48| 99 82 124 77 30 47 184 137 218 235

S oCn s o

64 65 66 67 68 69 70 71 72 73 74 75 16 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
61 12 95 110 249|200 155 170 132 181 230 215 64 113 34 19 126 79 28 45 186 139|216 233 199 246 165 148 3 50 97 80
| 96/ 97 98 99100/ 101/ 102 103/ 104! 105 106|107/ 108109/ 110' 111 112 113 114 115 116 117|118 119 120 121 122 123 124 125126 127
187/138/217/232 127| 78] 29 44 2| 51 96 81]198|247 164  149]248 201 154 171 60 13| 94111 65 112 35 18 133 180 231 214
1281129/ 130/ 131 132|133/ 134 135/ 136/ 137/ 138 1391140 141,142 143/ 144 145 146 147 148 149| 150! 151 152, 153 1541155 156 157|158/ 159
122 75 24 41 190|143 220 237 195 242 161 144, 7. 54 101 84 57 8 91 106 253,204|1591174 128 177 226 211, 68,117 38| 23
160 161 162 163 164|165 166 167 1681169 170 171! 172/173 174 175 176 177:178 179 180 181|182, 183! 184.185: 186/ 187, 188 189| 190| 191
252 205 158 175 56| 9 90 107 69 116 39 22 129 176 227,210 191 1421221 236 123 74| 25 40 6 55 100 85 194 243] 160|145
192 193 194 195 196|197 198 199200 201, 202 203|204/ 205 206 207 208 209210 211 212 213|214/ 215 216 217 218/ 2191220 221 222/ 223

71118, 37 20 131|178 225 208 254 207.156/173 58 11 88,105 4 53 102 87 192 241|162 147 189 140 223 238 121 72 21' 42
224] 225/ 226] 227| 228| 229| 230 231| 232 233] 234 235 236 237|238 239| 240 241 242, 243 244 245|246/ 247! 2481 249 250 251, 252 253 254 255
1193|240/ 163] 146] 5| 52/ 103 86120 73/ 26, 43|18 141 222/239]130 179224 209 70:119| 36 21 59 10 89 104 255 206 157 172

-3

=l This is different to other CRC implementations

WWW.Sensirion.com Rev 1.03 3/4



SHTxx Application Note CRC

2.2.2 Code example for lookup table
The following procedure calculates the CRC-8. The result accumulates in the variable CRC.

Var
CRC

Byte;
Procedure calc CRC(X: Byte);

Const

CRC_Table Array [0..255] of Byte = (

0, 49 98, 83, 196,245,166, 151,185, 136,219, 234,125,776, 31, 46, 67, 114,33, 16,
135,182,229, 212,250, 203,152,169,62, 15, 92, 109,134,183,228,213,66, 115,32, 17,
6314 igRt s 108 25102202153 416811971244 167,150,111 485 99 82 194, 99 g oA
1846137 ,5210:8°:235 60 12 95,:21105:249,:200;:155:170.-132,7181 2230721564 113343 1195
1262795 128 451186 ,.139,-216, 283711097246 01011418 3= = 11650:< .97, 80 7 187, 38017 5230
127, 78, 29, 44, 2, 51, 96, 81, 1S0™24l glbuuml A0 PG, 201,154,171, 60, 13, 94, 111,
65, 112,35, 18, 133,180,231, 2 a7, 75, 24, 41, 190un128, 220, 237, 195, 242, 161, 144,
7, 54, 101,84, 57, 8, 91”106, 253, 204\060) 174,128, 1T m M6, 211, 68, 117,38, 23,
252, 205, 158, 175,56, 9, 490”107, 69, N1e\\39,//22/ 229 176, 2879210, 191, 142, 221, 236,
123, 74, 25, 40, 6, 554 400,85, T94,..243N060//JA45-T1~—T18, 37,82, 131,178, 225, 208,
254,207, 156, 173,58, W4 88, 105,23 S@~102, 82919 241, 162, MW, 189, 140, 223, 238,
121, 72, 27, 42, 1934240, 163, 146, 5Ne -5p). 2103, SoNJ1208,. 73 \ 26, 43% N\ 88, 141, 222, 239,
130, 179, 224, 209, 704 fl19 =36=21, S©Y #2759 | \\L 0485 2 064 TSam1 72,

Begin

CRC := CRC Table (X fxor CRE[¢

End;

