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Constant Voltage and Constant Frequency Source
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Abstract

This project is concerned with a constant voltage and frequency source. The
prototype is constructed in order to study the system characteristics. The output voltage and
frequency is controlled within 220 + 1% volts and 50 + 1 Hz respectively. The main system
consists of a dc drive as a prime mover, a synchronous generator and microprocessor. In addition,
the closed loop system is introduced in order to improve performance when comparing to the

open loop one. The tests have been performed under various conditions. The results appear

satisfactory.
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2.1 ugaeasvsayadye it i luih Synchronous

2.2 I,Lﬁﬂm\‘i‘ﬂiﬁmg‘ﬁéﬂlad Separately exited DC motor

2.3 LaaeqaueuiAn N5 259 1-113911AU04 Separately exited DC motor
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2.5 wans lnoguasulnseaiaues Computer

2.6 uanglassasraneluyes Mcs-51

2.7 LAY 1A19 9949 8051

2.8 LEAIUNUAIYD97995 ADC LAz daanyal
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2.10 39399 Fully Control Singlc-Phase Bridge
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3.3 3497 Anlog to Digital converter
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v

funussduue Tuasauddeiy SCR nsudmasssansdeazegluannzgaly
o =R 3 g & [ (] Aot ot o o ¥
ueandumaeddinszuaue Tua na lddosunn  demdeuussdudnuniisgunniieshld

E
a o w @ A w N -t o
nsuFmaeTsansduiniinaunatsdwelinszudue Tua va Idgauinuazscr - Aazdga

devie 14

2.6 myaddayaams nnaeadens (Thyristor Gate Triggering)
2.6.1 MU YBY TCAT85

IC#TCA 785 Sauiiu 1C i Idhnidfienfuastsnaunula (Phase control ) Taoiia
Tlpugunsdeusesednseibmanseiind wu ieader lasusauasiiile mhiins

9 (]
aluudazdiwes TCA78S uaasldnsgii 2.15

Pin Definitions and Functions

Pin Symbol Function
so[jr T ]y
i GHD Ground
[z s{Jaz 2 Q2 Output 2 inverted
3 QU |Outbutu
wf] xfjo1 4 Q2 Output 1 inverted
g+ 3L 5 1 Vsne Synchronous voltage
v W i - 6 i1 {nhibit
o L 21 lq 7 laz Output Z
i[s EIIE 8 |V er Stabilized vottags
g Re Ramp resistaco
* d ’ Y ] e io Cwo Ramp capacitancs
Voer [:a ?]R, 11 B2 Control voltage
1EPO0TSK. 12 | Crz Pulse extension
th3 L Long puise
14 Q1 Qutput 1
1 |
Pin Configuration 15 Q2 Output 2
{top view) i6 | Vs Supoly voltage
Semiconductor Group 1 03.84

1 2,15 waasmshoululdazdaves TCAT8S
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Zero detector

Synch{})ni/ulinnﬁ Sync =014 QI (

syn register _;

-

Cyg discharge

3 —— 2
monttor 5 Q (

ly 16
SUQE’Z L Ll 5o
s
R
Logic 4
—o0+
Control comparator ——02 Q2 ‘VX\"
2
——>03 QU —WW—O+
+ Ry
———=07 QZ 4
Ground 1 I—‘ —v?zj\:———o

w

12

|
:

}-—o/o—

spsigny
|

Cy Cyo Vi Si3 Ci2 (Gil
l L Pulse extension for Q1 and Q2 -
Ramp resistor ——— Long pulse switch-over for Q1 and Q2

Ramp capacitor Inhibit = Pulse inhibit

Control voltage

g1l 2.16 uansuden laezunsy TCATSS

nnudeniaezunsy o TCA78S 1ASudyaa Synchronization Voltage ﬁ"tgapmﬁy
Aozgneadaliiis Zero Voltage Detector Lﬁama%ﬁauﬁﬂnzmaaﬁ'agmum"luéhumiaﬁaﬂu
sududadedeliis Sync Register titofiaza?1s Ramp Peck Voltage (V10) AAASUE NSO
zauguldhdosnsmgeganilug TeeslAoud R, §uviseauiivs g Seog
321319 0-180 pamiieuTsafnznavumlas]s Tasnsi§ Control Voltage (Vi) tije1/$u
Auseulilyn Control Comparator weifludanlGoudyausenie Vi fu vi Tnsyuou
AN Logic udadeeanliis viaduvis doaiieiu 180 aem uazazyadaanmasuiuy
oon 118 Output ud 30 lulasTind & vie wilduaugasuameeniie Vsyne funss

A A o A £ A 1Y Y v ¥
AQURY UAS Vis ICUTYUIUIATUIUDDNUUND Vsyne LﬂUﬂiﬁﬂauﬁJQﬂ Llﬁﬂ']ﬁﬂﬂﬂ'ﬁiﬁllﬂ

9 ]
doyanagaauauuuadbihdn 12 asnsid wazdusnh TcA 785 1/l Taendoans
Y

< Y] = Yo a
ﬁmuq,nm nay ‘D"Iﬂﬂi\uﬁﬂﬂiﬁlniﬂ‘l‘ﬁ Output 1 V3,V7 ‘lﬂﬂ\iz'ﬂ‘ﬂ 217
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.

Sync voltage

\/:
!
' Vig
H Vi
: Ramp voltage
0 T \ q Control voitage
| H i
1 | i
- ; ™
T | - - ! Output voltage
|

|
T

Output voitage

i

Output voltage

Output voltage

LB I~Oulput voltage

Output voliage

Output voltage

[

Output voltage

Qutput voltage

|
T
I
7

1

i

H

1
P

Output voltage

o o=~

L—SO mS—te—50 mS—a{
{0 mS—s—{<—10 mS—e]
F4— 35 MS —tw— 5 mS —f

~— 1 mS —ste— | mS —a{

3% 2.17 uangyl

2.7 MSATIDIVUSIAUUAZANNE

0 180° 360"

Vs = Vsyn (Input, Pin 5)

7
10
Vi

Vis

Vig

Mis

Vis

Vi

Switching frequency

10 Hz
S0 Hz
100 Hz
300 Hz

[

(Trigger point, Pin 10)
(Input, Pin 11)
(Output Q2, Pin 15)
| Short pulse
(Output Q1. Pin 14) ~30 uS
(Output Q2. Pin 2)
(Output Q_ Pin 4)
(Output Q2, Pin 15)
Long pulse
180" - o
Rig 12518
(Output QI, Pin 14)
J
~ ]
(Output Q2. Pin 2) ‘
i Long pulse
T 1807 - at
s in 13 1
(Output QI, Pin 4) B 131

J

(Output QU, Pin 3)

QU +Q1 =QZ Pin 7)

