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3 Phase Induction Motor Soft Starter

Adirek Potibut

Amnat Likhitwathanachai
Eakachai  Choosong
Assist.Prof.Dr.Vijit Kinnaret Advisor

Chalermchart Manop Advisor

ABSTRACT

This project proposes the three phase induction motor soft starter on the basis of stator voltage
control using SCRs as switching devices. Soft start operation is automatically controlled by MCS-51.
The starting time and initial voltage can be set by defining SCR firing. As a consequence, the motor
speed increases gradually to rated speed. The proposed soft starter can reduce starting current resulting

in prolonged motor lifetime and eccentric motor shaft prevention for higher load inertia.
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Stopped g 2003/03/06_22:27:11
CH1=200V : : : 1 Sms/div
AC 10011 : : 3 I (5msydiv)

: : : : NORM:200kS /s

=Tracel= Mak 184.0v

ol grogq. .
: CH1
CH1 V/DIV | YADIY
VAR 200 Vv
=Filter= =0Offset= =Record Length= =Trigger=
Smoothing : ON CH1 ! =====—-= Main : 10K Mode : AUTO
BW I FULL CH2 : 0.0v Zoom : K Type : EDGE CH1 4
Delay : 0.0ns
Hold Off : MINIMUM

JUN 8-2 usssiunla vaslnan R fiyngavuau 90’

aina 1 Youmasy 200 13ad

¥

Stopped 9 2003/03/06_22:26:19
CH1=200V : : Smsydiv
AC 100:1 : L (Bmsydiv)
: NORM:200kS /s

=Tracel= Mak 288.0Y
: Frieq 50;D0Hz

CH1 V/DIV ]
VAR
=

Smoothing :

BW

CH1
Y/DIVY

200 VvV

=0Offset=

I FULL CH2 : o.0v

=Record Length=
CH1 | -—="Cmg Main 10K Mode : AUTO
Zoom : 1K Type : EDGE CH1 4

=Trigger=

Delay : 0.0ns
Hold OfF : MINIMUM

317 8-3 usadulaveslvan R Aiyugavuau 70’
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Stopped 4 2003/03/06 22:25:57
CH1=200V : 4 Sms/div
AC 100:1 : I (5msydiv)

: : NORM:200kS /s

=Tr acef] = Max

286.0v

.......................... 193750z :
E : . CH1
CH1 V/DIV | V;DOWV
VAR o
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : ON CH1 ! —==eme Main : 10K Mode : AUTO
BW © FULL CH2 : o0.0v Zoom K Type : EDGE CH1 4

Delay : 0.0ns

Hold OfF : MINIMUM

70 -4 ussainnlavealnan R fiyugavuau 45

ana 1 Youmnu 200 ag

Stopped 3 2003/03/06_20:47:04
CH1=500V :  CH2=50V © Emsydiv
AC 100:1 AC 100:1 i (Smsydiv)

: : : NORM:200kS /s

=Tracel= Max  320,0v :  Mi
: Frbeq 49;75Hz
=Trace2= Mak 26; 00V
...... i W, FredD, 50;00Hz : e
=Filter= =Offset= =Record Length= =Trigger=

Smoothing : ON  CH1 :
BW I FULL CHZ :

Main @ 10K
Zoom : 1K

Mode : AUTO

Type : EDGE CH1 4
Delay : 0.0ns
Hold Off ! MINIMUM
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Stopped g 2003/03/15_20:54:05
CHI=300V : CH2=10V ] 7 ] © 10ms/div

DC 100:1 DC 100:1 3 ; : : (10ms/div)
: : : : : : NORM:100KS /5

©q 51.,02Hz :
eq 75;76Hz :

=Filter= =Offsel= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main 10K Mode : AUTO
BW © FULL CH2 : 0.0V Zoom : 500 Type : EDGE CH1 £
Delay : 0.0ns
Hold Off MINIMUM

UM 8-7 gluuaasnszumnaveslitan Motor 1 60% Voltage
aina 1 vourau 1 uowil
Uauaaussaunlavesinan Motor l 60% Voltage
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Stopped | 2003/03/15 20:50:07

CH1=300V : CH2=10v : : : 10ms/div

DC 100:1 : DC 100:1 : : © (10ms /div)
: : : : : : NORM.HmkS/s

=Tracel= Rms 167.5Y
=Trace2= Rms 6. 219v

Format | FileName AutoF.1e| ] s [To :
BMP gox | ot T | TopMenu |

=Filter= —0ffset- =Record Length= =Trigger=
Smoothing : ON CH1 : ov Main @ 10K Mode : AUTO
BW [ FULL CH2 : 0.0v Zoom . 500 Type : EDGE CH1 4
Delay : 0.0ns

Hola Off : MINIMUM

7 8-8 jilunuaasnazuanaveslnan Motor 71 80% Voltage

ana 1 voumnu 1 owil
r LY 4’
Juaruaaus s unaveslan Motor i 80% Voltage

aina 1 Yeunny 300 ag

2003/03/15 20:46:48
10ms /div

Pal

CH1=300V : CH2=10V : :
DC 100:1 : DC 100:1 : S 7 :
0 % : : e yh g 1) | W B (M) N‘.’BW.‘?‘.’.“E‘.’..S..

.xF\-’!

S B 4

197.4v Freq 50;00Hz :

L7788V G Freq s0iswHz i g Shge 1
=Filter= =Offset= =Record Length= =Trigger=
8Smoothing : ON CH1 : ov Main @ 10K Mode : AUTO
BW © FULL CH2 : 0.0v Zoom 500 Type : EDGE CH1 4
Delay : 0.0ns

Hold Off : MINIMUM

71 8-9 uuansnszuainlaveslian Motor i 90% Voltage

aipa 1 Youmnu 1 uowil
y i e
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Stopped q 2003/03/15 20:41:12
CH1=300V : CH2=10V i ¢ 10ms/div
DC 100:1 DC 100:1 : I : (10ms/div)

NORM:100kS /s

=Tracel= Freq 90;91Hz
~Tracezgfl gms 71-983V N\ iNNREd [ BB sz

=Filter= =Offset= =Record Length= =Trigger=

Smoothing : ON  CH1 : oV Main : 10K Mode @ AUTO

BW © FULL CH2 : o.0v Zoom : 500 Type : EDGE CH1 £
Delay : 0.0ns
Hold OfFF : MINIMUM

U7 8-10 guuswaasnszumnavealian Motor i 90% Voltage {An13% load 0.63 Nom
7 | J
mna 1 Youmny 1 tewil

JUmuanasssumlaveslnan Motor il 90% Voltage In13% load 0.63 N-m
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i s-11 jhuunansnszuamlalumsamsnuonosagds Direct On Line vase Iniilvan

Stopped | — 2003/03/15 22:23:03
CHIS500V @  CH2=50V : 3 : T 200ms /div
DG 100:1 : o 5 : (200ms /div)

DC 100:1 :

. NORM!SKS/s

E gi0y II‘HlI1||II||1|!IIIIIHI| H]HI“VIIHHH}
-TracéII Rm%s en H DY
Sl=Tracez=_rms |l R
1 . -
e Ll (ML HIIIIIIIH!'HIIIHHHIII
=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON  CHI1 : ov Main : 10K Mode @ AUTO
BW : FULL CH2 : 0.0v Zoom : 500 Type : EDGE CH1 £
Delay : 0.0ns
Hold Off : MINIMUM

3 7 o dj
ana 1 ¥ounny 5 uonil

Uauaaassiualumsamsnuomaslngds Direct On Line vasz Inillnan

aina 1 Youmau 500 Taas

;1]7‘7' 8-12

Siopped [oe—— | 2003/03/15 22:22:21
CHI=500V @  CH2=50V : J ] T 200ms/div
DC 100:1 : D 10001 ; : (200ms /div)
o ) — = i T AN (o AN W, - ~—— PREERE /S
SN
L AR
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: ’ e 3
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i It i M
2L % ! ol I I i
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; i r I
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=Tracel= Rms i HERH | 1B 51
rracez= rme (I 9|'u" - '.;? W i T
? T 4 [l I (Hth
= £ 3 m] ‘ (il .11,“!\ HT\HHM \‘l 1‘1 !1 H
=Filter= =0Offset= =Record Length= =Trigger=
Smoothing : ON CH1 : oV Main : 10K Mode : AUTO
BW I FULL CH2 : o.ov Zoom : 500 Type : EDGE CH1 £
Delay : 0.0ns
Hold OffF : MINIMUM

shnaasnszuamalunizanmsnuemeslaeis Direct On Line vaszilan

1.5 N-m aina 1 Y¥oundy 5 uewil
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Stopped 2003/03/15 21:14:51
CHI=500V : CH2=40.0v : © 500ms/div

BC 100:1 DC 10021 ¢ (500ms/div)
I e : : NORM:2KS /s

=Filter= =0Offset= =Record Length= =Trigger=
Smoothing : ON CH1 : oV Main : 10K Mode : AUTO
BW I FULL CH2 : 0.0v Zoom . 400 Type : EDGE CH1 4
Delay : 0.0ns

Hold OfF : MINIMUM

3V 8-13 guumuansnszumlalunrsammuomosing5s Soft Start i 0% Voltage
d A =1 [ I o 7
walumsamsn 10 51i ana 1 Yaunsy 4 wowil
FUaruaaasadiurlalumsamsnuomosiagds Soft start A 0% Voltage

d a =] 15 A4 Jd
naﬂumﬁtrmin 10 3 @na 1 ¥ouniny 500 T?aﬂ

Stopped 2003703715 21:21:41
CH1=500V : . 500m&/div
DC 100:1 : (500ms/div)

: NORM:2kS/s

2

=Tr acefl =

m :
E*il’ra g2
=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main : 10K Mode @ AUTO
BW @ FULL CH2 : ooV Zoom @ 400 Type : EDGE CH1 £
Delay : 0.0ns

Hold Off : MINIMUM

it 8-14 ghomaasnszuamlahimsamsnuemosTag3s Soft Start i 10% Voltage
nalumaansn 10 i ana 1 Yeurhdy 4 uowil
JUaruaaussdunalumsamsnuomosTaess soft Start i 10% Voltage
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Stopped [— ] 2003/03/15 21:31:00
CHI=500V :  CH2=10.0V : I : 3 © 500ms/div
DC 100:1 : DC 100:1 : I ; : 1 (500ms/div)

: : : + : NORMQkSIS

......... l“ | l”““'f““‘ il (“lll U,
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|‘I| e !ll!1

M
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=Filter= =Offsel= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main : 10K Mode : AUTO
BW © FULL CH2 : o.ov Zoom @ 400 Type : EDGE CH1 4

Delay : 0.0ns
Hold Off : MINIMUM

gz/n 8-15 humansnszuamlalumrsanrsnuemos1ness Soft Start 7 70% Voltage
ualumsanisn 10 5l ana 1 Yoy 4 nowil
sUaruanssadunalunisamsnuomosTaass Soft Start 7t 70% Voltage

d a = r I o Jd
nm?umsamin 10 W ana 1 Younmny 500 T’Jﬁﬂ

2003/03/15 21:34:37

Stopped
CH1=500Vv : CH2=40.0V : 5 500ms /div
(Snllms/dlv)

DC 100:1 : DC 100:1 :
: : : : : NORM:2kE /5

e LImH
e o _

=Tracel= Rm:

in =Trace2= Rugl
=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main : 10K Mode : AUTO
BW © FULL CH2 : o.ov Zoom @ 400 Type : EDGE CH1 £
Delay : 0.0ns

Hold Off : MIN]MUM

g1 8.16 shaasnszuaialunrsamsnuenoslags Soft Start i 90% Voltage
nalumsanisn 10 5nil mna 1 Yoardy « uowt
guaruaaussiumalumsamsnuenoslagss Soft Start i 90% Voltage

nalupmsamsn 10 5 ana 1 Youmsy 500 1ad
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Stopped j— 2003/03/15 21:38:00
CHISS00V @  CH2=40.0vV : : : : 500ms/div
DG 100:1 ! DC 10001 : i (500ms/div)

: : ;. NORM:2kS /5

3
i

-------- 1'”‘!. Hvl'l‘l”flel " iéimmn“ﬁ !1 1Au i ' Ilml .].1'.”['[“ Hmwu i
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=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main : 10K Mode : AUTO
BW I FULL CH2 : 0.0v Zoom : 400 Type : EDGE CH1 £
Delay : 0.0ns
Hold OfF : MINIMUM
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Stopped | — 2003/03/15 21:40:48
CHI1=500V @  CH2=400V : 1 : : ] 1s/div
DC 100:1 DC W1 | T : i (1s/div)

: : : : 7 : : ! NORM!1KS/s

&

bbb

=Tracel= Rms

=Trace3=

=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON CH1 : ov Main : 10K Mode : AUTO
BW @ FULL CH2 : o.ov Zoom : 500 Type : EDQE CH1 4
Detay : 0.0ns
Hold OffF : MINIMUM

Juii 818 pthuansnszuamlalunisanisnuomesTngs Soft Start 71 10% Voltage
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2003/03/15 215754
. 500ms/div

: (500ms/div)
: NORM:2kS/s

Stopped
CH1=500V :

=Filter= =Oftset= =Record Length= =Trigger=
Smoothing : ON  CH1 : ov Main : 10K Mode : AUTO
BW © FULL CH2 : o0.cv Zoom : 400 Type : EDGE CH1 4
Delay : 0.0ns
Hold OfF : MINIMUM