3 Revision history

Date Revision Changes

December 30, 2001 0.9 (Preliminary) | Initial revision

February 18, 2001 1.01

February 27, 2001 1.02 corrected bug in CRC register init. (byte must be reversed)

May 16, 2002 1.03 emphasize that command to SHTxx is also in CRC

The latest version of this document and all application notes can be found at:
www.sensirion.com/en/download/humiditysensor/SHT11.htm

Headquarters and Sales Office

SENSIRION AG Phone: +41(0)1 306 40 00

Eggbuhlstr. 14 Fax: +41(0)1 306 40 30

P.0. Box e-mail: info@sensirion.com

CH-8052 Ziirich http://lwww.sensirion.com/

Switzerland
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SHTxx
Humidity & Temperature
Sensmitter

Application Note
Compensation of RH non-Linearity

1 Introduction

The SHTxx devices show a small non-linearity of the humidity sensor.
This application note describes various ways to compensate it in the attached microcontroller.

2 Revision History

October 20, 2001
February 10, 2002

3 Implementation
If the formula on page 2 of the SHT1x datasheet is to complex and therefore too computation intense, the follow calculations

may provide simplified alternatives.

URO  Revision 0.9 (Preliminary)
URO Revision 1.0 modified to final coefficients

C2
C2

The examples are based on a 8 bit humidity readout. 12 bit readouts can be converted with similar formulas but with a slightly
more complex calculation.

" Type of calculation | Inaccuracy due to non- | Complexity of calculation
, linearity (10-90%RH)
linear +2.2% RH Simple (8bit subtract, right shift)
2 * linear +0.8% RH Quite simple (8bit multi, 16bit add/subtract)
Polynomial 2" order | +0.1% RH Floating point multiplications
100 - - = - - - - WA - Wl 3 :
90 G \ . !
= K;
80 ,/ 2 { ;
o“./ \ N
70 e ey i
P 163 ;
60 T c N J
s (<] ) ’
St 3 x¢
2o Sy \ ;
7 40 f,o-":.’, i -._‘}\
s B AN !
30 W7 -1
20 £
;/ 2
10 e e e e P R B S Sl ol
0p
0 500 1000 1500 2000 2500 3000 -30 10 20 30 40 50 60 70 80 90 100
SORH digital output %RH
Figure 1 Inaccuracy due to non-linearity, original(from datasheet, black, dash-dotted), linear (blue, dashed) , 2* linear (red, dotted)

www.sensirion.com Sensirion, Eqgbihlstr. 14, 8052 Ziirich, Switzerland, Tel: +41 1306 40 00, Fax: +4113064030



SHTxx Application Note Compensation of RH non-Linearity

3.1 Linear

The most basic conversion formula from sensor output to %RH is:
RI I.\nnph' = Cl 3 C! ® SOI(II

with ¢1=0.5;c,=0.5

3.2 2*linear

For improved accuracy with minimal calculation complexity the following calculation is recommended:
RHrea = (a*SO + b) / 256
Where SO denotes the 8 bit humidity sensor output signal.

Validity a b
0<S0<107 143 -512
108 < SO < 255 1M 2893

With the above values the calculation can be done with a single 8 bit multiplication followed by a 16bit addition / subtraction.

Sample Code:

ulé result; // 16Bit unsigned for the result
u08 sensor out; // 8Bit unsigned for the sensoroutput

sensor_out = readSensor8(); // read 8 bit humidity value from SHTxx

If ( sensor ouf f<=gdl07 §

{
result = mult8Bit( 143, sensor out ); // result = a * sensor out
result < 512 ?=result |= 512 // check for underflow
result = result - 512 // result = result + b

}

else

{
result = mult8Bit( 111, sensor_out ); // result = a * sensor_out
result = result + 2893 // result = result + b
result > 25600 ? result = 25600, // check for overflow (optional)

}

//8 MSB’s are 0-100%RH integers, 8 LSB’s are remainder

result = result >> 8 // result = result / 256

3.3 Polynomial 24 order
Please consult the Datasheet for formula and coefficients.

Headquarters and Sales Office

SENSIRION AG Phone: +41 (0)1 306 40 00

Eggbuhlstr. 14 Fax: +41(0)1'306 40 30
P.O. Box e-mail: info@sensirion.com
CH-8052 Ziirich http://www.sensirion.com/
Switzerland

www.sensirion.com Rev. 0.9

22



SN65176B, SN75176B

DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A—JULY 1985 — REVISED MAY 1995

description (continued)