Ay IMueI TCA 785

Y )
[ Y] =1 Y] (%] F2 o
Tunisasadunseaululaseuiild Transformer oaasZAULSIAUATN  uA1h

[l v Y
i lad lddszuamaly  Controller  udludmmsaneivanudiy 19 1c

g o £ qu 2
LM2917  wiveuldoudgonmuanud Induusedu

Controller

wanhassaun 1a lszuranalu
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P~
unn3

MIATUIULAZNITAS

AIBBALUVVBIIZVLUAILANUTIAUAINLAZANNDAT U5znauain

- 3993 D/A (Digital to Analog)

993 A/D (Analog to Digital)
- qeesasnduanud (Frequency Detector)
- 2993AII9IVUTIAYU (Voltage Detector)
- 7999 Full Controlled Single Phase Bridge 4ag MIf1uIu
- 1497 Single Phase Half Control Bridge HaZNIIATUINL
- maeonuuy lsunsuaugy
3.1 195 D/A (Digital to Analog Converter)
TAT9i 191495 DAC #1ia Monolithic 1183 MC1408, DACOS08 &< 141audy

[ Y
= o a o Y1 v ' Y
WWHWﬁ%?QﬁHNWW%@?JﬂH‘IUQ}D’JMﬂ”l'iNﬁﬁ‘VlN & W?iﬁﬂ?@ﬁi?ﬁﬁuﬂ’JWN@?UWWH(RQR) X,

. o Y QY. v ' Y ' 9
anuuiudnniy seduduhdocldunasiely 2 a1 Tassaduagmsdeldaunaaslugyl

A~
3.1
+5\ _+10V
| |
i N
i e
1 AL 7 | 5K
By 9| 1IN R e
1 ‘ +15V |
NN V3.7
. N Ny, [ Yy o] 2 g% g
D5 | | Lo | oov
D4o——— s 6
D3~ MC1408 15 I L-15V
D25 I
D ) -
1 ‘ 1
DO 1 ‘
? 16 3 1 4
e T
L2 |
| ¢ |
m
—
15V

5111 3.1 (a) Block diagram (b) M3A0 19911994 MC1408
3.2 3993 A/D (Analog to Digital Converter)

& ~ wa d"
2495 A/D Converter 19 IC ADC0809 il niaruiiantl
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- 8-bit A/D Converter

- 8 channel multiplexer with an address input latch
- Unadjusted error of + 1 LSB

- Conversion in ~100LS (640 kHz clock)

Y o a A Y Y
1995 edyanauinuie1e1d A/D converter 195 1C 555

45V
47k I
a's SAMA T/
il 4 8 |
=—1 i
N—< 3 _640KHZ
o = 1
= IC555 |
6 |
- A
4pF—— 1 ,,J
! | 0.01uF

71/#1 3.2 2eesadedaaurniiion IC ADCOS09

E4
112995%A A/D Converter A41)

+5V
1
&
O 1
P> \gf = By
Y —1 In1 - ¢
In2 AR R
In3 P
BNy, P
L lins D2
fffffff 1 In6 gy
114 P
= ADC0809
B 6 25 S
et T 7 ) R
122 | IR
CLKo——— 16 ——
- I

'g“ﬂﬁ 3.3 2993 Analog to Digital Converter
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3.3 299503299UAUD (Frequency Detector)

nmMsaIvuaNudveunieetuila IWfnsuaadues I9nonlas 2209V walag

o Yo Y ~ & A ) 9 o & A
u3au 1@ 109 1821799915 BInTZUAIUUAT AR (Hal fwave Rectifier) lddaanmnsenau

N . . 2] o Y 3y A A ~ n’/} o w ~

IZUAATIHILNDT Schmittrigger oy IMFyananilugdaauamdon naiuihdyaod

{ A w & s 4 o a
Iadmessnlfounnuifuns siulaeld ic LM20o7 FaevinnitIdves 1c faifeeihuuse

aultihnszuaass 0-s v ietloudhgeuiasdana Analog wdriloud lulns

o
aou Insawmos

2 A
37 HL"}W 0-5V
N F"IT?.L o e

i
l

—)
!
i

i |
2\
R e yrs g
i’ B == >:T~w RS
4mnk | -—
Alesenh
\ § e/ gittta)t —

39 3.4 29959MAT9TUANLA

3.4 2993ATINNUUIIAUY (Voltage Detector)
@ (9 = QSJI 4 o a [ o E) 9
nM3as9uussan lihadsveanseaduiin fans uaadu v laelemsoulag

v YV 1 v
2209 V ulasussaundavesiniostutia Idh I¥dawd nidyaam 99 Bridge
[ ¥ [ Y A
Rectifier 92 laussau Indhnssuaas s udaddmanudmmiuimanus g Imas 0-5 v ive

toudgyauilasdoyanin Analog 1l Digital idatloud lulnsaou Tnsamose 1y

1N4001*4 N

7U7 3.5 uaReI9ITATINNVITIAY
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3.5 2497 Fully Controlled Single-Phasc Bridge

+

-~

— — |
‘ SCR 1 g

Bastes 7 f LOAD

l f SCR 3 %&FSC

319 3.6 11e1A 32393 Fully Controlled Single-Phase Bridge

.

‘3
CR & 'f
VO

R2 j

11031/% 3.6 enuisarIussan DC Nne ldmwanainfeuladsaumsas lad

NTUNT (2.14)

242y
vy = COS X
T
1 V, =220V
V,= ) T
= 2 *220
=311.13V
uazfmua iy O = 0 9eem
UnUATIUANMS (2.14)
2x311.13
K ~—)~<-————~(cos 0)
= 198.07V
uazfmua iy o = 180 sam
wum luaums (2.14)
2x311.13
y =233 180y
w

=-198.07V
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3.6 Single- Phase Half Controlled Bridge

1

0

Py

+
SCRT SCR?
oad
A.C.
Yo
D1 D2 l
L 1 7=

gﬂﬁ 3.7 W97 Single-Phase Half Controlled Bridge
1N onusau DC Ao lanuauiaou
1NAUNIT (3.1)

V
Vi A ATACQIN)
T

v, = 220v

uazfimua iyl oL =0 o4m

V. = 198.07V
wazfimualiyy o = 180 oam
V,=0V

dc

3.7 myvenuuy Tsunsuniunm

=} 1 A v o 3 ] & dy
NITBBNLLUVUTDITIUND ﬂ?uiwﬁ’ﬁﬂﬁﬂ(f“lowchaﬂ) LLﬁZﬂ?uIﬂﬁLLﬂiN“ﬁﬁﬁ')uuﬂ&’