1 8-19 usmansnszuamlalumsamsnuomosiaess Soft Start 1 90% Voltage
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Stopped 2083/03/15_22:01:16
CHI=500V | CHZ=400v n : : T 500mMS/div
- : : : : (S00ms /div)
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=Trac {
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PR Lt 1t ruiulllf”lx i il
: + : : I i :
=Filter= =0Offset= =Record Length= =Trigger=
Smoothing : ON CH1 : oV Main @ 10K Mode @ AUTO
BW :@ FULL CH2 : 0.0V Zoom : 400 Type : EDQE CH1 4
Delay : 0.0ns

Hold OffF : MINIMUM

g 820 phomaasnszuamlalunrsamsnuomosiags Soft Start 71 90% Voltage
& a o r F o 7
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Stopped
CH1=500V : CH2=40.0V : 500ms/div
DC 100:1 : : (500ms /div)
g . [ NORM:ZkS/ s

ekt S S S B B

=Filter= =Offset= =Record Length= =Trigger=
Smoothing : ON  CH1 : oV Main : 10K  Mode : AUTO
Zoom : 400  Type : EDGE CH1 4

BW © FULL CH2 : 0.0V .
Delay : 0.0ns
Hold Off : MINIMUM

gl 821 pthnwaasnszumalunrsanisnuenosTneds Soft Start i 90% Voltage
nalumsanrin 10 5uil Avan 1L5N-m mna 1 Yoarhsu + uowil
saaaussdiunlalumsansnuomosTagds Soft Start 7l 90% Voltage
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sunsuiililunsmvguyaamsnueme fmilsanh 3 slawuinna

; This is a Systronix generated Main file

; Put your include statements in this file

< Aedokstokskskokokok ook s ok sk skokeotoskok sk ko sk ok sk ok sk sk ok ok ok
b

etttk skesfesfokesk ok ok s ok ook seoksok skok sk sk ok sk ok ok sk skok ok ok sk

Rk ok ok Sk ok ok ok ok ok ok

; Microcontroller MCS-51
; Project :soft starter

; Assembler:rad 51

; File:soft start

< sdokeskoskoksfokoskosioskokok sk okokoskok skok sk sk ok ok sk ok ok skokok skokak ok ok
b

etttk dokokeofeofokesk ok ok skok sokskoskokok sk ok ok ook ok kokok sk ok ko

Aeokodokok skok sk ok keokok

; EXTERNAL RAM
VOLTAGE_1 EQU 0B000H
TIME 1 EQU 0B001H
VOLTAGE_2 EQU 0B002H
TIME 2 EQU 0B003H

; 8255

CONTROL EQU 8003H
PORT_A EQU 8000H
PORT_B EQU 8001H
PORT_C EQU 8002H

; LCD MODULE
LCD_EN BIT P33
LCD_RS BITP34

; IC SCAN KEYBOARD
PRESS BIT P14
OUT_EN BITP3.1

; STACK POINTER

STACK EQU 12H

<ok steodoe stk okl sk ok ok s sk ok ok ok ok sk sk ok skok sk ok ok ok skok
b

eskstedoskesteodorofokokskoksk sk sk ok sk kol skok ko skok sk ok sk ok ok ok ok skok ok ko

okoksk skoR Kok skok ok

ORG 0000H
MOV SP#STACK

ACALL INIT 8255
ACALL INIT_LCD

MOV A#20

MOV DPTR#VOLTAGE 1
MOVX @DPTR,A

MOV DPTRATIME_ 1
MOVX @DPTR,A

MOV DPTR #VOLTAGE 2
MOVX @DPTR,A

MOV DPTR #TIME,_2
MOVX @DPTR,A

MOV R2,#00

MOV R7,400

MOV R54#00

MOV R6.#00

MOV 7CH,#00

MAIN_I:  ACALL SUB_MAIN

TT:

CINE R2,#06H,MAIN 1



ACALL LCD_OFF ; WRITE

STATUS:
ACALLLCD CLR
MOV DPTR #TEXT 12
ACALL WRITE_LCD

-*************************************
>

**************************************

*

CINE R7,#00H,SHOW NEXT
:NOW STOP
ACALL SET_ADD40
MOV DPTR #TEXT. 13
ACALL WRITE_LCD
ACALL LCD BLINK
RR: MOV 70H,#0FFH
ACALL DELAY
LCALL SCAN_KEY. 1

CINE A#0AH,QQ ;RUN

SIMP WW
QQ: CINE A #0CH,WW
;FUNCTION

MOV R2#01

SIMP TT

WW: ACALLLCD_OFF
ACALLLCD _CLR
MOV DPTR #TEXT 14
ACALL WRITE_LCD
MOV DPTRATEXT 15
ACALL SET_ADD40
ACALL WRITE_LCD
ACALL LCD BLINK

QA: MOV 70H#0FFH
ACALL DELAY

LCALL SCAN KEY 1
CINE A,#0DH,QP
AJMP JUMP_AF

QP: CINE A #0EH,QA
AJMP TT

EE: CINE A#0EH,RR
DECR2
AJMP TT

;ESC

< stskddokokokskarskskok ok stk ok stk s ok ok sk sk ok ok ok ok ok skok
:

etk o dokokokofofodok sk stk kool skokok sk ok skokook ook %ok ok

Hok sk

SHOW NEXT: CJNE

R7#01H,SHOW_NEXT1 ;NOW RUN 100%

ACALL SET_ADD40
MOV DPTR #TEXT 11
ACALL WRITE_LCD
ACALL FUN _SHOW
ACALL LCD BLINK
PP: MOV 70H #0FFH
ACALL DELAY
LCALL SCAN KEY 1
CINE A#0BH,UU
;DECREASE
AJMP LOOP ONE
UU: CINE A #0CH,IT

;FUNCTION
MOV R2,#01
AJMP TT

II: CINE A #0DH,00

ACALLLCD OFF
ACALLLCD_CLR
MOV DPTR #TEXT 16

;STOP
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ACALL WRITE_LCD SS: CINE A#0CH,DD

MOV DPTR #TEXT 17 :FUNCTION

ACALL SET_ADD40 MOV R2,#01

ACALL WRITE_LCD TTT:  AJMPTT

ACALL LCD BLINK
QPP: MOV 70H#0FFH DD: CINE A#0DH,FF :STOP

ACALL DELAY DE:

LCALL SCAN KEY 1 ACALL LCD_OFF

CINE A #0DH,Q0 ACALLLCD CLR

AJMP JUMP_AH MOV DPTR #TEXT 16
QO: CINE A #0EH,QPP ACALL WRITE_LCD

AJMP TT MOV DPTR#TEXT 17

ACALL SET ADD40

00: CINE A#0EH,PP :ESC ACALL WRITE_LCD

DEC R2 ACALL LCD_BLINK

AJMP TT QI: MOV 70H,#0FFH
ko ookl sk o ok sk ok koo s o ok ok sk oK LCALL SCAN KEY 1
* CINE A#0DH,QU
SHOW_NEXTI: CINER7#02H,TTT ACALLLCD OFF

ACALL SET_ADD40 ACALLLCD CLR

MOV DPTRATEXT 11 MOV DPTR #TEXT 5

ACALL WRITE_LCD ACALL WRITE_LCD

ACALLFUN_SHOW MOV DPTR #TEXT 4

ACALLLCD BLINK ACALL SET_ADD40
GG: MOV 70H #0FFH ACALL WRITE_LCD

ACALL DELAY ACALL LCD_BLINK

LCALL SCAN KEY 1

CINE A#OAH,AA AJMP STOP_XX
;INCREASE

AJMPLOOP FC QU: CINE A#0EH,QI
AA: CINE A#0BH,SS AJMP TT
;DECREASE

AJMP LOOP_ONE FF: CINE A#0BH,GG



DEC R2
AJMP TT

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

Hskok sk okk

JUMP_AF:
ACALLLCD OFF :RUN
ACALLLCD CLR
MOV DPTR#TEXT 3
ACALL WRITE_LCD

MOV DPTR#TEXT 4
ACALL SET ADD40
ACALL WRITE_LCD
ACALL LCD_BLINK

ACALLLOAD START
MOV A,72H

ACALL BEGIN_START

CJNE R7 #00H,JUMP_AH

MOV R7#01
MOV R6,#00
MOV 7CH #20
AIMP TT

;*************************************
Festeskokoksdokkokof ok ok dokok ko s ok o e kol sk sk ok ok ok sk ko o

ek ok ok sk ok ok ok sk

JUMP_AH:
ACALLLCD OFF :STOP
ACALLLCD CLR

MOV DPTRATEXT 5
ACALL WRITE_LCD
MOV DPTR#TEXT 6
ACALL SET_ADD40

ACALL WRITE_LCD
ACALLLCD BLINK

CJNE R6,#00,JUMP_AL

ACALL LOAD STOP
MOV A,74H

ACALL BEGIN_START

LOOP_AZ:
MOV R7,#00
MOV 7CH,#00
ATMP TT

JUMP_AL: = ACALL STOP DELAY
SIMP LOOP_AZ

s ekkskokookololeskaksteok s ok ok sk ok ok sk ok ok ko ok s ksk sk sk sk ko ok
’

Fokokoktokokokokokokokokok ki ok s kol sk ok ok sk ok ok ok o sk sk ok s sk ok ok sk ok

Hekok skokokok

LOOP_FC: MOV A,7CH
;PRESS ONE FOR INCREASE

ACALL FUN_SAME1



LOOP_AC: MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR#PORT B
MOVX @DPTR,A
MOV DPTR#PORT _C
MOVX @DPTR,A
ACALL DELAY 83ms
CINE A,7DH,LOOP_AX
MOV A,7CH
CINE A #20,LOOP_QW
MOV R7,#01
AIMP TT

LOOP_QW: MOV R7#02
AIMP TT

LOOP AX: DECA
SIMP LOOP AC

;*************************************
Feskesksksdokokokskokokdokok sk koo skokok skt ok ok skok sk skt skokok ok sk ok

ok kok ko

LOOP_ONE: MOV A,7CH

;FOR DECREASE
CINE A#01,LOOP_TWO3
AJMP DE

LOOP_TWO3:
ACALL FUN_SAME2
LOOP_AB: MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR,#PORT B
MOVX @DPTR,A
MOV DPTR#PORT _C
MOVX @DPTR,A
ACALL DELAY 83ms
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CJNE A,7DH,LOOP_AN
MOV A,7CH
CINE A#00,LOOP QE
MOV R7,#00
AIMP TT
LOOP_QE:
MOV R7#02
AIMP TT
LOOP_AN: INC A
SIMP LOOP_AB

<Rk ek e skodeste ke skl sk sk ok ok s st sk ok s sk sk sk sk sk sk sk sk sk sk ok sk skok skok
b
Feokesksksksteodokokokofotoksk sk sk sk s sk ki sk skoske sk ok sk s skok ok ok ook

ook k ok sk kok

FUN_SAMEL: CINE A #00H,QQL
MOV A #00
SIMP QQJ
QQL:
MOV B#5
MUL AB

QQJ:
MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR
PUSH ACC
INC 7CH
MOV A,7CH
MOV B#5
MUL AB

MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR
MOV 7DH,A



POP ACC
RET

FUN_SAME2: MOV A,7CH
MOV B,#5
MUL AB

MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR

PUSH ACC

DEC 7CH

MOV A,7CH

MOV B#5
MUL AB

MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR

MOV 7DH,A

POP ACC

RET

FUN_SHOW: MOV A,7CH
MOV B#5
MUL AB

MOV B#100
DIV AB
SETB LCD RS
CJNE A#00,FUN_SHOW1
MOV PO#20H
ACALLLCD _CLK
QR:
MOV A,B

-6

MOV B,#10
DIV AB

ADD A #30H
MOV P0,A
ACALLLCD CLK
MOV A,B

ADD A#30H
MOV P0,A
ACALLLCD_CLK
MOV P0,#25H
ACALLLCD CLK
CLR LCD RS

RET

FUN_SHOW1: ADD A #30H
MOV P0,A
ACALLLCD CLK
SIMP QR

sk kR kR ok ks ok sok o ook ok sk ok ok
ok sk ok ok otk R ok sk ok ok sk sk sk s ok sk s kR ok ko o ok sk ok ok ok
ek ok o ok o o sk

; INITIAL 8255
sokskoksooRokoR ko desokok ok ok Rk R R Rk ok ok
steskoksk ok ok stofokotoke sksk o o ok sk ok ok st ek s ok sk o ok sk sk ok ok o

ook kK ok ok ok o ok

INIT_8255: MOV DPTR#CONTROL
MOV A #80H
MOVX @DPTR,A
MOV DPTR #PORT A
MOV A #0FFH
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A



MOV DPTR,#PORT_C

MOVX @DPTR,A
RET

-*************************************

-7

ACALLLCD _CLK

**************************************

Hsfesk sk ok ok ok ok ok

; INITIAL LCD MODULE

<Rtk kR skokokokokook ke stk skskokokoskok ok ok skokok skokesk skok sk sk ok ok
>

ekt okokokskskok ook ok o ok ok sk skok sk ok ok ok sk ok ok skokok sksk ok ook sk

3k 3k ke sk ok sk skok ok ok

INIT_LCD: MOV P0#00H
SETB LCD RS
SETB LCD._EN
MOV 70H#20
ACALL DELAY
TIME 20ms
CLR LCD_RS
;COMMAND
MOV P0#00111000B
;FUNCTION SET
ACALLLCD CLK
MOV 70H,#05
ACALL DELAY
TIME 5ms