The driver is designed for up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line-fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input

impedance of 12 kQ, an input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN65176B and SN75176B can be used in transmission line applications employing the SN75172 and
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN65176B is characterized for operation from —40°C to 105°C and the SN75176B is characterized for

operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee Fen
Req)

Input —4¢

ko

Driver input: R(eq) =3 kQQ NOM
Enable Inputs: R(eq )= 8 kQ NOM
R(eq) =equilvalent resistor

TYPICAL OF A AND B /O PORTS

Input/Output
Port

TYPICAL OF RECEIVER OUTPUT
. Vee

85Q
NOM

Output

2-2

Q‘ TeExAs
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supplyvoltage, VociseaiNote ) o oot s sl ol v R e e 7V
Noltage range atany bustempingl - c o o oo ril n e e i e S -10Vto 15V
EnablejinputvollagesViis i & noii i o e e e e 55V
Continuous total power dissipation . ...........ouieiene See Dissipation Rating Table
Operating free-air temperature range, Ta: SNB5176B ..........coevvieeeenenenennnn.. —40°C to 105°C

SN7OIZEB i i s s s 0°C to 70°C
Storage temperature range, elg e e s e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 5€conds ............veeeeeneneeeannnns. 260°C

1 Stresses beyond those listed under “absolute maximumratings” may cause permanent damage to the device. These are stressratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not

Implled. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE TA s25°C DERATING FACTOR Ta=70°C Ta =105°C
POWERRATING  ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 261 mW
B 1100 mW 8.8 mW/°C 704 mW 396 mW

recommended operating conditions

MIN TYP MAX| UNIT
Supply voltage, Voo 4.75 5 6525 v
Voltage at any bus terminal (separately or common mode), V| or Vi _1: \
High-level input voltage, V)H D, DE, and RE 2 v
Low-level input voltage, V) D, DE, and RE 08| Vv
Differential input voltage, V|p (see Note 2) +12 \%
High-level output current, Ioy e =001 A
Receiver -400 HA
Low-level output current, Iop ] % mA
Receiver 8
Operating free-air temperature, Ta Wl ¥ A0 °C
SN751768B : 0 70
NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
{? TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-3




SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPE MAX| UNIT
ViIK Input clamp voltage l}=-18 mA -1.5 Vv
Vo Output voltage lo=0 0 6 \'
IVop1l  Differential output voltage lo=0 1.5 3.6 6 v
e RL=100Q, See Figure 1 12Vop1 v
IVop2l  Differential output voltage or
RL=54Q, See Figure 1 1.5 25 5 \'
VoD3 Differential output voltage See Note 4 1.5 5 v
AVop! \?;:?ar;gg in magnitude of differential output +0.2 Vv
Voc Common-mode output voltage R =54 Qor 100 Q, See Figure 1 :? v
AVocl gl:;zr;gs:l\'anguae nitude of common-mode +0.2 Vv
lo Output current (SJ:;p::)?;s;bled, \\:g : _1_27\<, _0-; mA
hH High-level input current Vi=24V 20 pA
L Low-level input current V=04V -400 pA
Vo=-7V -250
Vo=0 150
los Short-circuit output current mA
Vo= Vcc 250
Vo=12V 250
Icc Supply current (total package) No load Py opeDig . 2 0 mA
Outputs disabled 26 35

1 The power-off measurement In ANSI Standard EIA/T 1A-422-B applies to disabled outputs only and is not applied to combined inputs and outputs,
¥ All typical values are at Vce =5V and Tp =25°C.
§ AlVop|and AlVocl are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high level toa low
level.
11 The minimum Vop2 with a 100-Q load s either 1/2 Vop1 or 2 V, whichever is greater.
NOTES: 3. See ANSI Standard RS-485 Figure 3.5, Test Termination Measurement 2.
4. This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIA/TIA-422-B limit does notapply
for a combined driver and receiver terminal.

switching characteristics, Vcc = 5 V, Rp. =110 kQ, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
td(op) Differential-output delay time RL=540, e Flove 3 15 22 ns
tt(op) Differential-output transition time 20 30 ns
tpzH Output enable time to high level See Figure 4 85 120 ns
tpzL Output enable time to low level See Figure 5 40 60 ns
tpHZ Output disable time from high level See Figure 4 150 250 ns
tpLz Output disable time from low level See Figure 5 20 30 ns