] v W o 1 o J Av dy
aglumanuan daydnyel udiu Iafnniidail

v Y
Vam : ussdundvesnowmos i

[} H ] I~ 4 o =Y
VG : ussauntoulivaataad wauuutmanveuaioessuie 1

¥ )
Vo ussauitiveuns e uie I
Y

£ anudntveunseeduia Wi
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STEP=0

|
|
<$
v
Ny

> "

Vam+1

o /

s

e

. Py

-

\\\\ -

<No~<_¢ VIG=80V2( ) >

= p

No / Sicp=1¢

“No— 5§ Vam=180V?"\, >
 § . 4

» |

319 3.8 Tadnsnvesldsunsunigy
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;1,'
|
|

b 4

Read V & f

/
/

s ~

~

f<SOHz? = Ne

AJ -

>

Lo

& VG lwe——«\fi;fi VIG=02

310 3.8 TladnsnvesTsunsunuau(de)



32

No
-

& \\\\ - -

f«es%\ VIG=2207__SetXes - yemgr >

— B B
] a e
~ g @ & >
\‘ =
| i
|
\
|

No

U7 3.8 Tla i snveslisunsuniugu(de)
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P e \\\
VG=2207 >e—Yes——<  V<220? o
\\\ /,/’/ — // }
No
v;‘ i
VIG+1 ; No
< V>220? />>—Ne—
\\ /,//
Y;
,/{‘
» Ji=4 \\\
Vam-1 L———N&—m—( Vam=0? >
J N P //’
ar—

719 3.8 Iladmnsnveslilsunsunuqu(so)
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Interrupt

Delay?2

4 J - ‘*No**‘(\ Vam=0V?

\ 3 —7’7’v'—“""'—‘} //

VRl o | DR SN R e L ) (o P

I l ™~

719 3.8 TladnsnvesTdsunsuniunu(en)
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UV 4

nMInaasacHan1Inaaed

foyarinaveunsoesuilaliinsuaady

Series Reek  73.1058 N’ 5B
\Y 220 | A 7.9 | KVA 3
KW 24 | N 1500rpm | Ex 220V

Joyoniitnvewwomes IWihassuanss

Series Reek = 73.1058 N’ 1A

v 220 | A 13.6 | KW 3

Tr/min 1500rpm Ex 220V
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4.1 A92993MINAABIANL

o~ *ﬂ_\i\ la }J\ AN~

Opo=
Fully ‘";‘; N

control _} v b
= | 7S { M \
~ i L\\A va L‘“ 4 ] [ } VAP .
220Vac | \V ”?,,) ) [/ A
~ \ / i T Q9

.| y '\
AR e (T =4\
Ry |
/ |
|
) ) /L B

|
A
| poed,_1{
i
|

220Vac| \Xb

@ Half control | *
| |

|
= / ‘ OSCIT 1 {Mt)
Yo SUSL X 7Y) (G\S» L——T g \T/ °

319 4.1 2esMInanns
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42 ad ﬂgiywmgmﬁwmm Fully controlled single-phase bridge

Stopped 3 1999/03/12 16:14:32
CH1=100v CH2=5v . 2ms #div
DC 100:1 pC 11 z © (2msydiv)

: f £ NORM:SO0KS /s

..................................................

=Tracé1= ﬂvg
=Trace2= Avg

o

317 4.2 uerasdayn e WYY Fully controlled single phase bridge Wag dayaa

a = < 1 ~
nin VIﬂ’J"l‘iJLﬁ’Ji’e)‘U‘JJE’JLGI@g 1500 soUADUIN ﬂﬁ%LLﬁ'ﬂﬁZ?’jju 0.2&L@3J‘ﬂ
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Stopped

A

4339 ”ilujtymgmﬁwmm Single phase half controlled bridge

1999/03/12 15:54:19

CH1=200v
DC 100:1

CH2=5V
DC 111

2msydiv
© (2msydiv)
NORM:500KS /s

................................................

|||||||||||||

=Tr aceﬁ =
=Trace?2=

~ @ d .
31U 43 uaasdya e Wignues Single

phase controlled bridge Hag gy 1an5 nd

v Y .
elivaaaaeauuuiman usssu Wi ivive s s uiialiih 220 Toay

ANWISITOU 1500 SOUABUT
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~ a [ d A v
1U% 44 uaasmsulasun]asve sussaue winn e lvaad1ge

Load Motor Generator ﬂ’Jngﬁ AUD
Ia Vam la If Vit (rpm) (Hz)
No-load 1.2 150 0 0.25 | 220 1518 50.6
300 W 3.2 155 0.72 | 029 | 220 1515 50.5
600 W 4.8 160 1.88 | 0.29 | 221 1517 50.9
900 W 6.4 170 24 029 | 221 1515 50.5
1200 W 8.2 180 AL 0.29 | 221 1513 50.4
Output voltage
300 - T
5 | )
!
200 - /
© ! |
o ! ) i
= f ! '4) : o 1 o
o ‘ } i (, j
5 | | | |
100 +—— .0 % - -
] ¥ |
| i |
1 1 | ; T
! : |
| ‘
| !
0 —+ !
No-load 300 W 600 W 900 W 1200 W
Load
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Stopped e 1999/03/15 18:19:31
CH1=200V : : H ; ; © 500ms/div
DC 100:1 : : 5 i : : ¢ (500ms /div)

: : : : : : © NORM:ZKS/s

{ 4 [ '8 a * [V 4
JUM 4.5 uansmanlfeuns s mwnunisuiieTnan 600 Jad
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Stopped L v 1999/03/15 18:31:05
CH1=200v : : : : ; 500ms /div
DOj 100:1 : : : : (500ms /div)

f NORM;2KS /s

~ a @ a v d
71U 4.6 vamsmanldouumlosssduanzisulaalvan 600 a4
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1999/03/15 183731

Stopped

5 /i

/div)
Gl

......................

500ms /div

(500m
NO_RM

.......
.............

'
a

519 4.7 uaasmsnla

L1]

v o
100

Tvian 900

153978

v
@

AU IVINN YL

SIRIRE

aeULL
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Stopped (I 55| 1999/03/15 18:34:54
CH1=200v : : - : : . 500ms /div
DCj 100:1 : : i : : - (500ms /div)

f NORMI2KS /s

Z‘L’ 4.8 uﬁﬂmiaﬂm@mwmmzmma%mwmaﬂwaﬂ 900 ’.)!3'1(51



1999/03/15 183844

500ms Adiv

/div)