MOV P0,#00111000B

ACALLLCD_CLK

MOV 70H,#05

ACALL DELAY
TIME 5ms

MOV P0,#00001000B
LCD

MOV P0,#00000001B ;:CLEAR
LCD

ACALLLCD CLK

MOV P0,#00000110B :ENTRY
MODE ,INCREASE ADDRESS

ACALLLCD CLK

MOV P0,#00000001B :CLEAR

LCD
ACALL LCD CLK

RET
;DELAY

<Sheskesfoloskoteskosk ok ek sk ok ke sfe sk ok sk sk ok sk sk sk ok ook sk ok sk ok sk sk ok sk ok
b
eskeskdeooskofeokokeok sk skok o ok sk sk skok ok sk sk sk sk sk skok okok ok ok sk ok skok ok sk ok

stekok ok ko ckokok

LCD_OFF: -~ MOV P0,#00001000B
ACALLLCD CLK
RET
:DELAY LCD_CLR: MOV P0#00000001B
ACALLLCD CLK
RET

LCD_ON: MOV P0,#00001100B
ACALLLCD CLK
:DELAY RET

LCD_ENT: MOV P0,#00000110B
;OFF ACALLLCD_CLK

RET



LCD BLINK: MOV P0,#00001111B
ACALLLCD CLK
RET

SET_ADD40: MOV P0#11000000B
ACALLLCD CLK
RET

SET_ADD43: MOV P0#11000111B
ACALLLCD CLK
RET

SET_ADDO00: MOV P0,#10000000B
ACALL LCD_CLK
RET

;*************************************
sk skoskeodeokskeoske ok sk sk ko ke sk ok sk sk skokskok sk sk ek sk ok ok seokok ok ok ok

sk kokok ok

. SUBROUTINE FOR LCD MODULE
DELAY: SETB PSW.3

MOV R1,70H
DELAY 1: MOV R2#0E7H
DELAY 2: NOP

NOP

DINZ R2,DELAY 2

DINZ R1,DELAY_1

CLR PSW.3

RET

DELAY 83ms: SETB PSW.3
MOV R1,410
DELAY 83 2: MOV R2#100

-8

DELAY 83 1: NOP
NOP
DJNZ R2,DELAY 83 1
DINZ R1,DELAY 83 2
CLR PSW.3
RET

LCD CLK: CLRLCD EN
:ENABLE FOR LCD MODULE
MOV 70H,#02
ACALL DELAY
SETB LCD_EN
RET

< 3 3k 3k 3k oKk sk ko ok Ok Sk stk skok skok skeske sk skok skokok sk koskosk kR kok
e sfesfesfe e ke o s ke o ok ok ok ok e 3k ok ok ok ok ok sk sk sk Sk sk sk sk sk ok sk kokskoskok

ok ok kkok ok ok

DELAY X1: MOV A,78H
DELAY_13: MOV R3,79H
DELAY 11: MOV DPTR#PORT A

MOVX @DPTR,A

MOV DPTR #PORT_B

MOVX @DPTR,A

MOV DPTR#PORT_C

MOVX @DPTR,A

PUSH ACC

LCALL SCAN_KEY 2

CINE R7#01,DELAY_LOOP

POP ACC

MOV R6,#01H

MOV 7AH,A

RET

DELAY_LOOP: MOV R4,#21



NOP
DINZ R4,$
POP ACC
DIJNZ R3,DELAY 11
CINE A#0AH,LOOP RE
MOV R7,#00H
RET

LOOP RE: DEC A
SIMP DELAY 13

-*************************************
:

et skodesfok ko ok ok ok sk ok sk ok sk ok ok kok ok

DELAY_X2: MOV A.78H
DELAY 21: MOV R3,79H
DELAY_22: MOV R4#10
;CORRECT
DELAY_23: MOV DPTR#PORT A
MOVX @DPTR.A
MOV DPTR #PORT_ B
MOVX @DPTRA
MOV DPTR #PORT _C
MOVX @DPTR,A
PUSH ACC
LCALL SCAN KEY 2
CINE R7#01H,DELAY 24
POP ACC
MOV R6#01H
MOV 7AH,A
RET
DELAY 24: MOV 7BH#18
NOP
DINZ 7BH,$
POP ACC
DINZ R4,DELAY 23
DINZ R3,DELAY 22

-9

CINE A#0AH,DELAY 27
MOV R7,#00
RET
DELAY 27: DEC A
SIMP DELAY 21

-*************************************
>

et e skokolke sk ok sk ok stk skok sk ok sk ok ok

DELAY_X3: MOV A,78H
DELAY_31: MOV R3,79H
DELAY_32: MOV R4,#10
;CORRECT
DELAY_33: MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT_C
MOVX @DPTR,A
PUSH ACC
MOV 7BH,#20
DELAY_35: LCALL SCAN_KEY 2
CINE R7,#01,DELAY. 34
POP ACC
MOV R64#01H
MOV 7AH,A
RET
DELAY 34: NOP
NOP
NOP
NOP
NOP
DINZ 7BH,DELAY 35
POP ACC
DINZ R4, DELAY 33



DJNZR3,DELAY 32
CINE A#0AH,DELAY 37
MOV R7#00
RET

DELAY 37: DEC A
SJIMP DELAY 31

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

Fokokok steskokokeske Skt stk sk stk sk ok ok ok sk kokok

DELAY_XX1: MOV A#00H
DELAY WW: MOV R3,79H
DELAY FG: MOV R4 #43
;CORRECT
MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT _C
MOVX @DPTR,A
NOP
DINZ R4,$
DJNZ R3,DELAY FG
INC A

CINE A,78H,DELAY WW

MOV A #0AEH

MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT C
MOVX @DPTR,A
RET

=3k koot skokesfeskeokeok sk ok sk sk sk sk sk ok ok sk sk sk sk sk sk sk sk sk skok sk okok
b
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DELAY_XX2: MOV A #00H
DELAY_YY: MOV R3,79H

DELAY EG: MOV R4#50
;CORRECT
DELAY_UU: MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR#PORT C
MOVX @DPTR,A
NOP
NOP
NOP
NOP
NOP
NOP
DINZ R4 DELAY UU
DJNZ R3,DELAY_EG
INC A
CINE A,78H,DELAY YY
DOl: ~ MOV A#0AEH
MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR#PORT B
MOVX @DPTR,A
MOV DPTR#PORT C
MOVX @DPTR,A
RET

koo ok koot skookok ok ok R ok o

etk deokok sk skl sk o ok ok ok ke ok



DELAY_XX3: MOV A#00H
DELAY_PP: MOV R3,79H
DELAY_0OO: MOV R4,#40
;CORRECT
DELAY_SS: MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR#PORT B
MOVX @DPTR,A
MOV DPTR#PORT C
MOVX @DPTR,A
MOV R5,#47
NOP
NOP
DELAY AA: NOP
NOP
NOP
DINZ R5,DELAY_AA
DJNZ R4,DELAY_SS
DINZ R3,DELAY_00
INCA
CINE A,78H,DELAY PP
MOV A #0AEH
MOV DPTR#PORT A
MOVX @DPTR,A
MOV DPTR#PORT B
MOVX @DPTR,A
MOV DPTR#PORT C
MOVX @DPTR,A
RET

STOP_XX: ACALL STOP DELAYS5
MOV R7#00
MOV 7CH,#00
AJMP TT

STOP_XXI1:
MOV B#05
MUL AB
ADD A#15
MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR
STOP_XX3:
MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT C
MOVX @DPTR,A
ACALL DELAY 83ms
CINE A#93H,STOP_XX2
MOV A #0AEH
MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR#PORT B
MOVX @DPTR,A
MOV DPTR #PORT. C
MOVX @DPTR,A
MOV R7#00
MOV 7CH,#00
AIMP TT
STOP_XX2: INC A
SIMP STOP_XX3

STOP_DELAY: MOV A.7AH
STOP_DELAY4:

MOV R3#10H
STOP_DELAY3: MOV R4 #0FFH



STOP_DELAY!1: MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT C
MOVX @DPTR,A
NOP
NOP
NOP
NOP
DJNZ R4,STOP_DELAY1
DJNZ R3,STOP_DELAY?2
STOP_DELAYS:
MOV A#0AEH
MOV DPTR #PORT A
MOVX @DPTR,A
MOV DPTR #PORT B
MOVX @DPTR,A
MOV DPTR #PORT _C
MOVX @DPTR,A
RET
STOP_DELAY?2: INC A
SIMP STOP_DELAY3

;*************************************
Fdeckokokoskoolooleiokokok ok skokokokokok sk ok s skoskok skekosk sk sk sk
okokskokok ok ok

; MAIN SUBROUTINE
;*************************************
etttk skskokokokkokokok ok kool kol sk stk sk sk ko sk ok sk ok sk ok

Kokok ok ok sk ke ok

SUB_MAIN: CJNE
R2#00H,SUB_MAIN 1

ACALL SUB_SUB
RET

SUB_MAIN_1: CJNE

R2#01H,SUB_MAIN 2

ACALL SUB_SUB 1

RET

SUB_MAIN_2: CINE

R2,#02H,SUB_MAIN 3

ACALL SUB_SUB 2

RET

SUB_MAIN 3: CINE

R2#03H,SUB_MAIN 4

ACALL SUB_SUB 3

RET

SUB_MAIN_4: CINE

R2#04H,SUB_MAIN 5

ACALL SUB_SUB 4
RET



SUB_MAIN 5: CJNE
R2#05H,SUB_MAIN_END

ACALL SUB_SUB 5
RET

SUB_MAIN_END: RET

;*************************************
**************************************
ekoksk ckokok ok ok ok

; R0O=0 LCD SHOW 'SOFT STARTER’
;*************************************
**************************************

sk okok sk ok ok ok sk ok ok

SUB_SUB: ~ACALLLCD OFF
ACALLLCD CLR
MOV DPTR #TAB
ACALL WRITE_LCD
;WRITE 'SOFT STARTER'
ACALL SET ADD40
MOV DPTR#TAB._ 1
ACALL WRITE_LCD
ACALLLCD BLINK
LOOP_BB: MOV 70H#0FFH
ACALL DELAY
LCALL SCAN KEY 1
;SCAN KEY BOARD FOR PRESS ENTER
CINE A #0DH,LOOP BB
INC R2
RET

<kt ok steofoleskokok ok ok ok g stk skt skok ok skokok skok sk ok sk ok sk ok
b
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; RO=1 LCD SHOW
FUNCTION/RUNNING

<seskskodokokskoteokokokokok s s skof ok ok sk sk s sk ok e stk sk sk sk ok ok
L
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SUB_SUB_1: ACALL LCD _OFF
ACALLLCD CLR
ACALL SET_ADDO00
MOV DPTR#TAB_2
;WRITE 'FUNCTION/RUNNING'
ACALL WRITE_LCD
ACALL SET_ADD40
MOV DPTR #TAB_3
ACALL WRITE_LCD
ACALL LCD BLINK
JUMP_1: MOV 70H #0FFH
ACALL DELAY
LCALL SCAN KEY 1
CINE A#0AH,JUMP ;JUMP
IF NOT PRESS RUN
MOV R2,#06H
RET
JUMP:  CINE A#0CH,JUMP 2
;JUMP IF NOT PRESS FUNCTION
INC R2
RET
JUMP_2:  CINE A#0EH,JUMP _1
;JUMP IF NOT PRESS ESC
DEC R2
RET



‘*************************************
**************************************

edokokok ok ok ok ok ok sk sk sk ok

; R0=2 LCD SHOW '%V START' AND
RECIEVE SET UP FROM KEY BOARD

~*************************************
b
**************************************

koot ok ok sk ok ok skok sk sfeok

SUB_SUB_2: MOV R0#71H
MOV DPTR#TAB 4
ACALL ROUTINE_XX
MOV DPTR#VOLTAGE _1
ACALL SHOW_DATA
RET

;*************************************
**************************************
eskekkok skok s ofok sk okok

; R=3 LCD SHOW 'TIME AT START'
;*************************************
**************************************

Fokdokokodk ook skeokok ok sk

SUB_SUB_3: MOV RO#72H
MOV DPTR #TAB._5
ACALL ROUTINE_XX1
MOV DPTR #TIME _1
ACALL SHOW_DATA _1
RET

-*************************************
4
**************************************

Fokskskok g ook ok sk ok sk ok

; R2=4 LCD SHOW '%V AT STOP'
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SUB_SUB_4: MOV R0#73H
MOV DPTR #TAB_6
ACALL ROUTINE_XX
MOV DPTR#VOLTAGE 2
ACALL SHOW DATA
RET

;*************************************
**************************************
ok ok kok kokokokok ok

; 'R2=5 LCD SHOW TIME AT STOP'
;*************************************
**************************************

kst sk ok sk oskosk skok ok

SUB_SUB_5 MOV R0O#74H
MOV DPTR#TAB 7
ACALL ROUTINE_XX1
MOV DPTR #TIME 2
ACALL SHOW_DATA _1
RET

;FRsRsdlRdokckolok ko ke stk ok ko stk ok sk ook sk e kok ok
b
FoksdeskatokkokdotololoR s ok ks ko ok otk ook ook sk e skok ok o
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; ROUTINE

ROUTINE_XX: ACALLLCD OFF
;FOR VOLTAGE
ACALLLCD CLR
ACALL SET_ADD40
ACALL WRITE_LCD



ACALL SET_ADD00
MOV DPTR #TXX ;WRITE ##
ACALL WRITE_LCD
ACALL LCD BLINK
RET
ROUTINE_XX1: ACALL LCD OFF
:FOR TIME
ACALLLCD CLR
ACALL SET_ADD40
ACALL WRITE_LCD
ACALL SET_ADD00
MOV DPTRATXX 1
ACALL WRITE_LCD
ACALL LCD BLINK
RET