“n’? TeExAs
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A—-JULY 1985 — REVISED MAY 1995

SYMBOL EQUIVALENTS
DATA SHEET PARAMETER EIA/TIA-422-B RS-485
Vo Voa, Vob Voa, Vob
IVop1l Vo Vo
IVop2l Vt(RL=1000Q) Vt(RL=54Q)
Vi (Test Termination
IVopal Measurement 2)
Aol | Vil =Vl | | IVe=IVd |
Voc [Vosl [Vos|
AlVocl [Vos — Vos| [Vos — Vosl
los lIsal. llspl
lo Iixal, Ixbl lia« lib
RECEIVER SECTION
electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIT+ Positive-going input threshold voltage Vo=27V, lop=-04mA 0.2 \"
VIT- Negative-going input threshold voltage Vo=05YV, lo=8mA -0.2% \"/
Vhys  Input hysteresis voltage (ViT+ - V|T-) 50 mv
Vik Enable Input clamp voltage lj=-18 mA -1.5 \"
. VD =200 mV, 104 =—400 pA,
VoH High-level output voltage Seb/Figtrad 2.7 Vv
V|D =-200 mV, oL =8 mA,
VoL Low-level output voltage See Flgire 2 0.45 v
loz High-impedance-state output current Vo=04Vto24V +20 pA
s Other input=01, Vi=12V 1
] Line input current See Note 5 V=7V -08 mA
IIH High-level enable input current VIH=27V 20 pA
TR Low-level enable input current ViL=04V -100 RA
n Input resistance V=12V 12 kQ
los Short-circuit output current -15 -85 mA
| Supply current (total package) No load QuipyH dntbieg 2. DN A
u rent (total package m

eo i e Outputs disabled %6 i35

T All typical values are at Vcec =5V, Ta = 25°C.
$The algebraic convention, in which the less-positive (more-negative) limit Is designated minimum, Is used in this data sheet for common-mode

input voltage and threshold voltage levels only.
NOTE5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.

‘Q‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 855303 ® DALLAS, TEXAS 75285
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

switching characteristics, Vgc =5V, C| = 15 pF, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
t Propagation delay time, low- to high-level output 21 35 ns
A it ) 9 P Vip=0to3V, See Figure 6
tpHL  Propagation delay time, high- to low-level output 23 35 ns
tpzH  Output enable time to high level S 10 20 ns
ee
tpzL  Output enable time to low level g 12 20 ns
t Output disable time from high level 20 35 ns
Pz d = : = o See Figure 7
tprz  Output disable time from low level 17 25 ns
‘V TEXAS
INSTRUMENTS
2-6 POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265




SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A—JULY 1985 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

1B PG

Voc
1 =
__J:_ VoLt +oL I0H
L L L =
Figure 1. Driver Vgp and V¢ Figure 2. Receiver Vo and Vg
i ———— 3V
s Input ;(1.5 v \;1.5 v
CL =50 pF ! I oV
(see Note B)
RL=54Q
Generator 500 > Output td(op) » e e td(op)
(see Note A) I ——— ~25V
o 5 Output i
e ~=2,
ttop) » & t(0D)
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 3. Driver Test Circuit and Voltage Waveforms
Output ——— 3V
OVor3v oV

| |
tpzn >l
RL=110Q R |

| ——¥ vou
Output 23V | | r
Voff =0V

tpHz Bl ¢

Generator

CL =50 pF
(see Note B) I
(see Note A) =

TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 4. Driver Test Circuit and Voltage Waveforms

5V

————— 3v
Input
Output | :
3Vorov tpzL —4—] | e
I |
| I
Generator | : \5",
(see Note A) Output 23v _{_ V.
e ?— oL
= TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 5. Driver Test Circuit and Voltage Waveforms

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr < 6 ns, tf< 6 ns,
Zo=50Q
B. Ci includes probe and jig capacitancs.