S

(500m

HoR

HElE

f

B

§

Stopped

=Trac

51U 4.9 uaasmsilasunlaas e

Y

v d
168

v1laa 1vaa 900

Q

FUDMHNYDL
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; PROJECT : CONSTANT VOLTAGE AND FREQUENCY SOURCE

ORG 0003H

LCALL STOP
ORG  8000H
SETB 1E.7
SETB 1E.0

MOV 66H, #80H
MOV 67H, #0FBH

MOV A, #89H
MOV DPTR, #0FCO3H
MOVX @DPTR,A

MOV A, #OFFH

MOV DPTR, #0FCO1H
MOVX @DPTR,A

MOV RO, A

MOV A, HOFFH
MOV~ DPTR, #0FCOOH
MOVX @DPTR, A

MOV RI.A
CLR . 20H.0 .0-->STEP
J1: - CJNE RO, #0EOH,DFCO1
SIMP  J2
DFCO1: = MOV. DPTR,#O0FCO1H
DEC_ RO
MOV A .RO

MOVX  @DPTR, A
LCALL DELAY1
SJMP - J1

J2: CJNE RI1,#0DOH,DFCO0
SIMP  J3

DFCO0O0: MOV DPTR, #0FCOOH
DEC R1
MOV A,R1
MOVX @DPTR,A
LCALL DELAY2

SIMP  J2
J3:  JB 20H.0,OPERATE
LCALL DELAY2

SJMP  J4

OPERATE: LCALL DELAY3

’



J4:

CHK_F:

LESS_50:

CHK_V_1:

LESS_220:

CHK_Vtm:

ERROR1:

INC Vtm:

MORE_220:

DEC_VfG1:

MORE_50:

CHK_V_3:

LS_220:

MOV
MOV
MOV
MOV
MOV
MOVX
MOV

éJNE
SJMP

JNC

CJNE
SJMP

JNC

éJNE
SJIMP

JNC
SIMP

MOV,
DEC
MOV
MOVX
SJMP
CJNE
SJIMP
MOV
INC
MOV

MOVX
SJMP

CJINE
SJIMP
JC
JINC
CJINE
SJMP

48

Pl ,#0FFH
A,P1

R3,A

A, #0FFH
DPTR, #0FCO2H
A,@DPTR

R4 ,A

R3, #0D2H, CHK_F
EQU_50

LESS” 1
MORE_50

R4,#0D1H,CHK _V_1
MORE_220

LESS. 220
MORE_ 220

RO, #00H, CHK_Vtm
INC_Vim

ERROR1
INC_Vtm

J3

DPTR, #0FCO1H
RO

A,RO

@DPTR, A

J3

R1, #0FFH,DEC_VfG1
J3

DPTR,#0FCOOH
R1

A,R1

@DPTR, A

J3

R4,#0D1H,CHK_V_3
MO_220

LS_220
MO_220

R1,#00H, INC_VfG2
J3



INC_VfG2:

MO _220:

DEC_Vtm:

EQU_50:

CHK_V_2:

LSS _220:

INC_VfG1:

MOR_220:

DEC_Vtm2:

DELAY1:
LOOP1 :
LOOP2 :

DELAYZ2:
CYCLE:

MOV
DEC
MOV
MOVX
SJMP

éJNE
LJMP

MOV
INC
MOV
MOVX
LJMP

CJINE
SETB
LCALL
LJMP

JC
JNC

éJNE
LJMP

MOV
DEC
MOV
MOVX
LJMP

CJINE
LJMP

MOV
INC
MOV
MOVX
LJMP

MOV
MOV
MOV
DJNZ
DJNZ
DJINZ
RET
MOV
MOV
DJNZ
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DPTR, #OFCOOH
R1

A,R1

@DPTR, A

J3

RO, #0FFH,DEC_Vtm
J3

DPTR, #0FCO1H
RO

A,RO

@DPTR, A

J3

R4, #0D1H,CHK V 2
20H. 0

00ASH

J3

LSS 220
MOR_220

R1,#00H, INC VfG1
J3

DPTR, # 0FCO0H
R1

A,R1

@DPTR, A

J3

RO, #0FFH,DEC_Vtm2

J3

DPTR, #0FCO1H
RO

A,RO

@DPTR, A

J3

R5,#02H
R6, #0FFH
R7,#0FFH
R7,$

R6,LO0OP2
R5,LOOP1

R6, #0FOH
R7,#0FFH
R7,$

[z > SRER



DELAY3:
ROUND:

SHESIaE

DE Vtm:

JX:

DE_VfG:

FINAL:

DJINZ
RET
MOV
MOV
DJINZ

DJNZ
RET

CJNE
SJMP
MOV
INC
MOV
MOVX

ACALL
SJIMP
CJINE
SJMP
MOV
ING
MOV
MOVX
ACALL
SJMP
1JMP
RETI

END

50

R6, CYCLE

R6, #37H
R7, #0FFH
R7,$

R6, ROUND

RO, #0FFH,DE_Vtm
JX

DPTR, #0FCO1H
RO

A,RO

@DPTR, A
DELAY2

STOR

R1,#0FFH,DE_VfG
FINAL

DPTR, #0FCOOH
R1

A,R1

@DPTR, A
DELAY3

JX

0036H
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Phase Control IC

Features

© Reliable recognition of zero passage

o Large applicalion scope

@ May be used as zero point switch

@ LSL compatible

¢ Three-phase operation possible (3 ICs)
& Output current 250 mA

@ Large ramp current range

o 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 {he previous types TCA 780 and TCA 780 D.

wol[]1 = wl]w
02| ]2 i D 02
(]

Yo
i[]s v
0z (|7 wh (o
Ve [ 9 j Ry

1RGO

Pin Configuration
(top view)

Semiconductor Group

Pin Definitions and Functions

Pin Symbol | Function”

1 GND Ground

2 Q2 Output 2 inverted

3 Qu Qutput U

4 Q2 Output 1 inverted

5 Vsvne Svnchronous voltage
6 I Inhibit

7 Qz Output Z

8 I¥ rer .| Stabilized voltage

g Re Ramp resistance
10 Cho Ramp capacitance
11 Vi1 Control voltage

12 Cr2 Pulse extension

13 L Long puise

14 Q1 Output 1

15 Q2 Qutput 2

16 Vs Supply voltage

G9.94
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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 Rs). If the ramp voltage V1o exceeds the control voltage
i (triggering angle o), a signalis processed to the logic. Dependeht on the magnitude of the
control voltage 11+, the triggering angle o 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 Ciz. If pin 12 is connected
to ground, pulses with a duration between pand 180 will result.

Outputs @7 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 linkof Q 1 and Q 2'is available at output Q Z (pin 7).
The inhibit input can be used to disable outputs Q1, Q2 and T ) L

Pin 13 can be used to extend the outputs U1 and T2 to full pulse length (180 — ¢).