= R Sk koo skeokskokofokok sk sk ok sk sk sk sk ok sk sk ok skoskok sk ok sk ok ok
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SHOW _DATA: MOV 75H,DPL
;FOR VOLTAGE
MOV 76H,DPH
CINE R5#00H,LOOP_XX
CLR A
MOVX A,@DPTR
MOV @R0,A
MOV B#10
DIV AB
ADD A#30H
SETB LCD RS
MOV P0,A
ACALLLCD CLK
MOV P0#30H
ACALLLCD CLK

SIMP LOOP_END

LOOP_END: CLRLCD RS
LCALL SPECIAL PRESS
LCALLKEY CHECK 1
SIMP LOOP_YY

LOOP_XX: MOV R3#00H
MOV R4,#00H
LCALLKEY CHECK 1

LOOP YY: RET

<okt ok skskokokskok ok skokok skok sk sk sk sk sk ok ok sk sk ok ok ook skok skok ok
b
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SHOW_DATA 1: MOV 75H,DPL
:FOR TIME

MOV 76H,DPH

CINE R5#00H,LOOP WWW

CLR A

MOVX A,@DPTR

MOV @R0,A

MOV B#10

DIV AB

ADD A #30H

SETB LCD_RS

MOV P0,A

ACALLLCD CLK

MOV A,B

ADD A#30H

MOV P0,A

ACALLLCD CLK

SIMP LOOP_RRR



LOOP_RRR: CLRLCD RS
LCALL SPECIAL PRESS
LCALLKEY CHECK
SIMP LOOP_UUU

LOOP_WWW: MOV R3 #00H
MOV R4,#00H
LCALLKEY CHECK

LOOP UUU RET

<Rk steofooskokesksk sk ok s ok e skeok s sk sk sk ok sk sk ok sk stk sk sk sk ok ok sk ok
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; BEGIN SUBROUTINE FOR START
INDUCTION MOTOR

;*************************************
etk steokofokokokokoksk ok ok sk ook ok kok sk skok ok ok kok ok ok ok ok ok ok

e ok sk sk ok ok ok ok ok ok

LOAD_START: MOV DPTR#VOLTAGE 1

MOVX A,@DPTR MOV
EXTERNAL RAM TO ACC

MOV RO#71H

MOV @R0,A :DATA
BUFFER FOR %VOLTAGE

MOV DPTR #PERCENTAGE

MOVC A,@A+DPTR

MOV 78H,A JINITIAL
VOLTAGE

MOV A,@R0

MOV B#10

DIV AB

PUSH ACC
MOV DPTR #TAB_%VDPH

MOVC A,@A+DPTR
MOV 76H,A :MOV DPH
TO 76H

POP ACC

MOV DPTR#TAB_%VDPL

MOVC A,@A+DPTR

MOV 75H,A

MOV DPTR#TIME_1

MOVX A,@DPTR :MOV
SET UP TIME TO ACC

MOV 72H,A

MOV DPL,75H

MOV DPH,76H

MOVC A,@A+DPTR

MOV 79H,A :TIME TO
DELAY FROM LOOK UP TABLE

RET

<ok deokskeokoleskokokskokok ook sk ok ok ok sk sksk ok sk ok ok ok ok ok ok ok kosk sk ok
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LOAD_STOP: MOV DPTR#VOLTAGE 2
MOVX A,@DPTR
MOV RO#73H
MOV @R0,A
MOV DPTR #PERCENTAGE
MOVC A,@A+DPTR
MOV 78H,A
MOV A,@R0
MOV B,#10
DIV AB
PUSH ACC



MOV DPTR #TAB_%VDPH
MOVC A,@A+DPTR

MOV 76H,A

POP ACC

MOV DPTR #TAB_%VDPL
MOVC A,@A+DPTR

MOV 75H,A

MOV DPTR #TIME 2
MOVX A,@DPTR

MOV 74H,A

MOV DPL,75H

MOV DPH,76H

MOVC A,@A+DPTR

MOV 79H,A

RET

-*************************************
b
**************************************
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BEGIN_START: CINE @R0.4#00,SKIP 2
CLR C
CINE A#05,S

S: JNC SKIP_111
CINE R7,#00H,STOP_01
ACALL DELAY X1
RET

STOP 01: ACALLDELAY XXI1
RET

SKIP_111: CLRC
CINE A #42,5+3
JNC SKIP 11
CINE R7,#00H,STOP_03
ACALL DELAY X2
RET

STOP_03: ACALL DELAY XX2
RET

SKIP_11:  CINE R7#00H,STOP 02
ACALL DELAY X3
RET

STOP 02: ACALLDELAY XX3
RET

-*************************************
: ]
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SKIP_2:  CINE @RO#10,SKIP 3
CLR C
CINE A #05,$+3
JNC SKIP_12
CINE R7#00H,STOP._10
ACALLDELAY X1
RET

STOP_10: ACALL DELAY XX1
RET

SKIP 12: CLRC
CINE A#41,S3

S3: JNC SKIP 13
CINE R7400H,STOP 12
ACALL DELAY X2
RET

STOP_12: ACALL DELAY XX2
RET

SKIP_13:  CINE R7,#00H,STOP 13
ACALL DELAY X3
RET

STOP_13:  ACALL DELAY XX3
RET

Sdeksteksk ok ok skt e f ok sk skekook sk sk s ok ok sk ok ok s sk sk s sk ok o sk ok
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SKIP_3:  CINE @R0,#20,SKIP 4
CLR C
CINE A #04,54

S4: INC SKIP_14
CINE R7#00H,STOP 21
ACALL DELAY X1
RET

STOP 21: ACALLDELAY XXI
RET

SKIP_14: CLRC
CINE A#39,S5

S5: INC SKIP 15
CINE R7,400H,STOP 22
ACALL DELAY X2
RET

STOP 22:
ACALL DELAY XX2
RET

SKIP_15: CJNE R7,#00H,STOP 23
ACALL DELAY_ X3
RET

STOP 23: ACALL DELAY XX3
RET

Sk ookl ok ok ik ookl ok ok ok ok ook
skokesksk ok sk ok o o ok ok ok ok ok
SKIP_4:  CINE @RO#30,SKIP 5
CLR C
CINE A #04,S6
S6: JNC SKIP_16
CINE R7#00H,STOP_31
ACALL DELAY X1
RET
STOP_31: ACALLDELAY XXI

n-18

RET
SKIP_16: CLRC
CINE A #38,S7
S7: INC SKIP_17
CINE R7,400H,STOP_32
ACALL DELAY X2
RET
STOP_32: ACALL DELAY XX2
RET
SKIP_17:  CJNE R7#00H,STOP 33
ACALL DELAY X3
RET
STOP 33: ACALL DELAY XX3
RET

« eskstesfeoke stk sk sk s sk sk sk sk e s ok sk ok sk sk ok ok ok sk sk ok ok ok ok ok ok
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SKIP_5:  CINE @RO#40,SKIP 6
CLRC
CINE A #04,S8

S8: JNC SKIP_18
CJNE R7,#00H,STOP 41
ACALL DELAY. X1
RET

STOP_41: ACALL DELAY XXI
RET

SKIP 18: CLRC
CINE A#37,89

S9: JNC SKIP 19
CINE R7,#00H,STOP 42
ACALL DELAY X2
RET

STOP_42: ACALL DELAY XX2
RET



SKIP_19:  CINE R7,400H,STOP 43
ACALL DELAY X3
RET

STOP_43: ACALL DELAY XX3
RET

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

etk sk ok ok sk sk ok ook ok ok ok

SKIP_6:  CINE @RO#50,SKIP 7
CLR.C
CINE A#04,S10
S10: JNC SKIP 20
CJNE R7#00H,STOP_51
ACALL DELAY X1
SIMP STOP_5END
STOP_51: ACAIFDEMNA YN
STOP 5END: RET
SKIP_20: CLRC
CINE A#36,S11
S11I: JNC SKIP 21
CJNE R7#00H,STOP_52
ACALL DELAY X2
RET
STOP_52:
ACALL DELAY XX2
RET
SKIP_21:  CINE R7#00H,STOP_53
ACALL DELAY X3
RET
STOP_53: ACALLDELAY XX3
RET

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

sokokokok skok ok okook s kok

SKIP_7:  CINE @RO#60,SKIP 8
CLRC
CINE A#04,S12

S12:  JNC SKIP 22
CINE R7,#00H,STOP 61
ACALL DELAY XI
RET

STOP_61: ACALL DELAY XXI
RET

SKIP 22: CLRC
CINE A#34,513

S13:  JNC SKIP 23
CINE R7,#00H,STOP_62
ACALL DELAY X2
RET

STOP_62: - ACALL DELAY XX2
RET

SKIP 23:  CINE R7,#00H,STOP_63
ACALL DELAY X3
RET

STOP_63: ACALL DELAY. XX3
RES

;*************************************
ek sk ok ok ok sk ok ok ok sk sk ok sk
SKIP_8:  CINE @RO,#70,SKIP 9
CLR C
CINE A,#04,514
S14:  INC SKIP 24
CINE R7#00H,STOP 71
ACALL DELAY X1
RET
STOP_71:  ACALLDELAY XXI
RET



SKIP 24: CLRC
CINE A #33,515

S15:  INC SKIP 25
CINE R7400H,STOP 72
ACALL DELAY X2
RET

STOP 72: ACALLDELAY XX2
RET

SKIP_25: CINE R7#00H,STOP 73
ACALL DELAY X3
RET

STOP_73: ACALLDELAY XX3
RET

Sk sk sk sk ok sk skoskokosk sk sk

SKIP 9:  CINE @RO0,#80,SKIP_10
CLRC
CINE A#04,516

S16:  INC SKIP. 26
CINE R7,#00H,STOP_81
ACALL DELAY X1
RET

STOP 81: ACALLDELAY XXI
RET

SKIP 26: CLRC
CINE A#32,817

S17:  JINC SKIP 27
CINE R7,#00H,STOP_82
ACALL DELAY X2
RET

STOP 82: ACALLDELAY XX2
RET

SKIP 27: CINE R7#00H,STOP_83
ACALL DELAY X3

Nn-20

RET
STOP_83: ACALL DELAY_ XX3
RET

o skokesfe sk ok ke sk sk sk sfe sk sk ok sk sk stk ke sk stk sk sk sk sk sk sk skok sk sk ok ok sk
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SKIP 10: CINE @RO,#90,SKIP END
CLR C
CINE A #03,S18
S18:  JNC SKIPP 28
CINE R7,#00H,STOP 91
ACALL DELAY X1
RET
STOP 91: ACALL DELAY XXI
RET
SKIPP 28: CLRC
CINE A#30,8+3
JNC SKIP 28
CINE R7#00H,STOP. 93
ACALL DELAY X2
RET
STOP 93: ACALL DELAY_ XX2
RET
SKIP_28: CINE R7#00H,STOP 92
ACALL DELAY_ X3
RET
STOP 92: ACALL DELAY XX3
SKIP END: RET

ok okeoke ok ok ok ke ke e ok ok ok ok ok ke ok ok ok e ke sk skeske sk sk sk sk sk ok sk sk ke skeskek
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;  WRITE LCD MODULE
WRITE_LCD: SETB LCD_RS
CLR A

MOVC A,@A+DPTR
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CINE A #0DH,REPEAT WRITE_LCD_2: SETB LCD_RS
SIMP WRITE_END :FOR VOLTAGE
REPEAT: MOV P0,A SETB ACC.5
ACALL LCD_CLK SETB ACC.4
INC DPTR MOV P0,A
SIMP WRITE_LCD LCALLLCD CLK
WRITE_END:  CLRLCD RS MOV P0,#30H
RET LCALLLCD_CLK
CLR LCD_RS
WRITE_LCD_1: SETBLCD RS CLR ACC.5
;SHOW NUMBER FOR SET UP TIME CLR ACCA4
SETB ACC.5 MOV B#10D
SETB ACC.4 MUL AB
MOV P0,A MOV @R0,A
ACALLLCD CLK MOV 70H,#0FFH
CLR LCD RS LCALL DELAY
INC R3 LCALL SPECIAL PRESS
CLR ACC.5 RET
CLR ACC 4
CLR A CHECK_NUMBER: PUSH ACC
RET MOV B,#10
JUMP_10:  CINE R3#02H,JUMP_4 CLRA
MOV R1,#00H MOV A,@R0
LCALL CHECK_NUMBER MUL AB
LCALL CHECK_ERROR MOV @R0,A
CINE R1,#00H,JUMP 4 POP ACC
LCALL SPECIAL PRESS ADD A,@RO
JUMP_4: MOV R1,#00 RET

RET <sestolofeokkookskeokok ok ki ok sk ok ok s ok s keok sk s sk ok ok sk kol ok ok
b
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CHECK_ERROR:  CINE A #00,CHECK_3
SIMP CHECK_1
CHECK 3:  CLRC

CINE A#61,S19
S19: JNC CHECK_1
MOV @R0,A
RET
CHECK 1: MOV PO#3AH
SETB LCD RS

LCALLLCD CLK
CLR LCD_RS
LCALL SET_ADD40
MOV DPTRATEXT 2
LCALL WRITE_LCD
CHECK 2:  LCALL SPECIAL PRESS
CINE A #0FH,CHECK_2
MOV R6,#01H