{if Texas
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

————— 3v
Generator Input 1.5V 1.5V
51Q | e

(see Note A)
15V 3 |
CL=15pF tpLH —je»! L tpnL
= (see Note B) | ] o e VOH
ov
= Output 13V 1.3V
VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 6. Receiver Test Circuit and Voltage Waveforms
15V S1
-1.5V —o
s CL =15pF
(see Note B)
Generator 7
(see Note A) 50Q
= TEST CIRCUIT
N Tyl ]
———15V ——— 15V
S1to1.5V S1to-1.5V
0V S20pen 0V S2Closed
S3 Closed S3 Open
VoH
Output 15V —— =45V
————— oV
VoL
S1to 1.5V S1to-1.5V
S2Closed S2 Closed
S3Closed S3 Closed
v l bl
o5V OH e 1.3V
Output % 0.5v
————— =13V VoL
VOLTAGE WAVEFORMS

Figure 7. Receiver Test Circuit and Voltage Waveforms
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; < 6 ns, tf< 6 ns,

Zo=50Q.
B. Ci Includes probe and jig capacitance.

{'P TeExAs
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A—JULY 1985 — REVISED MAY 1995

VOH - High-Level Output Voltage — V

4.5

3.5

25

1.5

0.5

TYPICAL CHARACTERISTICS
DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
T 5
Vec =5V Vee = 5V
TA=25°C ] 4.5 [~ Tp=25C
>
| 4
)
o
\\\ %. 3 l/
\ 3 25 /
°
&/ /r
S /
9 15
s /___./
- 1 //
2 1
0.5
-20 -40 -60 -80 -100 -120 2 0 20 40 60 80 100 120
IoH = High-Level Output Current — mA loL — Low-Level Output Current- mA
Figure 8 Figure 9
DRIVER
DIFFERENTIAL OUTPUT VOLTAGE
vs
OUTPUT CURRENT
4 =)
Vee =5V
TA=25C
>I 3.5 ~ A=
§ s \‘\
S SN
g 25 \\
3 2 N
3 A
e
é 1.5 \
o
1 1
: \
s

\

0
0 10 20 30 40 50 60 70 80 90 100

lo — Output Current - mA

Figure 10

{’P TeEXAS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

TYPICAL CHARACTERISTICS
RECEIVER RECEIVER
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs Vs
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURET
3 Ll 5 e Es
V|D=0.2V —VCc=5V
o 43| Tam2sc o [ vip=20mv
iz ] 4— loH=-440pA
) )
S 35 8 135
5 3 5 3
2 N 2
3 \ 5
;29 N Vee =525V S =
- =5, -
% \\‘/ ccC g o
i NN | Vee=5V 3
= =
= 1 vee=ams VRN 2 ¥
r 1 N r =
=t N ' o
o o
= 08 \k\ N B
: AN ;
0 -5 —10 —15 —20 —25 —30 —35 —40 —45 —50 -40 -20 0 20 40 60 80 100 120
IoH - High-Level Output Current — mA TA — Free-Alr Temperature — °C
: TOnly the 0°C to 70°C portion of the curve applies to the
Figure 11
SN75176B.
Figure 12
RECEIVER RECEIVER
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
VS Vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 0.6
Vec=5V / Voo =5V
TA=25°C Vip =-200 mV
T 05 // 7 05 loL=8mA
5 )
8 8
S o4 2 o4
E / 5
2 =
3 3 [ —
S 03 v © 03 —
i :
o |
£ 02 // £ 02
1’ i
L 0.4 L 04
0 0
0 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100 120
loL — Low-Level Output Current - mA Ta — Free-Alr Temperature - °C
Figure 13 Figure 14

‘V’ TeEXAS
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

TYPICAL CHARACTERISTICS
RECEIVER RECEIVER
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs Vs
ENABLE VOLTAGE ENABLE VOLTAGE
| T L ! ' Vip=-02V
1D * 2 Vee =525V iD= 0.
Load = 8 kQ2 to GND cc* Load = 1 kQto Ve
Ta = 25°C 5 ! [ | Tp =25°C

4 Vce =5.25V— ! ! § I
> > Vec=arsv TN, Loy
g Vee=5V : &
g 3 cc e} Vee =475V S
2 S
Y Ehaue
g 2
e 2 3

1 ! 2

P 2

1 1

0 0

o o5 ¥l 157 2 250 DR 0B 1 wi \R 25 3

V|- Enable Voltage - V

V| - Enable Voltage - V

Figure 15 Figure 16
APPLICATION INFORMATION
SN65176B SN65176B
SN75176B SN751768
R Rt
[
S §.
Up to 32
Transcelvers
e 6 o

Figure 17. Typical Application Circuit

NOTE: Theline should be terminated at both ends inits characteristic impedance (RT = Zg). Stub lengths off the main line should be kept as short

as possible.