(., — Pulse
K ‘ Extension
{'12
S
Vsvng [~ [> e Synchron. r %, o8
Detector Register e 4 p-
16 v, ) * 02
e 7 8 Discharge Logic {2 >
— AN+ v |Monitor 3
= > T — o oU
= I ' PmJ o+ T 0z

OFo|
Control
Comparator

1
GND
1 E { T68
Discharge .

9 |8 10 19 Transistor 6113

Vﬂ,
R v (oo Confrol  Inhibit Long-Pulse
’ b 10“*{:‘* Vollage Commulation
_L L —L 1£600353

=

Block Diagram

Semiconductor Group
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Vig: Q2

i

I I :
! L I Y10 Romp peok vollage
| | | Vip Ramp voliage

J iy Conlrol volloge

4 = t Vip  Min. ramp volioge = Veol

|

f

!

I

T

AYER'Y S/ (1

l
l
' -
I Vy5° Q2 Pin1210GND
I ' .
: Vig: Q1,Pin 1210 GND

l
1
3
‘U_.__Tvz - Q2, Pin 13 10 GND
l
l
I

Vi - QT,Pin 1310 GND

IED00359

L

Pulse Diagram

Semiconductor Group
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Absolute Maximum Ratings

Parametér Symbol Limit Values Unit
min. [max.
Supply voltage Vs -0.5 18 \Y
Output current at pin 14, 15 la T 400 mA
Inhibit voltage Ve -0.5 Is \%
Control voltage 11 - 0.5 Is \%
Voltage short-pulse circuit Vi3 -0.5 Vs \Y
Synchronization input current Vs - 200 + 200 nA
Output voltage at pin 14, 15 Va Vs \%
Output current at pin 2, 3, 4, 7 o 10 mA
Output voltage at pin 2, 3, 4, 7 Va I’s \%
Junction temperature T =/ SIS, &
Storage temperature Teg -55.7" 125 C
Thermal resistance
system - air Rinsa 80 KIW
Operating Range
Supply voltage Vs 8 .18 \Y%
Operating frequency 7 10 500 Hz
Ambient temperature - n, D - 25 tsE A\ C

Characteristics
8<Vss18V:—25 C <Tx<85 C./=50Hz

Parameter Symbo Limit Values Unit| Test
min. typ. max. Sicui

Supply current consumption Is 14.5 6.5 10 mA |1

S1... 56 open

Fa=0V

Cw=47 nF; Re =100 kQ

Synchronization pin 5

Input current Is ms 30 200 pA 1
R 2 varied

Offset voltage Als 30 75 mV |4
Controlinput pin 11

Control voltage range 1711 0.2 110 peak \% 1
Input resistance LRn 15 ko |5

Semiconductor Group
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SIEMENS TCA 785

Characteristics (cont'd)
8<Vs<18V;~25 C<7a<85 C;/=50Hz

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

Ramp generator
Charge current Jro 10 1000 pA
Max. ramp voltage 110 2 —2 V 1
Saturation voltage at capacitor | Vo 100 225 350 mV | 1.6
Ramp resistance Re 3 : 300 ka [1
Sawtooth return time 1 80 us 1
Inhibit pin 6
switch-over of pin 7
Outputs disabled Ve 8.8 2.5 \Y 1
Outputs enabled Ve u 4 3.3 Voo
Signal transition time Ir 1 5 ns |1
Input current Ton 500 “1800 - pA |1
Ve=8V e
Input current | , —Jer |80 150 200" pA |1
Ve=17V

. Deviation of /10 1o -5 5 % |1
Re =const. '
s =12 V; Cio =47 nF
Deviation of /1o 110 - 20 20 % |1
Re =const.
Vs=8Vto 18 V
Deviation of the ramp voltage
between 2 following
half-waves, Vs = const. AV/10 max o %
Long pulse switch-over
pin 13
switch-over of S8 :
Short pulse at output Vizn 3.5 2o \VARR R
Long pulse at output 1130 2.5 2 V 1
Input current J1an 10 pA |1
V3=8V
Input current S LETE 45 65 100 pA 1
V=17V
Outputs pin 2, 3,4, 7
Reverse current Iceo 10 pA 2.6
Va=1Vs .
Saturation voltage Veat 0.1 0.4 2 vV |26
Jo=2mA

Semiconductor Groun
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Characteristics (cont'd) o
8<Vs<18V,~25 C<Tas85 C;/=50Hz

Parameter Symibgilt ;= - Himit Values Unit| Test
— mim s typ max. Cireil

Outputs pin 14, 15 ail Sy

H-output voltage Vansi ‘1VsEES T |15-25 =10 |V |36

—/a=250 mA NESA\U /K

L-output voltage Vianse | 0.3 0.8 2 Vo |26

la=2mA )

Pulse width (short pulse) I 20 30 40 ps |1

S9 open

Pulse width (short pulse) I 530 620 760 us/ |1

with Ci2 - nF

Internal voltage control _

Reference voltage I'Rer 2.8 K 3.4 Voo

Parallel connection of - A (1WA

10 ICs possible -

TC of reference voltage OREF |2x10-4 5% 10-4 |1/K |1

Semiconductor Group
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TCA 785

]

Application Hints for External Components

min
Ramp capacitance Cio 500 pF

max

1TuFY  The minimum and maximum values of /o

are to be observed

. . ) 11 x Re x Cro 2
Triggering point M= —
Irer x K
Vrer x K 2) Ramp voltage
Charge current ho= Viomax = Vs — 2V
Rs
Pulse Extension versus Temperature
780 I£D00360
1s/nf [
s/ =15V
T i L
500 —
540
S 480
s 420
w360
2300
o
240
180 iy
60 ¥
N | J
-40 -20 0 20 40 60 80" °C 100

") Altention 1o flyback times
AEK=110+20%

Sermiconductor Group

L5 ‘e

Free x Kxt 2

Rax Cho
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Output Voltage measured to + s

1£000361

37
g L
33 Vo= 15V l

| N avint
3.1 — _ﬂ
2.9 - e
Vs'vunsz,] ~25<L | _,-/7
2.5*———~—L-— “ﬁ-’-/‘BS‘[
23 e = 7‘

21 % =7

19 P
17
15
13
11
02 F
L

0 100 200 300 400 mA 500

Supply Current versus Supply Voltage

1E000362
8.5
mA i
79 L X . |

—
B |
W
\\
AY
>
1
N
v
4

‘B s ) 25
U ERRS T
2 > _ 85 C

\

55

L9

N
5
\
SEY I (P P AR [

8 0 112 % 16 18V 20
—

Semiconductor Group



SIEMERNS

59

TCA 785

Gy ——f— 1nf
S
/ ¢ 4
3
Zero A
20 e 168 0k 15 Defector
Synchron.
8 Veus A1 R, Regisler
== 033 pf
V% —l‘ Y
16 ’
: 1 | 8 Discharge
== 100 nF — /. . [Monitor
_l_ A » _l_
= Y
e
Control
1 Comparator
GND ]_ \‘
_f_ADischurge
8 1011 Transistor 6l |13
: .
R l © 0Vio 9 S8
‘ [V PR—— V, A T -
Flay ¥ ° N (p“e"g‘ﬁ) lg | 10 k9 113
b) A
0.Vs Vs Vo 0..Ve