RET

<ok sfeokokokokokok sk sk sk ok ok sk s sk sk sk ok sk ok ok ok ok sk sk sk skokok sk ok
b
Feskdodoksdeokokokskok kol ook ek sk skl skook sk ok sk skeok sk sk sk sk sk sk sk ok

Fekeokeok ok skok ok ok ko ko

; SCANKEY BOARD

SCAN_KEY: MOV P1,#0FFH

;CHECK FOR PRESS ANY KEY
JNB P1.4,SCAN_KEY

RET

SCAN KEY_1:  SETB OUT EN
MOV P1,#0FFH :SET P1IS
INPUT PORT
JNB P1.4,SCAN KEY 1

CLR OUT EN

n-22

MOV A,P1

ANL A #0FH

MOV DPTR #KEY

MOVC A,@A+DPTR
;LOOK UP TABLE FOR PRESS KEY

SETB OUT_EN

RET

SCAN_KEY 2: SETBPSW.3
;TOTAL 38us

MOV R1,#02

SETB OUT_EN
SCAN_KEY 21: MOV P1#0FFH

JNB P1.4,SCAN_SS

CLR OUT_EN

MOV A,P1

ANL A #0FH

MOV DPTR #KEY

MOVC A,@A+DPTR

SETB OUT EN

CJNE A,#0BH,SCAN_KK

CLR PSW.3

MOV R7,#01

RET
SCAN_SS: MOV R2,#04

NOP

DINZ R2,$
SCAN_KK: DINZR1,SCAN _KEY 21
CLR PSW.3

RET

SPECIAL_PRESS: MOV 70H,#0FFH
LCALL DELAY



LCALL SCAN KEY 1
MOV R4#01H
CINE A#ODH,STEP 1  :NOT
PRESS ENTER
RET
STEP _I: CINE A#0EH,STEP 2
:NOT PRESS ESC
RET
STEP 2: CINE
A#OFH,SPECIAL PRESS ;NOT PRESS
CLEAR

+eskeokoe ok st ok ok sk ok ok ok sk ki sk sk ok sk sk skt sk ok s skokok sk ok sk ok ok
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;  CHECK WHAT DOES PRESS ANY
BOTTOM
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KEY_CHECK:  CJNE R4,#01H,SKIP
;FOR TIME

SIMP GOTO 1
SKIP: MOV 70H,#0FFH

LCALL DELAY

LCALL SCAN_KEY 1

GOTO _1: CINE A#00H,GOTO 3
LCALL WRITE_LCD 1
;PRESS NUMBER 0

SIMP KEY CHECK

GOTO 3: CINE A#01H,GOTO 4
LCALL WRITE_LCD 1
:PRESS NUMBER 1

SIMP KEY CHECK
GOTO 4: CINE A #02H,GOTO 5
LCALL WRITE_LCD 1
:PRESS NUMBER 2

SIMP KEY CHECK
GOTO_5: CINE A #03H,GOTO 6
LCALL WRITE_LCD 1
:PRESS NUMBER 3

SIMP KEY_CHECK
GOTO. 6: CINE A #04H,GOTO 7
LCALL WRITE_ LCD 1
:PRESS NUMBER 4

SIMP KEY_CHECK
GOTO _7: CINE A#05H,GOTO 8
LCALL WRITE_LCD _1
;PRESS NUMBER 5

SIMP KEY CHECK
GOTO _8: CINE A #06H,GOTO_9
LCALL WRITE_LCD _1
:PRESS NUMBER 6

SIMP KEY_CHECK
GOTO 9: CINE A #07H,GOTO_10
LCALL WRITE_LCD 1
;PRESS NUMBER 7

SIMP KEY CHECK



GOTO_10:  CINE A#08H,GOTO 11
LCALL WRITE_LCD 1
:PRESS NUMBER §
SIMP KEY _CHECK

GOTO_11:  CINE A#09H,GOTO_12
LCALL WRITE_LCD 1
;PRESS NUMBER 9
SIMP KEY CHECK

GOTO_12:  CINE A#0AH,GOTO 13
SIMP KEY CHECK
;PRESS RUN

GOTO_13:  CINE A#0BH,GOTO 14
SIMP KEY CHECK
;PRESS STOP

GOTO_14:  CINE A#0CH,GOTO_15
SIMP KEY CHECK
:PRESS FUNCTION

GOTO_15:  CINE A#ODH,GOTO_16
CINE @RO,#00H,GOTO_18
LCALL CHECK 1
LIMP KEY CHECK

GOTO_18: MOV R5,#00
MOV DPL,75H

f-24

MOV DPH,76H

MOV R3,#00

MOV R4,£00

MOV A,@R0

MOVX @DPTR,A

INC R2 :PRESS
ENTER

RET

GOTO_16: CINE A#0EH,GOTO 17
MOV R5#00H
MOV R3#00H
MOV R4,#00H
DECR2 ;PRESS
ESC
RET

GOTO _17: CINE A #0FH,GOTO

MOV R5#01H
;PRESS CLEAR
MOV R3#00H
RET
GOTO: LIMP KEY_CHECK

<Rk steokofokoskok sk ok ok s sk skofoioskok ok sk sk sk skok ko ok sk ok
b
Feeokskokodokokokaieokokokok s ok sk sk ok skek sk st sk sk sk ok ok sk ok sk sk ok sk sk ok sk

etk skosk ok

KEY_CHECK_1: CINE R4#01H,SKIP 1
SIMP GOTOX_1

SKIP_1: MOV 70H,#0FFH



LCALL DELAY
LCALL SCAN_KEY 1

GOTOX_1:  CINE A#00H,GOTOX 3
LCALL WRITE_LCD 2
:PRESS NUMBER 0
SIMP KEY_CHECK._1

GOTOX_3:  CINE A#01H,GOTOX 4
LCALL WRITE_LCD 2
:PRESS NUMBER 1
SIMP KEY CHECK_1

GOTOX 4:  CINE A#02H,GOTOX_5
LCALL WRITE_LCD 2
:PRESS NUMBER 2
SIMP KEY CHECK. 1

GOTOX_5:  CINE A#03H,GOTOX 6
LCALL WRITE_LCD 2
;PRESS NUMBER 3
SIMP KEY CHECK 1

GOTOX 6:  CINE A#04H,GOTOX 7
LCALL WRITE_LCD 2
;PRESS NUMBER 4
SIMP KEY CHECK 1

GOTOX_ 7:  CINE A#05H,GOTOX_8
LCALL WRITE_LCD 2
:PRESS NUMBER 5
SIMP KEY CHECK 1

GOTOX_ 8:  CINE A#06H,GOTOX_9
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LCALL WRITE_LCD 2
;PRESS NUMBER 6
SIMP KEY_CHECK_1

GOTOX_ 9:  CINE A#07H,GOTOX_10
LCALL WRITE_LCD 2

:PRESS NUMBER 7
SIMP KEY CHECK _1

GOTOX_10:  CINE A#08H,GOTOX 11
LCALL WRITE_LCD 2

;PRESS NUMBER 8
SIMP KEY_CHECK_1

GOTOX_11: ~ CINE A#09H,GOTOX_12
LCALL WRITE_LCD 2
:PRESS NUMBER 9
SIMP KEY_CHECK _1
GOTOX_12:  CINE A#0AH,GOTOX 13
MOV 70H #0FFH
:PRESS RUN
LCALL DELAY
SIMP KEY CHECK _1

GOTOX_13:  CINE A#0BH,GOTOX 14
SIMP KEY_CHECK_1
:PRESS STOP

GOTOX_14:  CINE A#0CH,GOTOX_15
SIMP KEY CHECK_1
;PRESS FUNCTION



GOTOX_15:  CINE A#0DH,GOTOX 16

MOV R5#00H

MOV DPL,75H

MOV DPH,76H

MOV A,@R0

MOVX @DPTR,A

INC R2 :PRESS
ENTER

RET
GOTOX_16:  CINE A#0EH,GOTOX 17

MOV R5 #00H

DEC R2 :PRESS
ESC

RET

GOTOX _17: CINE A #0FH,GOTOX
MOV R5#01H

;PRESS CLEAR
RET

GOTOX: LIMP KEY CHECK 1

;*************************************
Fokokskdokokokokokokskskok sk ok dokokosk ook skolok seskok ke skl skokok kokok
eokokeokod ok ok ok ok ok ok ok ok

; TABLE FOR DISPLAY
;*************************************
Fedetooksfeeoleokook o s o ok sk ok ok sk sk sk ko skokok sk ok skskdok sk sk

ok skoskske skok ok sk ok ok ok

TAB: DB' SOFT S'0DH
;ADDERSS 00H
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TAB_1: DB 'TARTER' 0DH
;ADDRESS 40H

TAB_2: DB '(FUNC/RU',0DH
;ADDRESS 00H

TAB_3: DB 'NNING)',0DH
;ADDRESS 40H

TAB_4: DB '%V START',0DH
;ADDRESS 40H

TAB_5: DB 'START(s),0DH il

>

TAB_6: DB '%V STOP ',0DH SR

TAB_7: DB 'STOP (s)',0DH it

< ek siofokoskskostok ko sk ks stk ook sksk skoskok sk sk skokokok ko skok
bl
Sesteskeok s ok ok stk sk skesk ke sk sk sk sk ok sk ok sk sk st sk sk ke skesk sk sk sk ok e ok sk stk

Feokskokskokok kok ok ok ok

; LOOK UP TABLE FOR SCAN KEY
BOARD

KEY: DB
0AH,03H,02H,01H,0BH,06H,05H,04H,0CH,0
9H,08H,07H,0DH,0EH,00H,0FH

<esfeestededokesksfeokokeofe sk ok sk sk ok sk ok ok sk ok sk sk sk ok sk ok sk ok ok ok skok
:

ekt ool sdedeoe e kesteske s sk e e st s ke sk ok sk sk sk ke ok ok s ok e ok sk ok ok sk sk

AFekokeok sk ok sk ok ok ok ok ok

TXX: DB '#'0DH



TXX 1: DB 28H,36H,30H,29H,0DH
;WRITE (60)

TEXT_3: DB'RUNNING,0DH

TEXT 2: DB 'ERROR..',0DH

TEXT 4: DB'... ',0DH

TEXT_5: DB' STOPPI',0DH

TEXT 6: DB'NG..' 0DH

TEXT 11: DB 'RUN',0DH

TEXT _12: DB 'STATUS ;' 0DH

TEXT_13: DB'STOP'(0DH

TEXT_14: DB'RUN(ENT'0DH

TEXT_15: DB 'ER/ESC)',0DH

TEXT _16: DB 'STOP(ENT',0DH

TEXT_17: DB 'ER/ESC)',0DH

;*************************************
Reokeoksfeok deokokokokakok sk ok ok koskokotok sk sk ko ok skkok o ok sk sk o s ok

kodkeokesk ok ko ok ook ok

;% VOLTAGE FOR START AND STOP
(LOOP UP TABLE)
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PERCENTAGE: DB
0AEH,0FDH,0FAH,0F7H,0F4H,0A5H,0EDH,
0EAH,0E7H,0E4H

DB
0A1H,0DDH,0DAH,0D7H,0D4H,09FH,0CEH
,0CCH,0CAH,0C8H

DB
09EH,0C4H,0C2H,0C0H,0BEH,09DH,0B9H,0
B6H,0B4H,0B1H

DB
09CH,0ABH,0A9H,0A6H,0A4H,09BH,09FH,
09CH,09AH,097H

DB
09AH,093H,091H,08FH,08DH,099H,088H,08
5H,083H, 80H

DB 98H, 7BH, 79H, 76H, 74H, 97H,
6EH, 6BH, 69H, 66H

DB 95H, 61H, 5EH, 5BH, 59H, 94H,
54H, 51H, 4FH, 4CH

DB 93H, 47H, 45H, 42H, 40H, 91H,
3BH, 39H, 36H, 34H

DB 8FH, 2EH, 2BH, 29H, 26H, 8EH,
21H, 1EH, 1BH, 19H

DB 87H, 14H, 11H, 0FH, 7EH, 71H,
07H, 05H, 02H, 00H ,0AH

<3kt ok skokokokskokok ook ok ok ok ok skok skok ok ok sk ok ok sk skok sk sk
b
ekt sk dodookoieskskokod ok sk ok ok ok sk sk sfeske sk sk s ok sk sk s ok ok sk sk s sk sk