{f” TeExas
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TlI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of TI
products in such applications requires the written approval of an appropriate Tl officer. Questions conceming
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
- safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1996, Texas Instruments Incorporated



SIEMENS

Phase Control IC

Features

@ Reliable recognition of zero passage

® Large application scope

@ May be used as zero point switch

® LSL compatible

® Three-phase operation possible (3 ICs)

@ Output current 250 mA
@ Large ramp current range
® Wide temperature range

TCA 785
Bipolar IC

P-DIP-16-1

Type

Ordering Code

Package

TCA 785

Q67000-A2321

P-DIP-16-1

This phase control IC is intended to control thyristors, triacs, and transistors. The trigger pulses
can be shifted within a phase angle between 0 ° and 180 °. Typical applications include
converter circuits, AC controllers and three-phase current controllers.

This IC replaces the previous types TCA 780 and TCA 780 D.

GNo [

O
=
J
=

10[] o
9] s

1EP003S6

Pin Configuration

(top view)

Semiconductor Group

Pin Definitions and Functions

Pin Symbol | Function

1 GND Ground

2 Q2 Output 2 inverted
3 Qu Output U

4 Q2 Output 1 inverted
S Vsyne Synchronous voltage
6 I Inhibit

74 QzZ Output Z

8 V rer Stabilized voltage
9 Rs Ramp resistance
10 Cio Ramp capacitance
11 Vi1 Control voltage

12 Ci2 Pulse extension
13 L Long pulse

14 Q1 Output 1

15 Q2 Output 2

16 Vs Supply voltage

09.94

-



SIEMENS TEATES

Functional Description

The synchronization signal is obtained via a high-ohmic resistance from the line voltage
(voltage Vs). A zero voltage detector evaluates the zero passages and transfers them to the
synchronization register.

This synchronization register controls a ramp generator, the capacitor Cio of which is charged
by a constant current (determined by Ro). If the ramp voltage V10 exceeds the control voltage
V11 (triggering angle o), a signal is processed to the logic. Dependent on the magnitude of the
control voltage V11, the triggering angle ¢ can be shifted within a phase angle of 0° to 180°.

For every half wave, a positive pulse of approx. 30 ps duration appears at the outputs Q 1 and
Q 2. The pulse duration can be prolonged up to 180° via a capacitor Ci.. If pin 12 is connected
to ground, pulses with a duration between ¢ and 180° will resuilt.

Outputs WT and W2 supply the inverse signals of Q 1 and Q 2.

A signal of ¢ +180° which can be used for controlling an external logic,is available at pin 3.
A signal which corresponds to the NOR link of Q 1 and Q 2 is available at output Q Z (pin 7).
The inhibit input can be used to disable outputs Q1, Q2and @1 , W2 |

Pin 13 can be used to extend the outputs @T and W2 to full pulse length (180° — o).

IPuLse
A S Aensi]
412
5
Vswne D Synchron. 14
Zero Register '
Detector 4 Q1
3
AN S Y ‘ 15 Q2
Vs I 3 Discharge Logic |2 W
= A+ |Monitor 3
[_>oo i Qz
Control
1 Comparator
GND
E|T 68
Discharge
9 |s 10 |11 Transistor |¢ |13
Vi
R Ve e Confrol [nhibit Long-Pulse
9 stab =0T \_/Voltage Commutation
il [EB00358

Block Diagram

Semiconductor Group 2
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TCA 785

! Vio
/\ / /\ <
\ > ) ! 511
! et o 10
__'_| |/ | n 7y
1 l
L J %
| | L8l §
| | [
| B ] V14
e ! ! | Vis
1 I
| l l
| | S )/ RN 14

Synchronization voltage

Ramp peak voltage

Ramp voltage

Control voltage

Min. ramp voltage =V

Q2

AT
-Q 2, Pin 1210 GND

- Q1,Pin 1210 GND

2, Pin 1310 GND

| | _I_ _‘ | Vo - 0T, Pin 1310 GND
l ! 2 Iy
R
| b———v; - au
t = W Vs - QZ
IR NG
I -
) 180° 1ED00359
Pulse Diagram
Semiconductor Group 3