10500363

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

Test Circuit 1

Semiconductor Group
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R {
LTkQ Rsune .
W 220 k9
1N4005
AL _L Load ég)
10 kQ T
D ‘ 1 1 K " L7k
BAY 61 :
470 3 I A V72
—] ) atey
16 VT BAY[BAY| 3 \ 1‘__“ TXC10
220 v~ il BLAY " ol M.60
5{ TCA 785 |12 =— 22 uF_(MKH)
b4
0.22 pf L 6 op 2.2kQ /H %o
2oy | BBV . i
i ; e
G
01 uF== y
100 |47 pF
kQ
) l RAP
o— !
Mp 1500373

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

A phase control withi 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 exiernal
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 & positive
trigger pulse from pin 14. The trigger pulse width is approx. 100 s,

Semiconductor Group
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]
p

220V~
N

THYOOW,

MTTLOAOBN

éload
15 kW
M

L
IR
1500374

3 0,

> ~ o ~

SUN Ng = N_cé
= < =z X

L

Fully Controlied AC Power Controller
Circuit for Two High-Power Thyristors

Shown is the possibility to trigger two anliparalleled 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.

~ Semiconductor Group
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,mnc_<m_m:~ Schematic Diagram

TUH/8821-12

i —5 —

[r»

National )
Semiconductor

LM78XX Series Voltage nmm,:__mﬁonm

R

General Description
The LM78XX series of three terminal regulators is avallable

with several fixed output vollagas making them uselful in a.

wide range of applications. One of these Is local on card
regulation, eliminating the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used In logic systems, Instrumenta-
tion, HiFi, and other solid state electronic equipment. Al-
though designed primarily as fixed voltage regulalors these
devices can be used with external components {o oblain
adjustable voltages and currents. .

The LM78XX series Is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heal
sinking is provided. Current limiting is included to limit the
peak output current to a safe value, Safe area protection for
the output transistor is provided 10 limit internal power dissi-
pation. If internal power dissipation becomes oo high for
the heat sinking provided, the thermal shutdown circuit

of external components. It is not necessary 10 bypass the
output, although this does improve transient response. Input

" bypassing Is needed only if the regulator is located far from

the filter capacitor of the power supply.
For output voltage other than 5V, 12V and 15V the LM117
series provides an oulput voltage range from 1.2V to 57V.

Features

| O...:v:_ current in excess of 1A

u Internal thermal overload prolection

® No external components required

B Oulput lransistor sale area protection

u Internal short circuit current limit

® Available in the aluminum TO-3 package

Voltage Range

takes over preventing the IC from overheating. LM7805C 5V
Considerable effort was expanded to make the LM78XX se- LM7812C 12v
: . sl
ries of regulators éasy lo use and mininize the number LM7815C 15V
Schematic and Connection Dlagrams
ﬂ il Metal Can Package
o T0-3 (K)
Aluminum
Al
o " OUTPUT CND

Al
Iy an

b v o
7. " = . TUH/TI46-2
p” " Bottom View
4 sutrur
MI Order Number LM7805CK,
o g g 42 LM7812CK or LM7815CK
oy L’ e S See NS Package Number KCO02A
: % o N n Plastic Package
" et “ TO-220(T)
o om R
n._ [ S ovirys
y i ox0 — 0
el n
o [ >—=nmweus
o o N e m e, °
" . TUH/IT46-3
Top View
M L " Order Number LM7805CT,

LM7812CT or LM7815CT
Soe NS Package Number TodB

TUH/TI48-1

XX8LWT -




LM78X

Absolute Maximum Ratings 2 ‘ ,f Typical Performance Characteristics

It Milltary/Aerospace specified devices are required,
please contact the National Semlconductor Sales

J

Maximum Junction Temperature
(K Package)