etk sk ok ok sk sk ok o ok ok ok ok skok

TAB_%VDPH: DB
1CH,1CH,1CH,1CH,1CH,1DH,1DH,1DH,1D
H,1EH



TAB_%VDPL: DB
00H,3DH,7AH,0B7H,0F4H,31H,6EH,0ABH.0
E8H,25H

ORG 1C00H
TAB_T0%: DB 00D,61D,122D,183D,244D

DB
30D,37D,43D,49D,55D,61D,67D,73D,79D,85
D,91D,98D,104D,110D,116D

DB
122D,128D,134D,140D,146D,152D, 159D,165
D,171D,177D,183D,189D,195D

DB
201D,207D,213D,220D,226D,232D,238D,244
D,250D

DB
26D,26D,27D,27D,28D,29D,29D,30D,30D,31
D,32D,32D,33D,34D,34D,35D

DB 35D,36D,37D

ORG 1C3DH
TAB_T10%: DB 00D,63D,127D,190D,253D

DB
32D,38D,44D,51D,57D,63D,70D,76D,32D,39
D,95D,101D,108D,114D,120D, 127D

DB
133D,139D,146D,152D,158D,165D,171D,177
D,184D,190D,196D,203D,209D,215D

DB
222D,228D,234D,241D,247D,253D

DB
26D,27D,27D,28D,28D,29D,30D,30D,3 1D,32
D,32D,33D,34D,34D,35D,35D,36D

DB 37,37,38

f-28

ORG 1C7AH
TAB_T20%: DB 00D,66,132,197

DB
26,33,39,46,53,59,66,72,79,86,92,99,105,112,1
18,125,132,138,145,151

DB
158,164,171,178,184,191,197,204,211,217,224
,230,237,243,250

DB
26,26,27,28,28,29,30,30,31,32,32,33,34,34,35,
36,36,37,38,38,39,39

ORG 1CB7H
TAB_T30%: DB 00,69,138,207

DB
28,34,41,48,55,62,69,76,83,90,97,103,110,117,
124,131,138,145,152,159

DB
166,172,179,186,193,200,207,214,221,228,234
,241,248,255

DB
26,27,28,28,29,30,30,31,32,32,33,34,34,35,36,
37,37,38,39,39,40,41,41

ORG 1CF4H
TAB_T40%: DB 00,71,142,213

DB
28,3543,50,57,64,71,78,85,92,99,106,113,121,
128,135,142,149,156,163

DB
170,177,184,191,199,206,213,220,227,234,241
,248,255



DB
26,27,28,28,29,30,30,31,32,33,33,34,35 35,36,
37,38,38,39,40,40,41,42,43

ORG 1D31H
TAB_T50%: DB 00,73,146,219

DB
29,36,4,51,58,66,73,80,88,95,102,109,117,12
4,131,139,146,153,161,168,175

DB
182,190,197,204,212,219,226,234,241,248,255

DB
26,27,28,28,29,30,31,31,32,33,34,34,35,36,36,
37,38,39,39,40,41,42,42,43 44

ORG ID6EH
TAB_T60%: DB 00,75,150,226

DB
30,38,45,53,60,68,75,83,90,98,105,113,120,12
8,135,143,150,158,165,173,180

DB
188,195,203,211,218,226,233,241,248

DB
26,26,27,28,29,29,30,31,32,32,33,34,35,35,36,
37,38,38,39,40,41,41,42 43 44

DB 44,45

ORG 1DABH
TAB_T70%: DB 00,78,155,233

DB
31,39,47,54,62,70,78,85,93,101,109,116,124,1
32,140,147,155,163,171,178

f-29

DB
186,194,202,209,217,225,233,240,248

DB
26,26,27,28,29,29,30,31,32,33,33,34,35,36,36,
37,38,39,40,40,41,42,43 43

DB 44,45,46.47

ORG 1DE8H
TAB_T80%: DB 00,80,160,240

DB
32,40,48,56,64,72,80,88,96,104,112,120,128,1
36,144,152,160,168,176,184

DB 192,200,208,216,224,232,240,248

DB
26,26,27,28,29,30,30,31,32,33,34,34,35,36,37,
38,38,39,40,41,42,42,43 44

DB 45,46,46,47,48

ORG 1E25H
TAB_T90%: DB 00,386,172

DB
26,34,43,52,60,69,78,86,95,103,112,121,129,1
38,147,155,164,172,181,190

DB 198,207,216,224,233,241,250

DB
26,27,28,28,29,30,31,32,33,34,34,35,36,37 38,
39,40,41,41,42,43,44.45 46

DB 47,47,48,49,50,51,52

END
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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.

st w[]v
a2(]2 5[] a2
(]3 4[] a1
01+ B[]t
e i[5 2[]
1] 1[] Vi
az[]7 0[]
es []8 9[] 4,

[EP00356

Pin Configuration
(top view)

Semiconductor Group

Pin Definitions and Functions

Pin Symbol Function

1 GND Ground

g Q2 Output 2 inverted

3 QuU Output U

4 Q2 Output 1 inverted

b Vswne Synchronous voltage
6 I Inhibit

74 Qz Output Z

8 V rer Stabilized voltage

9 Ro Ramp resistance

10 C1o Ramp capacitance
1 V1 Control voltage

12 C12 Pulse extension

153 = Long pulse

14 Q1 Output 1

15 Q2 Output 2

16 Vs Supply voltage

1 09.94



SIEMENS TCA 785

Functional Description

The synchronization signal is obtained via a high-ohmic resistance from the line voltage
(voltage ¥5). A zero voltage detector evaluates the zero passages and transfers them to the
synchronization register.

This synchronization register controls a ramp generator, the capacitor C1o of which is charged
by a constant current (determined by Ro). If the ramp voltage V1o exceeds the control voltage
V11 (triggering angle ¢), 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 us duration appears at the outputs Q 1 and
Q 2. The pulse duration can be prolonged up to 180° via a capacitor Cx. If pin 12 is connected
to ground, pulses with a duration between ¢ and 180° will result.

Outputs UT and @2 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 , T2 .

Pin 13 can be used to extend the outputs @71 and T2 to full pulse length (180" — ¢).

Qzl Pulse

[ Extension
A 12
5
Vsyne [> Synchron. 14
Ssggcmr Register T, E
y
16\ ' ) I SLEIN S
Vs i 3 Discharge Logic | 2 i3
= A+ | |Monitor 3
=/ NN} au
= Do "0z
OO
Confrol
1 Comparator
GND
s EIT 68
Discharge
9 |8 10 11 Transistor 6113
Vi

_\Control Inhibit Long-Pulse

Ry Vst o=~ (= Voltage Commutation
IEB00358

Block Diagram

Semiconductor Group Z
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TCA 785

|
| | (K [PV Rg
| | |
“.__.1 | | B sk
| [ 2]
I | %
| | -I'"" i
l I I
| Vs
f ; i : V7
1\
( N Lis
I | 1 | |
0 ¥ IED00359

Synchronization voltage

Ramp peak voltage
Ramp voltage

Control voltage

Min. ramp voltage =V

A2

- Q1

- Q2,Pin12to GND

- Q1, Pin 120 GND

- Q2, Pin 1310 GND

1, Pin 1310 GND

- QU
- Q7

Pulse Diagram

Semiconductor Group



SIEMENS

TCA 785

Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vs -0.5 18 \Y

Output current at pin 14, 15 Ia -10 400 mA

Inhibit voltage Ve -05 Vs \Y

Control voltage Vi -0.5 Vs v

Voltage short-pulse circuit Vs - 0.5 Vs Vv

Synchronization input current Vs — 200 +200 pA

Output voltage at pin 14, 15 Va Vs \Y

Output current at pin 2, 3, 4,7 Ia 10 mA

Output voltage at pin 2, 3, 4,7 Va Vs \%

Junction temperature T 150 ©c

Storage temperature Tstg -55 25 'C

Thermal resistance

system - air Rinsa 80 K/W

Operating Range

Supply voltage Vs 8 18 \

Operating frequency 28 10 500 Hz

Ambient temperature Ta - 25 85 k-

Characteristics

8<Vs<18V;-25°C<Ta<85°C;f=50Hz

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

Supply current consumption Is 4.5 6.5 10 mA |1

S1 ... S6 open

Fin=0V

C10=47 nF; R9=100 ko

Synchronization pin 5

Input current Isms 30 200 pA |1

R 2 varied

Offset voltage AVs 30 43 mV |4

Control input pin 11

Control voltage range Vi 0.2 V10 peak v |1

Input resistance R 15 ko |5

Semiconductor Group 4



SIEMENS TCA 785

Characteristics (cont'd)
80Vs018V;-25°Cu07Ta085°C;f=50Hz

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

Ramp generator

Charge current To 10 1000 0A

Max. ramp voltage Vio Va—2 Al I

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

Ramp resistance Ro 3 300 ki -

Sawtooth return time t 80 0s |1

Inhibit pin 6

switch-over of pin 7

Outputs disabled VoL 3.3 <R ¥ Sl |

Outputs enabled Ven 4 353 Wl

Signal transition time tr 1 5 os |1

Input current Isn 500 800 oA |1

Ve=8V

Input current —Is L 80 150 200 0A |1

Ve=17V

Deviation of 1o I -5 H O 1

R = const.

Vs =12 V; Cio =47 nF

Deviation of 1o To - 20 20 O 1

R 9 = const.

Vs=8Vto18V

Deviation of the ramp voltage

between 2 following

half-waves, Vs = const. 0 V10 max A O

Long pulse switch-over

pin 13

switch-over of S8

Short pulse at output Visw ¥ 2.5 Wik

Long pulse at output Vs 2.5 2 " e

Input current 3w 10 oA |1

Vis=8V

Input current ~ha. |45 65 100 oA |1

Vis=17V

Outputs pin 2, 3,4, 7

Reverse current Iceo 10 OA |2.6

Va="Vs

Saturation voltage Vsat 0.1 0.4 2 V. |[286

Ia=2mA

Semiconductor Group S



THYRISTOR MODULE

PK(PD,PE)25FG

UL;E76102 (M)

Power Thyristor/Diode Module PK25FG series are designed for various rectifier circuits
and power controls. For your circuit application, following internal connections and wide
voltage ratings up to 1600V are available. and electrically isolated mounting base make
your mechanical design easy. 92.0
- 20.0]20.0]20.0 17.5
® 1) 25A, ITRMS) 39A, ITsm T00A IR S
®di/dt 100A/us Internal Configurations il M
® dv/dt 1000V/'s e
(Applications) < 4 g a0 ++1107A8
Various rectiﬁers_ @ oo s o] _17 2
+| NAME PLATE 2 |
L o e 14 el D
Light dimmers 2
Static switches Feaa i R
PD Unit 2 mm
BMaximum Ratings (Tj=25C unless otherwise specified)
Ratings
Sy Rom PDasFM | pDSrGs | Pbssrais | Poscrarey | U
PE25FG40 PE25FG80 PE25FG120 PE25FG160
VRRM _|* Repetitive Peak Reverse Voltage 400 800 1200 1600 Vv
VRsm | Non-Repetitive Peak Reverse Vottage 480 960 1300 1700 Vv
VDRM Repetitive Peak off-state Voltage 400 800 1200 1600 \'
Symbol ltem Conditions Ratings Unit
IT(av)  [* Average On-state Current Single phase, half wave, 180" conduction, Tc=81C 25 A
ITRMS) |%R.M.S. On-state Current Single phase, half wave, 180" conduction, Tc=81C 39 A
ITsm  [* Surge On-state Current V3 Cycle, 50/60Hz, Peak Value, non-repetitive 640/700 A
It * 2t Value for one cycle surge current 2870 AzS
Pem Peak Gate Power Dissipation 10 W
Pa(av) | Average Gate Power Dissipation 1 W
IFGm Peak Gate Current 3 A
VFGM Peak Gate Voltage (Forward) 10 \Y
VRGM Peak Gate Voltage (Reverse) 5 Vv
di/dt Critical Rate of Rise of On-state Cument | Ic=100mA,Vo=_14Vorm, dic/dt=0.1A/ ©s 100 Alus
Viso  |*Isolation Breakdown Voltage (RMS.) | A.C. Tminute 2500 v
Tj _ |*Operating Junction Temperature —40to +125 [
Tstg |* Storage Temperature —40to +125 T
Mounting Mounting (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 170 g
BElectrical Characteristics
Symbol ltem Conditions Ratings Unit
 IbrRM Repetitive Peak off-state Current,max Tj=125C, Vo=VbrM 5 mA
IRRM__ | Repetitive Peak Reverse Currentmax | Tj=125C, Vb=Vbrwm 5 mA
VM |*On-state Voltage,max Ir=75A 1.6 v
leT Gate Trigger Current,max Vb=6V, IT=1A 50 mA
Ver Gate Trigger Voltage,max Vo=6V, IT=1A 3 \Y
Vep Gate Non-Trigger Voltage,min | Tj=125C, Vb=14Vorm 0.25 v
dv/dt | Critical Rate of Rise of off-state Votagemin | Tj=125C, Vbp=24VDRrM 1000 V/us
Rth(-c) [* Thermal Impedance,max Junction to case %1 T/W