SIEMENS oAl

Characteristics (cont'd)
8<Vs<18V;-25'C<Ta<85°C; f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Gireuit

Ramp generator

Charge current Io 10 1000 pA

Max. ramp voltage V1o Va—2 AR

Saturation voltage at capacitor | V1o 100 225 350 mV (1.6

Ramp resistance Ro 3 300 ka (1

Sawtooth return time t 80 us |1

Inhibit pin 6

switch-over of pin 7

Outputs disabled VeL 23 2.5 V]

Outputs enabled Ven 4 or3 Voo

Signal transition time tr 1 5 us |1

Input current Ion 500 800 pA |1

Ve=8V

Input current —IL 80 150 200 pA |1

Ve=17V

Deviation of Io 6o -5 5 % |1

R ¢ = const.

Vs=12V; Cio =47 nF

Deviation of I1o To - 20 20 va |1

R 9 = const.

Vs=8Vto18V

Deviation of the ramp voltage

between 2 following

half-waves, Vs = const. AV10 max =g %

Long pulse switch-over

pin 13

switch-over of S8

Short pulse at output Visu Gun) 25 vV

Long pulse at output ViaL 2.5 2 Ve

Input current LT 10 pA |1

Vis=8V

Input current —TaL 45 65 100 pA |1

Viea=1.7V

Outputs pin 2, 3, 4, 7

Reverse current Iceo 10 uA |2.6

Va=Vs

Saturation voltage Vsat 0.1 0.4 2 V- 12,6

la=2mA

Semiconductor Group 5
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TCA 785

Characteristics (cont'd)

8<Vs<18V;-25"C<Ta<85°C;f=50Hz

Parameter

Symbol

Limit Values

min.

typ.

max.

Unit

Test
Circuit

Outputs pin 14, 15
H-output voltage
—ITa=250 mA

L-output voltage
In=2mA

Pulse width (short pulse)
S9 open

Pulse width (short pulse)
with Ci2

Viansu

Viansy

1)

Ip

Vs—3
0.3
20

530

Vs—2.5
0.8

30

620

Vs—1.0

2

40

760

us

us/

3.6
2.6

1

Internal voltage control
Reference voltage
Parallel connection of
10 ICs possible

TC of reference voltage

VRer

QOREF

2.8

3.1

2x10-4

3.4

5x 10-4

1K

Semiconductor Group



SIEMENS TCA 785

Application Hints for External Components

min max

Ramp capacitance Ciwo 500 pF 1uFY  The minimum and maximum values of /1o
are to be observed

: _ ) VitxRox Co 2
Triggering point = —

Vrer x K
Vrer x K 2) Ramp voltage Vreex K xt 2)
Charge current o= —4m8M8 — Viomax=Vs -2V Vio=
Ro Rox C1o

Pulse Extension versus Temperature

IEDQ0360

780 l

ps/nF =15V
660

— 012=1HF
\\
600 _7d

540
5 480
£ 420
f 360
2 300
&

180

60

-40 -20 0 20 40 60 80 T 100

—_—7

1) Attention to flyback times
2K=1.10+20%

Semiconductor Group 7z
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TCA 785

Output Voltage measured to + Vs

3.7

[ED00361

38
33

3.1

V=15V

725

7

2:9
Vs - Y,
5T W, .

-25°C] .-

25 - —|- -

23 —
2114

1.9 =

1.7
15

13

14]
0.2

))

= {4

0
0

Supply Current versus Supply Voltage

100

200

IED00362
8.5
mA ,
7.9 O
]5 X 525 (
b/
7.3 /-’
6.7___/______ +25+C’
I [
6.1 ™
| z )
|
SSET TP '
P [
4.9 t
|
|
L3 1
1
8 10 12 14 16 18 V 20

Semiconductor Group
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SIEMENS TCA 785

(2 'I' 1nF
£
/ !
5
50 Hz 1k® 250 kQ Zero (12
O_DHZ [ Q 5 Detector
6x10 kQ
D Synchran. 14
8 Vaus R1 Ry PR : o
'S T 16 { ) i) 57 Vs
- _T_ T 8 Discharge Logic |2 Si3
I- 100 nF — - » L+ _i_ Monitor 3 <4
= - - 7 | sS
[_> /I Sé
1 (£ A
Control
GND 1 Comparatar
; Discharge
9 |8 10|11 Transistor 6l 113
Lo l o ;é 0Vto 57 S8
Roly v 1o o {;‘g‘g‘ﬁ) 16} 10 k2 i s
i 10 kQ