e Maximum Average Power

Maximum Average Power

XX8LW1
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Oftice/Dlstributors for avallabllity and specifications. (T Package) : : \ Disslpation Disslpation 5
Input Voltage (Vo = 5V, 12V and 15V) 35v Storage Temporalure Range £ T8EC T 3 =1 T u
Internal Power Dissipation (Note 1) Internally Limited Load Temperature (Soldering, 10 sec) ~ - - -+ .. wiatane ] [T et
: . " INFINITE KEAT SIXK
Operaling Temperature Range (T ) 0'Cto +70°C TO-3 Package K E E N - _
" TO-220 Package T 5 > H — “I.w/ x H <
2 . v < 4 Vu_..x_.sx:-u: < T m
ot .y ....... b 2 A i m > rIrI.L i m . -1 £
Electrical ij_‘mnwmlmrom LM78XXC (Note 2) 0°C < Tj < 125°C unless otherwise noted. g H 8 i AN H S ™10 10 Gw kaaT sk 5
: - : : - - — & A HEAT SiNK H = 5
" Output <o=.uuo - Y% 12y : 15V % . . ¥ [Vabtat og [ 1] °
~ Input Voltage (unless otherwise noted) 10V. 19V . 23V a0t v & . 1 w
J | < -3 -2 PEIE R [ TN P-Y 2 ] b3 “ . i
Symbol Parameter Conditions Min _ Typ _ Max | Min _ Typ _ Max [ Min ﬁ Typ ~ Max ; AMBIENT TEMPERATUAE | O) AMBIEXT TOMPERATURE | ) INPUT TO QUTPUT c_::..::.:3 .
Vo  |Output Volage T = 25C,5mA < Ig € 1A 48. 5 52 [11.5 12 125144 15 156 | :
Po < 15W,5mA S 1o < 1A 475 5.25[11.4 12.6 [14.25 1575 “uc__aﬁ Voltage (Normalized .
o = .
Vi € Vin < Viulk (7.5 < Vin s 20) | (14.5 < Vi £ 27) | (17.5 < Vi < 30)- a1 atT] = 25°C) Ripple Rejectlon Ripple Rejection
= "~
AVo  [Line Regulation Io = 500 mA|T] = 25°C 3 50 4 120 4 s S m
AVin (7S Vin<25) | 145 < Viy £30) | (17.5 € Vyy < 30) H oo I ____“ R
3 3 I | g
0C<T< +125C 50 120 150 Som £, T :
AViN (8B <Vins20) | (15< Viys27) | (18.5 < Viy < 30) T g | i g Z
; (- 3 <] ¥
lo<1A  |Tj=25C 50, “ 120 ' 150 gem 2. Yooy iy g
=3 & Il =
; AViy (5<VinsS20)[(146SVinS 2N | (177 SViN<30) | Fow g, Vin-Vour * $ Vor+ 1S yemr £ .
3 S gyt * 1A H IN=YouT * VpE 25 Vie
0°'C < Tj < +125°C 25 60 75 H e lout * 14
: wn . ' i T2
AViN B<Vin<12) | (165 Viys22) | (20 < Vin < 26) o A e LT
AVo Load Regulation Tj=25C |SmA<Ips 1.5A 10 50 12 ¢ 120 12 150 JUNCTION TEMPERATURE ( €) FREQUENCY (x,
250 mA < Ig € 750 mA 25 60 75 j " OUTRIT vOLTAGK T
5mA < 1o S 1A,0°C < Tj < +125°C 50 120 150
o Quiescent Current  |Ig < 1A T) = 25°C 8 _af] 8 | ! &
ut |
0'C<Tj< +125°C 8.5 8.5 85| Putimpedance . Dropout Voltage Dropout Characteristics
alg  |OuiescentCurrent  [5mA < I < 1A 7 o 05 o5 z I SVour * 1@ mv Y e
| 3 < : : nesc
Change Tj = 25°C.1p < 1A 1.0 1.0 1.0 3 £ Yoyt * s
VMIN € ViN S Viax (7.5 < Vin < 20) | (14.8 < Vins 27) | (17.9.€ Vi £ 30) | g £, et 3 oo B
10 S 500mA, 0°C < Tj £ +125°C 1.0 1.0 103t £ g
VN € Vi £ Viax - | 7 sViN<25) | (145 < Vi< 30) | (17.5 < Vin < 30) 3 £ tour + 0a 5 - s/
3 1 g
VN Output Noise Voltage|Tx = 25°C, 10 Hz < { < 100 kHz 40 75 90 = 2 1 B ™ s?.:...TT
aVin  |Ripple Rejection 0 S 1A Tj=25Cor | 62 80 55 72 54 70 i LA H ]
- ' 8
aVour = 120Hz{ Io < 500 mA 62 55 54 . 00 15 e e e e . N
oC < ‘: < +125C o . FREQUENCY (H4) ™ Jusction -—‘«—”-C:n— [4] INPUT VOLTAGE (V|
Viuin € ViN € Viiax (BSVin<18) | (155 Vins25) | (185 < Viy<285)] °, :
Ro Dropout Voltage Tj = 25°C, loyt = 1A 2.0 20 2.0 : Qulescent Current
Quli
Output Resistance [ = 1 kHz 8 18 18 FscentiCument
Shon-Cicuit Current |Tj = 25'C , ; 2.1 > 1.2 ~
3 -
Peak Output Current [T] = 25°C 2.4 2.4 2.4 i b
Avéraga TC of Vour |0°C < T) s +125°C, I = 5 mA 0.6 15 1.8 ; z £
Vin Input Voltage H] .m..
Required to Maintain |T] = 25°C,1g < 1A 7.5 14.6 17.7 g m =
Line Regulation , m m
2 3

Note 1: Thermal resistance of the TO-3 package (K, KC) ks typically 4°C/W Junction 1o case and 35°C/W case 1o ambient Thermal resistance of the T
package (T) is typically 4"C/W junction to cass and 50°C/W case lo ambient. .

Note 2 Al charscleniatics are measured with capacitor across the Input 0f 0.22 uF, and a capaciior across the output of 0.1uF. All characteristics except*
vollage and ripple rejection ratio are measwed using puise lechniques (L, < 10 ms, duty cycle £ 5%). Output vollage changes due 1o changes in .A
lemperatre must be taken INlo account separalely, I

BN R B (R TR TR TVRYPRTN
JUNCTION TEMPERATUAL o

INPUT VOLTAGE (v)

TUNH/TT46-4
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LM7800 Series

Deslgn Conslderations

The LM7800 fixod voltage regulalor series has thermal
overioad protection from excessive power dissipation, Inter-
nal short circuit protection which limits the regulator’s maxi-
mum current, and output transistor sale-area compaensation
for reducing the output current as the vollage across the
pass transistor Is increased. - i g .
Although the internal power dissipation Is limited, the junc-
tion temperature” must ba kept below the maximum speci-
fied temperature (150°C for LM7800, 125°C for LM7800C) In
order 1o meet data shes! specifications. To calculate the
maximum junction temperature or heat sink required, the
following thermal resistance values should be used:

Typ fgc | Max8yc | TypOya | Max by
X
Packege | .o, | corw | corw | C/W
TO-3 3.5 5.5 35 40
T0-220 3.0 5.0 40 60

Typlcal Applications

Fixed Output Regulator

1 2
v, LM7800 Yo

+ +

0.33 uf 3 0.1 puff 033 uf 3 0.1 pF a
i v \ (WOTE?) (NOTE 2)
(0.1 3 uNF top a3t :

C. 22k (teramity =
TU/H/10082-7
Note 1: To spacity sn output voltage, substitte votage vakue for 00",
Note 2 Bypass capacitors we recommended for optimum stabilty and tran-
sent responsa, and should be localed as close as possible 10 the requistor.

High Current Voltage Regulator

Q1
2N6133

_ M= Ta
6yc + 6ca

PD Max or

I,Eiﬁ:osgzu.zs
AT s .
6ca = 6cs + Osa
Sotving for T '
Ty = Ta + Pp(8uc + ca) of
= T+ PpBya (without heat sink)
Where: i g .w
¥y =3 ,_.c:nao: Temperature o | B r
Ta = Ambient Temperature -
Pp = Power Dissipation 40
8y = ,E:oco?_o.Owu.o Thermal Resistance
6ca = Case-to-Amblent Thermal Resistance
6cs = Case-lo-Heat Sink lo Thermal Resistance
65a = Heat Sink-lo-Ambient Thermal Resistance |
644 = Junction-to-Ambient Thermal Resistance

High Input Voltage Circults

| wrsoo |2

" _ (NOTE 1)

i

4 v et

040_\5~|;v e

PLYTINSE

~

Lu7800

e
. _aA | \~/|

cor ot Baditaeld

i o—

a1

Y

lo MM =S
Yo < :

0.1 uF )

-

TUH/10052-10

Typlcal Applications (continueq)

High Output Current, Short Circult Protected

Ree _. 01 - =
N 2N6132
.
S.‘ el 8 8 : )
2M6124 T e, s
S ' — Y uoso |2 .
b, DRI .H st | e o o
& 3.00 --. C 03 F IMI
- o8 . s : _ _u 0.1 uF .
Rgg = — :
Isc

Ate— Meeoy : -

IR X
€04 B+ 1) = louu TUH/0082- 11

Positive and Negative Regulator

TUH/10052-12

|

§914135 00841




Power Thyristor/Diode Module PK25F series are designed for
various rectifier circuits and power controls. For your circuit
connections and wide voltage rat-
ings up to 1,600 V are available. High precision 25 mm (linch)
width package and electrically isolated mounting base make your

application, following internal

mechanical design easy.