kmark : Thyristor and Diode part. No mark : Thyristor part

>anRex 50 Seaview Blvd. Port Washington, NY 11050-4618 PH.(516)625-1313 FAX(516)625-8845 E-mail: semi@sanrex.com
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e Gate Characteristics ey On-State Voltage max
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14.2 Pulse Transformers Pulse Transformers
Range of preferred types SKPT 14 to SKPT 27
——AE?solute Maximum Ratings
Symbol Conditions Values
TW Crest working voltage 400 ... 650 V
Vigol A.C. rms; 1 minute, see table below 25..5kV S
Top Operating Temperature —40...+85°C GKPY =7
Tag Storage Temperature -50..+90°C
Characteristics ?
Types N/Ns | [vat | Ry | R il e i e LR Ly m’g
> New Type s BVs Q Q mH pH pF | mA | us | Q Vv kV | conf
_SKPT 14b2,5 § [y 250 0,86 0,86 1,8 85 10 150 2 80 500 4 B
_SKPT 14k2,5 1514 250 0,86 0,86 1,8 85 10 150 2 80 500 4 Cc
——SKPT 14c2,5 2:1 250 1,6 0,86 35, 400 12 150 12,5, 80 500 4 D
_SKPT 14a3 1:1 350 1,25 1,25 2,8 135 12 150 | 2,5% 80 500 4 A
_SKPT 14i3 i1:1 350 1,25 1,25 2,8 135 12 150 | 25 | 8@ 500 4 D
_SKPT 14g3 2:1:1 330 3,5 1,6 11 148 10 150 5 80 500 4 B
SKPT 14c3,5 2:1 350 3,5 2,4 13,5 82 9 150 | 2,5 | 80 500 4 D
_SKPT 14i5 1:1 500 2,7 2,7 55 75 10 150 | 2,5 | 80 500 4 D
:SKPT 14k6 1:1:1 600 2,8 2,8 9 290 10 150 | 2,5 | 80 500 4 Cc
~—SKPT 25j2 1:22 200 0,8 1,6 0,9/1,6 30/60 7 250 | 1,56 | 47 500 5 H
SKPT 25a3 1:1 300 0,55 0,55 2 45 8 250 | 1,5 | 47 500 4 A
_SKPT 25b3 1:14 300 0,55 0,55 2 48 9 250 | 15| 47 500 4 B
ﬁSKPT 25e3 3:1:1 300 1,7 0,55 15 300 10 250 | 1,5 | 47 500 4 B
*SKPT 25h3 1:1:1:1 300 0,55 0,55 2 48 9 250 | 1,5 4% 500 4 Cc
_SKPT 25k3/650 1:1:1 300 0,55 0,55 2 38 9 250 | 1,5 | 47 650 4 E.
—SKPT 25m3 1:1 300 0,55 0,55 1,8 105 7. 250 | 1,6 | 47 | 1000 6 G
SKPT 25n3 3:1 300 1,7 0,55 15 870 (L, P 250 | 1,5 | 47 | 1000 6 G
_‘SKPT 25p3/650 3:1:1 300 1,7 0,55 15 300 10 250 | 1,6 | 47 650 4 F
_SKPT 25a4 11 400 0,6 0,6 4 50 10 250 2 47 ‘ 500 4 A
~—SKPT 25b4 1:1:1 400 0,6 0,6 4 52 10 250 2 47 500 4 B
B SKPT 25g4 2:1:1 400 2,3 1.1 9/15 260/490 7 250 | 1,5 | 47 500 5 H
SKPT 25a5 1:1 500 1 1 55 85 11 ;gg 1::]1 : 4070 500 4 A

continued on next page

") Material used is according to UL94-VO. Isolation test and pin distance according to IEC 60664-1(1992);
(VDE 0110-1:1997-4)
2 Explanations see Chapter A, Section 14.2
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14.2 Pulse Transformers (continued)

Types NaNs | [vat | R, | R, iz b el b RO M v :ir:;-
* New Type s uvs Q Q mH pH pF mA | us | Q v kV | conf

SKPT 25b5 111 500 1 1 55 89 12 ;gg 1:’31 14(2’0 500 4 B
SKPT 25m5 11 500 1 1 55 170 7 250 | 1,5 | 47 | 1000 6 G
SKPT 2505 21 500 2,1 1 32 830 75 | 250 | 1,5 | 47 | 1000 5

SKPT 25b8 1:1:1 800 1,6 1,6 14 220 14 22550 % 44770 500 4 B
SKPT 25b10 111 1000 1,8 1,8 18 260 13 22550 ; 44770 500 4 B
SKPT 26a3 11 300 0,55 0,55 2 45 8 250 | 1,5 | 47 500 4 A
SKPT 26b3 1:141 300 0,55 0,55 2 48 8 250 | 1,5 | 47 500 4 B
SKPT 26e3 3:1:1 300 1,7 0,55 15 300 10 250 | 1,5 | 47 500 4

SKPT 26b10 il 1600 1,8 1,8 18 260 15 22550 23 ‘:770 500 4 B
SKPT 21a3 11 270 0,6 0,6 3,5 35 55 800 | 0,8 | 15 650 4 A
SKPT 21b3 1:1:1 270 0,6 0,6 3,5 3,5 55 800 |1 0,8 | 15 440 2,5 B
SKPT 21b3/650 19 270 0,6 | 0,5/0,7 3,8 2,7/3,2 30 800 | 0,8 | 15 650 4 B
SKPT 21c3 2: 275 1,0 0,6 6,5 10 50 800 | 08 | 15 650 4 A
SKPT 21d3 3:1 270 1,5 0,6 30 20 65 800 | 0,8 | 15 650 4 A
SKPT 21e3 3:1:1 270 1,5 0,6 30 20 65 800 | 0,8 | 15 440 | 2,5 B
SKPT 21b4 1:1:% 370 0,7 0,7 6 3,5 65 800 | 0,8 | 15 440 2,5 B
SKPT 21b4/650 1:4:1 370 0,7 | 0,6/0,8 6 4,37 65 800 | 08| 15 650 4 B
SKPT 21a5 11 450 1,0 1,0 10 10 65 800 | 0,8 | 15 650 4 A
SKPT 21b5 1:1:1 450 1,0 1,0 10 4,5 65 800 | 0,8 | 15 440 2,5 B
SKPT 21b5/650 12134 450 1,0 1,0 10 10 65 800 | 0,8 15 650 4 B
SKPT 22e3/650 3:1:1 280 1,2 0,5 35 10 40 | 800 | 0,8 | 47 | 650 4 B
SKPT 27a3 1:1 300 0,3 0,3 2 3 76 | 1200 | 1 10 | 650 4 A
SKPT 27b3 1:1:1 300 0,3 0,3 2 3 9o 1:1200 |1 10 500 3 B
SKPT 27b3/650 1:1:1 300 0,3 | 0,2/0,4 2 3 65 | 1200 | 1 10 650 4 B
SKPT 27d3,5 3:1 350 | 0,6 0,3 20 22 100 | 2500 | 1 | 4,7 | 650 4 A
SKPT 27e3,5 313 350 | 0,6 0,3 20 25 110 | 2500 | 1 | 4,7 | 650 4 B
SKPT 27b4/1300 | 1:1:1 450 0,1 0,1 0,55 7,5 8,5 | 2000 | 0,5 | 10 | 1300 6 B
SKPT 27a5 11 500 0,4 0,4 5 5 105 | 2000 1 10 650 4 A

continued on next page

) Material used is according to UL94-VD. Isolation test and pin distance according to |IEC 60664-1(1992);
(VDE 0110-1:1997-4)
2 Explanations see Chapter A, Section 14.2
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14.2 Pulse Transformers (continued)

Types NoNs | [Vt | Ry | Ry L, e e ol o e S ORI e A ‘g?n’;
* New Type s uVs Q Q mH uH pF mA | us Q \Y kV | conf
SKPT 27b5 141 | 500 | 0.4 | 04 5 5 | 117 |2000] 1 | 10 | 50 | 3 | B
SKPT 27b5/850 | 1:1:1 | 500 | 0,4 | 0305 | 5 5 |100|2000] 1 | 10 | 650 | 4 | B
SKPT 27a10 11 | 1000 | 03 | 03 | 25 5 83 |2000| 1 | 10 | 650 | 4 | A
SKPT 27b10 111 | 1000 | 03 | 03 | 25 5 97 [2000| 1 [ 10|50 | 3 | B
SKPT 27b10/650 | 1:1:1 | 1000 | 0.3 | 0.204 | 25 5 84 | 2000 1 | 10 | 650 | 4 | B
SKPT27b10ES | 1:1:1 | 1000 | 03 | 03 | 25 5 o7 |2000| 1 | 10 | 650 | 4 | C
SKPT 27¢10 21 | 1000 | 05 | o3 10 15 | 110 |2000| 1 | 10 | 650 | 4 | A
SKPT HVb3 111 | 300 | 03 | 03 3 75 | 85 | 1000 | 1 | 50 | 3200 | 12 | A
SKPT 25a3/s 11 | 300 | 0557088 | 2 12, | 20 NaeNL08 | 47 | 440 | 3 | A
SKPT 25b3/s 1:1:1 | 300 | 055| 0,55 2 12 | 20 ] 250 |08 ] 47 | 40 | 3 | B
SKPT 25e3/s 311 | 300 | 1.8 | 08 15 80 | 28| 250 |08 |47 | 440 | 3 | B
SKPT25h3/s | 1:1:1:1 | 300 | 055 | 055 | 2 12} 20 250 fog| 47| a0 | 3 | c
SKPT 25a4/s 11 | 400 | 08| 09 4 17 | 28 | 250 |08 | 47 [ 440 | 3 | A
SKPT 909 11 | 400 | 08 | 09 4 IAgsha ey 5 Wb | 3 | E
| SKPT 25b4/s 111 | 400 | 08| o009 4 17 | 28 |r250 {08 ] 47| 500 | 3 | B
r SKPT25b4/hs | 1:1:1 | 400 | 0.8 | 09 | 1.8 15 | 28 | 250 |08 |400| 700 | 4 | D
| SKPT 25a5/s 11| 500 |41 55 VN om: qm> SR ' H T
SKPT 25b5/s 111 \\ 508 |71 30N 2 |58 25 .| 30 ;28 Sl e fe| 3| s
SKPT 25b6/N 111 | 650 | 113 ] 12 | 46 20 [ e S0l 1 Narffeco | 4 | B
SKPT 25b8/s 111 | 800 | 1,8 | 21 14 e\t S ?:g gy 50 | a | B
SKPT25b10/s | 1:1:1 | 1000 | 22 | 24 18 50, | M 22550 (1’:2 98 ool -3 E
SKPT25b20/s | 1:4:1 | 2000 | 6 5 100 | s0e® | 3 [47|s00] 3 | B

|
|
[
\

f) Material used is according to UL94-V0. Isolation test and pin distance according to IEC 60664-1(1992);
| (VDE 0110-1:1997-4)

f) Explanations see Chapter A, Section 14.2
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Winding Configurations and Dimensions in mm
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Current Transformer

Tl 300/0,3
300A/0,3A
Absolute Maximum Ratings
Symbol Term Values
I4 Max. primary current 300 A
lo Max. secondary current 0,3A
Precision class sec. current 0,5 %
Ns Transformer current ratio 1000 : 1
np
Pout Max. Power output (50/60 Hz) 2 VA
fop Operating frequency 50/60 Hz
R2 Load resistance ) >222Q
T1300/0,3
012 App. 190 |
BLUE ’
/ | | !
I | TR, S —
36
\ T ul:
YELLOW
| 36 by
Fig. 1 Outline Dimensions in mm
B 14 — 108 0896 © by SEMIKRON
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SEMICONDUCTORTV

CD4071BC - CD4081BC

Quad 2-input OR Buffered B Series Gate *
Quad 2-Input AND Buffered B Series Gate

General Description Features
The CD4071BC and CD4081BC quad gates are monolithic B Low power TTL compatibility:
complementary MOS (CMOS) integrated circuits con- Fan out of 2 driving 74L or 1 driving 74LS

s'tructed with N- and P-channel enhancement'mods tran- B 5V-10V-15V parametric ratings

sistors. They have equal source and sink current - o

capabilities and conform to standard B series output drive. B Symmetrical output characteristics

The devices also have buffered outputs which improve B Maximum input leakage 1 pA at 15V over full
transfer characteristics by providing very high gain. temperature range

All inputs protected against static discharge with diodes to

VDD and Vss.

Ordering Code:

Order Number | Package Number Package Description
CD4071BCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4071BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4081BCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4081BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices are also available in Tape and Reel. Specify by appending the suffix letter “X” fo the ordering code.

Connection Diagrams

CD4071B CD4081B
Yoo ) Yoo
lu Iu IIZ ’II IIB ll ll lll l'l ll! lﬂ IIU I! Il
1 2 3 . 5 & 7 1 2 3 L] 5 & 1
P TN Ml el RS R 0 P i
Top View Top View

© 2002 Fairchild Semiconductor Corporation DS005977 www.fairchildsemi.com
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CD4071BC - CD4081BC

CD4071B

Schematic Diagrams

2(5,9.13)

CD4081B

Vop

3

B8

P
N

5
34

=1
oK;

i

P

J
3(8,10,11)
N

ar |—L
1(5,8,12)

i |
2(6,9,13)

5}{,
Y

'3

Vss

'/, of device shown

J=A+B

Logical *1” = HIGH

Logical *0" = LOW

“All inputs protected by standard CMOS protection circuit.

Y/, of device shown

J=A-B

Logical *1” = HIGH

Logical “0” = LOW

All inputs profected by standard CMOS protection circuit.

www.fairchildsemi.com




Absolute Maximum Ratingsnote 1)

(Note 2)
Voltage at Any Pin -0.5V to Vpp +0.5V
Power Dissipation (Pp)
Dual-In-Line 700 mW
Small Outline 500 mW
Vpp Range ~0.5 Vpc to+18 Ve

Storage Temperature (Tg)
Lead Temperature (T,)
(Soldering, 10 seconds)

—65°C to +150°C
260°C

DC Electrical Characteristics (note?)
CD4071BC/CD4081BC

Recommended Operating
Conditions

Operating Range (Vpp) 3 Vpc to 15 Vpe

Operating Temperature Range (Tp)
CD4071BC, CD4081BC -55°C to +125°C

Note 1: “Absolute Maximum Ratings” are those values beyond which the
safety of the device cannot be guaranteed. Except for “Operating Tempera-
ture Range” they are not meant to imply that the devices should be oper-
ated at these limits. The fable of “Electrical Characteristics” provides
conditions for actual device operation.

Note 2: All voltages measured with respect to Vgg unless otherwise speci-
fied.