1ES00363

It is necessary for all measurements to adjust the ramp with
the aid of Cio and R s in the way that 3V< Viampmax< V's—2 V
e.g.Co=47nF; 18 V:Re=47 kQ; 8 V: R9 = 120 kQ

Test Circuit 1

Semiconductor Group 9
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TCA 785

R lila
: l”cso)
Pin2 3,4 7

14, 15
W

)

[ES00364

MC 6

The remaining pins are connected as in test circuit 1

Test Circuit 2
Vs
Ig
Pin 14, 15
MC 6
R l Ya
[ES00365
The remaining pins are connected as in test circuit 1

Test Circuit 3

Semiconductor Group 10



SIEMENS TCA 785

Ve/mV 75
Lo
—_—
75
Vy/V
0
—e
§ v
100 k2
Pin5

—quF 1k ]L,VS
AR

IES00366

Remaining pins are connected as in test circuit 1
The 10 uF capacitor at pin 5 serves only for test purposes

Test Circuit 4
+
; Oscillator
Pin 3 e
Pin 11 lDVM
———— 005V
= L
ﬂ 1£500368
[ES00367

Test Circuit 5 Test Circuit 6

Semiconductor Group 11
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TCA 785

>——— +
+
ot
[ o—
4
12k9 INZ065
b 4 [e]
Outputs
[ES00369 [£S00370
Inhibit 6 Long Pulse 13
8- v +

IES00371

Pulse Extension 12

Semiconductor Group

12

[ES00372

Reference Voltage 8



SIEMENS TCA 785

R l
o +—— . .
A e
b7 kS lIJRSYNc
IW 220 kQ
W 1N4005
0.47 uF.—L Load é?
10 kS
CNETTT7Y46 []” .
_3 15 BAY 61 T[
470 uF
HE| £ v |2 W |BAY 61| 150 Q AVZaN
16 V- BAT[BAY| ¢ N TXC10
220 V~ *lmd R i, ey
s| TCA 785 |12 == 2.2 uF(MKH)
0.22 iF 6 (N o1 H 10k
Tzsov- | BV b 10
8 9 s
22 kS 150 pF
G
0.1 uF == 1
100 |47 pF
kS
v @ . 2 <@
L
Mp [ES00373

Application Examples
Triac Control for up to 50 mA Gate Trigger Current

A phase control with a directly controlled triac is shown in the figure. The triggering angle of
the triac can be adjusted continuously between 0° and 180° with the aid of an external
potentiometer. During the positive half-wave of the line voltage, the triac receives a positive
gate pulse from the IC output pin 15. During the negative half-wave, it also receives a positive
trigger pulse from pin 14. The trigger pulse width is approx. 100 ps.
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Fully Controlled AC Power Controller
Circuit for Two High-Power Thyristors

Shown is the possibility to trigger two antiparalleled thyristors with one IC TCA 785. The trigger
pulse can be shifted continuously within a phase angle between 0° and 180° by means of a
potentiometer. During the negative line half-wave the trigger pulse of pin 14 is fed to the
relevant thyristor via a trigger pulse transformer. During the positive line half-wave, the gate of
the second thyristor is triggered by a trigger pulse transformer at pin 15.
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SIEMENS

SLE00S3I dw
—o0
B d \ 4 4
o
64 1N00L
4U Ly ;
= =L4riy 0
0
oY
W 040101582 %
Gt
zuL |l REIY S ,
o —
¥ 3 LOOINE ey | W i \ ASL X7
N oL e LL 9
: b AT : IPA 91
M= | ez ==2 S8LYIL [ T4 oooL
s 3 umx L9f L9
1 .
Qﬁu AV8|AVE 3D
. — v v A 022
5072 L9 AVE W t
I—K 5l P
5022 19 AvS ¢
ALY _H_ g K eh
1Y Yza xflw“_mr
ool e !
04490Q!SSXZ
% 022 S009NL ZN
uz>mn< —“u M6
BALY D
v
—o0
3

Half-Controlled Single-Phase Bridge Circuit with Trigger Pulse Transformer and Direct

Control for Low-Power Thyristors
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t with Two Trigger Pulse Transformers for
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Half-Controlled Single-Phase Bridge C

Low-Power Thyristors
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