L] lr(Av)25A, ‘T(Rms)39A, ITSM 580A
® di/dt 100 A/us
@ dv/dt 500 V/us

PK PD

ULIE76102(M)

(Applications)
Various rectifiers
AC/DC motor drives
Heater controls
Light dimmers
Static switches

PE KK . |

2.8

MSX 10

O;;ﬁ{m:f e o~ e P t
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EMaximum Ratings N
PK25F-40 | PK25F-80  PK25F-120 PK25F-160 ]
PD25F-40 | PD25F-80 PD25F-120 PD25F-160
Symbol Item Unit
PE25F-40 PE25F-80 PE25F-120 PE25F-160
KK25F-40 KK25F-80 KK25F-120 KK25F-160
Vrew | * Repetitive Peak Reverse Voltage 400 800 [ 12000 1600
Vrsv | % Non-Repetitive Peak Reverse Voltage 430 960 :; 7:71300 1700
Voms | Repetitive Peak Off-State Voltage 400 7 edle o200 o= 11600
Symbol ltem Conditions Ratings | Unit
It av) % Average On-State Current Single phase, half wave, 180" conduction, Tc : 96°C 25 A
lreems |k R.M.S On-State Current Single phase, half wave, 180" conduction. Tc : 96°C 39 A
lTsu * Surge On-State Current 1/, cycle, 50/60Hz, peak value, non-repetitive 530/580 A
12t * 1% Value for one cycle of surge current 1400 AZS
Paou Peak Gate Power Dissipation 10 W
Pa v Average Gate Power Dissipation w
lFam Peak Gate Current 3 A. T
Veem Peak Gate Voltage(Forwad) 10 %
Vrem Peak Gate Voltage(Reverse) 5 V-—
di/dt Critical Rate of Rise of On-State Current | lo=100mA, Tj=25C, Vo= /5 Vorw, dle/dt=0.1A/us 100 A/,us—
Viso * |solation Breakdown Voltage(R.M.S) | A.C. Tminute 2500 v
Tj * QOperating Junction Temperature —40~+125| °C
Tstg | * Storage Temperature —40~+125| °C
: (M5) | Recommended Value 25kgf-cm 22~28
Mounting Torque kgf-cm
Terminal (M5)| Recommended Value 25kgf-cm 22~28
Mass 170 g
EElectrical Characteristics
Symbol Item Conditions Ratings Un?t’1
{orm Repetitive Peak Off-State Current, max. at Vorw, single phase, half wave, Ti=1257C 10 mA
lram * Repetitive Peak Reverse Current, max. at Vpru, single phase, half wave, Tj=125°C 10 mA
Vim * Peak On-State Voltage, max. On-State Current 75A, Tj=257C Inst. measurement 155 .
let/Ver Gate Trigger Current/Voltage, max. | Tj=25C, i=1A, Vp=6V 50/3 mA/V:
Voo Non-Trigger Gate, Voltage, min. Ti=125°C, Vo= /2 Voru 0.25 \
tgt Turn On Time, max 1 =25A. le=100mA, Tj=25°C, Vo = '/ Vorw, dig/dt=1A/us 10 s
dv/dt Critical Rate of Rise of On-State Voltage, min.| Tj=125°C, Vo = 2/, Vpeu, Exponential wave. 500 V//Zj;
" Holding Current, typ. Ti=25C 50 mA:
I Lutching Current, typ. Tj=25C 100 mA.
Rth(j-¢) | * Thermal impedance, max. Junction to case 0.78 “C/W
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For general phase control applications such as speed controls, light ]
controls and welders etc. ’
@ General power use
@ ;= |6A, I+ivisy =25A
@ High voltage up to 1200V
@ High surge current of 250A ]
@ Stud type
RREN
. 1 e
R T 9 % — Unit - mm
- EMaximum Ratings
___| Symbol_ S _ Item SC16C-40 | SC16C-60 | SCI6C-80 | SCI6C-100 | SCI6C-120 | Unit
Verm Repetitive Peak Reverse Voltage 400 600 800 1000 1200 v
Vesu Non-Repetitive Peak Reverse Voltage 480 120 960 1100 1300 \%
Ve Repetitive Peak Off-State Voltage 400 600 800 1000 12000 | v
Symbol Item Conditions Ratings | Unit |
l7av) { Average On-State Current Single phase, half wave, 180" conduction, Tc : 88°C 10 A
11 (Rres) R.M.S On-State Current Single phase, half wave, 180° conduction, Tc : 88°C 25 ! A
Frsm Surge On-State Current '/ cycle, 50Hz/60Hz, peak value, non-repetitive 220/250 i A
12 12t Value for one cycle of surge current 260 AZS
P Peak Gate Power Dissipation %y 10 %
P (av) 7\;rage Gate Power Dissipation 1 W
IrGm Peak Gate Current 3 ‘ A
Vegm Peak Gate Voltage(Forwad) 10 v
Vagm Peak Gate Voltage (Reverse) 5 v
di/dt Critical Rate of Rise of On-State Current | I =100mA, Tj=25C, Vo= L% Vorm, dle/dt=1A/s 100 Alus
Tj Operating Junction Temperature ' -30~+125] °C
Tstg Storage Temperature -30~+125!1 °C
Mounting Torque Recommended Value 12kgf-cm 15 kgf-cm
Mass Excluding nut, washer 2.6g and wrapping material 3g 13.6 g
& Electrical Characteristics
Symbol Item Conditions Ratings Unit
lorm Repetitive Peak Off-State Current, max. at Vorw, single phase, half wave, Tj=125°C » 3 mA
Irrm Repetitive Peak Reverse Current, max. at Vogrm, single phase, half wave, Tj=125°C i 3 mA
Vit Peak On-State Voltage, max. On-State Current 50A, Tj=25C Inst. measurement 19 \Y
ler/Ver Gate Trigger Current/Voltage, max. | Tj=25°C, Ir=1A, Vo=6V 40/3 mA/Y,
Voo Non-Trigger Gate, Voltage, min. Tj=125°C, Vo= 1/5 Vorm : 02 V/;
tgt Turn On Time, max lr=16A, lo=100mA, Tj=25C, Vo= '/ Vorw, dlc/dt=1A/ks 10 #S
dv/dt Critical Rate of Rise of SC16C-40~60 Tj=125°C, Vo= 2/ Voam 100 Vies
On-State Voltage, min. SC16C-80~120 | Tj=125°C, Vo= 25 Vorm 200
In Holding Current, typ. Tj=25C 30 | mA |
ith(j-c) Thermal Impedance, max. Junction to case Jlo’ °CﬁfL

* mark : Thyristor and Diodo part.

No mark : Thyristor part
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