-55°C +25°C +125°C
Symbol Parameter Conditi Units
Min Max | Min Typ | Max | Min | Max
Iop Quiescent Device Vpp= 5V 0.25 0.004 | 0.25 75
Current Vpp= 10V 05 0.005 | 05 15 WA
Vpp= 15V 10 0.006 | 1.0 30
VoL LOW Level Vpp= 5V 0.05 0 0.05 0.05
Output Voltage Vpp= 10V |lol < 1A 0.05 0 0.05 0.05 \
Voo = 15V 0.05 0 0.05 0.05
VoH HIGH Level Vpp = 5V 495 495 | 5 4.95
Output Voltage Vpp= 10V llol < 1HA 9.95 9.95 10 9.95 \
Vpp= 15V 14.95 14.95 15 14.95
Vi LOW Level Vpp= 5V, Vo =05V 15 2 1.5 T
Input Voltage Vpp= 10V, Vg = 1.0V 3.0 4 3.0 3.0 \
Vpp= 15V, Vg = 1.5V 4.0 6 4.0 40
Vi HIGH Level Vop=5V,Vp=4.5V 3.5 35 3 3.5
Input Voltage Vpp= 10V, Vo =9.0V 7.0 7.0 6 7.0 \
Vpp= 15V, Vg = 13.5V 11.0 1.0 *) 11.0
loL LOW Level Output Vop= 5V, Vo =04V 0.64 051 | 088 0.36
Current Vpp= 10V, Vo= 0.5V 1.6 13 225 0.9 mA
(Note 3) Vpp= 15V, Vo= 1.5V 4.2 34 8.8 24
ToH HIGH Level Output Vpp =5V, Vg =46V -0.64 -0.51-0.88 -0.36
Current Vpp= 10V, Vo= 9.5V -1.6 -1.3 | -225 -0.9 mA
(Note 3) Vpp= 18V, Vg =13.5V —4.2 -34 | -88 -2.4
™ Input Current Vpp= 15V, Viy= 0V ~0.1 -107° [ 01 -1.0
Vpp= 15V, Viy= 15V 0.1 10| 01 1wl )
Note 3: I} and I are tested one output at a time.
AC Electrical Characteristics (Note 4
CD4071BC Tp = 25°C, Input t; tr= 20 ns, C_ = 50 pF, R|_=200 kQ, Typical temperature coefficient is 0.3%/°C
Symbol Parameter Conditions Typ Max Units
toHL Propagation Delay Time, Vpp=5V 100 250
HIGH-to-LOW Level Vpp= 10V 40 100 ns
Vpp= 15V 30 70
tpLH Propagation Delay Time, Vpp=5V 90 250
LOW-to-HIGH Level Vpp= 10V 40 100 ns
Vpp= 15V 30 70
trHL trun Transition Time Vpp=5V 90 200
Vpp= 10V 50 100 ns
Vpp= 15V 40 80
CiNn Average Input Capacitance Any Input 5 75 pF
Cpp Power Dissipation Capacity Any Gate 18 pF
Note 4: AC Parameters are guaranteed by DC correlated festing.
3 www.fairchildsemi.com
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CD4071BC - CD4081BC

AC Electrical Characteristics (note 5)
CD4081BC T = 25°C, Input t,; t = 20 ns, C| =50 pF, R,_= 200 kQ, Typical temperature coefficient is 0.3%/°C

Symbol Parameter Conditions Typ Max Units

tonL Propagation Delay Time, Vpp= 5V 100 250
HIGH-to-LOW Level Vpp= 10V 40 100 ns

Vpp= 15V 30 70

oLy Propagation Delay Time, Vpp=5V 120 250
LOW-to-HIGH Level Vpp= 10V 50 100 ns

Vpp= 15V 35 70

trHL LR Transition Time Vpp=5V 90 200
Vpp = 10V 50 100 ns

Vpp= 15V 40 80
Cin Average Input Capacitance Any Input 5 75 pF
Cpp Power Dissipation Capacity Any Gate 18 pF

Note 5: AC Parameters are guaranteed by DC correlated {esting.

Typical Performance Characteristics

Typical Transfer Characteristics
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Typical Performance Characteristics (continueq)

tpHL. 1PLH - TYPICAL PROPAGATION
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NE555, SA555, SE555
PRECISION TIMERS

SLFS022C — SEPTEMBER 1973 — REVISED FEBRUARY 2002

Timing From Microseconds to Hours
Astable or Monostable Operation

NE555...D, P, PS, OR PW PACKAGE
SA555...D OR P PACKAGE
SES55...D, JG, OR P PACKAGE

Adjustable Duty Cycle (TOP VIEW)
TTL-Compatible Output Can Sink or Source U
GNDI[] 1 8|l Vec
to 20
G ° Dmex TRIG[] 2 7 [) DISCH
® Designed To Be Interchangeable With ouT(] 3 6 [| THRES
Signetics NE555, SA555, and SE555 RESET(] 4 5 [] CONT

description

: o walhir i AG
These devices are precision timing circuits B o TRaOIACE

; : (TOP VIEW)
capable of producing accurate time delays or a o
oscillation. In the time-delay or monostable mode S0t
of operation, the timed interval is controlled by a P g o e | s g
single external resistor and capacitor network. In NC 315211520419 i ne
the astable mode of operation, the frequency and 4 L

A - TRIG[] 5 17[] DISCH
duty cycle can be controlled independently with o NG
two external resistors and a single external NC{]s 16
capacitor. ouT|]7 15[} THRES

NC{] 8 14[] NC

The threshold and trigger levels normally are ‘_9“2|1_1U1_2“l3;
two-thirds and one-third, respectively, of V. OF O O
These levels can be altered by use of the Z.9.2 5
control-voltage terminal. When the trigger input o O

falls below the trigger level, the flip-flop is setand
the output goes high. If the trigger input is above
the trigger level and the threshold input is above
the threshold level, the flip-flop is reset and the output is low. The reset (RESET) input can override all other
inputs and can be used to initiate a new timing cycle. When RESET goes low, the flip-flop is reset and the output
goes low. When the output is low, a low-impedance path is provided between discharge (DISCH) and ground.

NC - No internal connection

The output circuit is capable of sinking or sourcing current up to 200 mA. Operation is specified for supplies of
5V to 15 V. With a 5-V supply, output levels are compatible with TTL inputs.

The NES55 is characterized for operation from 0°C to 70°C. The SA555 is characterized for operation from
—40°C to 85°C. The SE555 is characterized for operation over the full military range of —-55°C to 125°C.

AVAILABLE OPTIONS
PACKAGE
PLASTIC
TA VTHRES MAX SMALL CHIP CERAMIC PLASTIC THIN SHRINK
Vv =15V OUTLINE CARRIER DIP DIP SMALL OUTLINE
2 (D, PS) (FK) e) (P)
(PW)
- - NE555D

0°C to 70°C 1.2V NE555PS — — NE555P NE555PW

—40°C to 85°C M2V SA555D —_ —_ SA555P —_

-55°C to 125°C 106V SE555D SE555FK SE555JG SE555P —_

The D package is available taped and reeled. Add the suffix R to the device type (e.g., NE555DR). The PS and PW packages
are only available taped and reeled.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

50
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Walr: F does not
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Copyright © 2002, Texas Instruments Incorporated
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uniess otherwise noted. On all other products, production
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NE555, SA555, SE555
PRECISION TIMERS

SLFS022C - SEPTEMBER 1973 — REVISED FEBRUARY 2002

FUNCTION TABLE

Low Irrelevant Irelevant Low On
High <113 Vpp Irelevant High Off
High >1/3 Vpp >2/3Vpp Low On
High >1/3Vpp <2/3Vpp As previously established

TVoItage levels shown are nominal.

functional block diagram

Vee RESET
8 CONT 4
5
R1
THRES
R 10—
s
[
2
TRIG —

ouT

U
DISCH

1]

GND

Pin numbers shown are for the D, JG, P, PS, and PW packages.
NOTE A: RESET can override TRIG, which can override THRES.

{'; TEXAS

INSTRUMENTS
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NES555, SA555, SE555
PRECISION TIMERS

SLFS022C — SEPTEMBER 1973 — REVISED FEBRUARY 2002

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

Supply voltage, Voo (see NOte 1) ..o 18V
Input voltage (CONT, RESET, THRES, and TRIG) .. ... .tiuttit et Vece
Vo] e = e e e B o e e i s e S +225 mA
Continuous total dissipation ........... ... ... ... ... . ... See Dissipation Rating Table
Package thermal impedance, 6 (see Note 2): D package .............c.ouieiuiniieenennn.. 97°C/W

Bipackage riiile s e e e e S st 85°C/W

PS:package & oul L i S el e s S T 95°C/W

PW DACKAGE: = s ism s icmsimnaims sis s dn sioinois mninis ais 149°C/W
Casetemperature for 60 seconds: FK DACKAUE i .o ris v ns ek ssimoks s i smo % et o s i 5ia s 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, P, PS, or PW package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................... 300°C
Storage temperature range, e e e el Sl e SRR e e O e —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to GND.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR Ta =70°C Ta =85°C Ta =125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
FK 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
JG (SE555) 1050 mw 8.4 mw/°C 672 mW 546 mw 210 mW
MIN  MAX | UNIT
recommended operating conditions SA555, NE555 4.5 16
Vcc  Supply voltage \
SE555 4.5 18
Input voltage (CONT, RESET, THRES, and TRIG) Vece \4
Output current +200 mA
NE555 0 70
Operating free-air temperature SA555 —40 85 °C
SE555 -55 125
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NE555, SA555, SE555
PRECISION TIMERS

SLFS022C — SEPTEMBER 1973 — REVISED FEBRUARY 2002

electrical characteristics, Vcc =5V to 15V, Ty = 25°C (unless otherwise noted)

NE555
SE555
PARAMETER TEST CONDITIONS SAS5S UNIT
MIN TYP MAX MIN TYP MAX
Ve =15V 9.4 10 10.6 8.8 10 112
THRES voltage level \%
Veg=5V 27 333 A:|rii245 - 33 4
THRES current (see Note 3) 30 250 30 250 nA
48 5 5.2 45 5 5.6
Veec =15V
TA = —55°C to 125°C 3 6
TRIG voltage level \Y
1.45 1.67 19 11 1.67 22
Veec =5V
Ta = —55°C to 125°C 1.9
TRIG current TRIGato Vv 0.5 0.9 0.5 2 HA
0.3 0.7 1 0.3 0.7 i
RESET voltage level \
Ta =-55°C to 125°C 11
RESET at Ve 0Ty, 0.4 0104
RESET current mA
RESET at0 Vv -0.4 =1 -04 15
DISCH switch off-state current 20 100 20 100 nA
9.6 10 10.4 9 10 1
Vec=15V
T T = —55°C to 125°C 9.6 10.4
CONT voltage (open circuit) \
2.9 33 3.8 2.6 3.3 4
Vegc=5V
TA = —55°C to 125°C 29 3.8
Ve =15V, 0.1 0.15 0.7 § 0.25
loL =10 mA Tp = =55°C to 125°C 0.2
Ve =15V, 0.4 0.5 04 075
loL =50 mA TA = —55°C to 125°C 1
loL =100 mA = _55° i
Low-level output voltage = - L PANE it \%
Vcg =15V, loL = 200 mA Z5, 2:5
Vecc =5V, % ) E
loL =3.5mA Ta = -55°C to 125°C 0.35
Vee =5V, 0.1 0.2 01 035
loL=5mA TA = =55°C to 125°C 0.8
Ve =5V, loL = 8mA 015  0.25 015 04
Vee =15V, 1313 8 Y275 4 #3.3
loH =-100 mA Ta = —55°C to 125°C 12
High-level output voltage Vec =15V, loH =200 mA 12.5 12.5 \
Vecc =5V, 3 33 2.75 33
IoH =-100 mA TA = —55°C to 125°C
Output low, Vcc =15V 10 12 10 15
No load Vee =5V 3 5 3 6
Supply current 7 mA
Output high, Vcc =15V 9 i0 9 13
No load Vee =5V 2 4 2 5

NOTE 3: This parameter influences the maximum value of the timing resistors R and Rg in the circuit of Figure 12. For example, when
Vce =5V, the maximum value is R = Rp + Rp = 3.4 MQ, and for Vo = 15 V, the maximum value is 10 MQ.
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NES55, SA555, SE555
PRECISION TIMERS

SLFS022C — SEPTEMBER 1973 — REVISED FEBRUARY 2002

operating characteristics, Vcc =5V and 15V

NES55
PARAMETER TEST R SASS5 UNIT
CONDITIONST
MIN  TYP MAX MIN TYP MAX
Initial error Each timer, monostable$ ke 0.5% 1.5%* 1% 3%
of timing intervalt Each timer, astableTl A 15% 2.25%
Temperature coefficient Each timer, monostable$ 30 100* 50
Bt e Ta = MIN to MAX m/°C
of timing interval Each timer, astablel A 90 150 i
Supply-voltage sensitivity Each timer, monostable$ T B 0.05 0.2* 0.1 0.5 %V
e = A
of timing interval Each timer, astablel e 0.15 0.3
. - CL =15 pF, %
Output-pulse rise time Th = 25°C 100 200 100 300 ns
L CL =15 pF, "
Output-pulse fall time Tp = 25°C 100 200 100 300 ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 Timing interval error is defined as the difference between the measured value and the average value of a random sample from each process
run.

§ values specified are for a device in a monostable circuit similar to Figure 9, with the following component values: Ra = 2 kQ to 100 kQ,
C=0.1pF

flvalues specified are for a device in an astable circuit similar to Figure 12, with the following component values: Ra = 1 kQ to 100 kQ,
C=0.1pF
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