
Phase Control 1C TCA 785

Bipolar 1C

Features
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•  Large appiication scope
•  May be used as zero point switch iS - f if lC f iW I•  LSL compatible i ii m  ii ii uuv
•  Three-phase operation possible (3 ICs)
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•  1 aroe ramn current ranoe
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m Wide temperature range P-DIP-16-1
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This phase controi iC is intended to controi thyristors, triacs, and transistors. The trigger puises 
can be shifted within a phase angle between 0 ° and 180 °. Typica! applications include 
converter circuits, AC controllers and three-phase current controllers.

This iC replaces the previous types TCA 780 and TCA 780 D.
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(top view)

Kin Defin itions and i-unciions
Pin Symbol Function
1 GND Ground
z u z Output 2 inverted
3 Q U O u tp u t  11
A*+ A O ^/uipui i inverted
CO Fsync Synchronous voitage
nD I i ~ u : u : +IIIIIIUIl
7 Q Z Output Z
8 F  REF Stabilized voltage
9 R9 Ramp resistance
h n 1 u CiO Dnm« rtn rti+n

n i d i  u p  o d p c i o i L c i i  i o c ;

11 F 11 Control voltage
■1 O 1 £. n . r ,I ^ Di ilon ovtoneinn1 UIO  ̂C7AIC7I IOIUI 1
-1 Q1 U I

l _
1 nnn ni ilco 
l_ V / l |JUIÔ

14 n  1
v x  i

Ai itr»i it 1V X U  I jy f U  1 1

15 Q 2 Output 2
16 Fs Supply voltage
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TCA 785c i c i u i c m cJ l k I V I U I l J

hunctionai uescrip iion
The synchronization signal is obtained via a high-ohmic resistance from the line voltage 
(voltaae Vs). A zero voltaae detector evaluates the zero Dassaaes and transfers them to the
O \ /K1 ̂ l>̂  |«/M̂  i ^  + i ̂o y i  iu i  ii u i  mz.c u i u i  i fG yiS iG r.

This synchronization renister controls a ramn nenerator, the oanaoitor Cio of which is changed 
by a constant current (determined by Rs). if the ramp voitage V10 exceeds the control voitage
V i t  ftrinnprinn annlp ml a sinnal is nrnnpssprl tn thp Innin Dpnpnrlpnt nn thp manniturlp nf thp' ■■ \'- - - mZT~ 'T'/J — — .jj. — >■ ■ ~ ■ — ZT~1 —~ ~ ■ ■ ■' —....... — .  '&■---------— ■ -■ ■ —
control voltage V^, the triggering angle cp can be shifted within a phase angle of 0° to 180°.
Cnr cs\/csr\/ half \Afo\/o o nnei+i\/Q m iloa nf onnrnv QH ..o Hi irotinn onnoorc of tho m i+r\i ito O 1 onrl
I U l  O V O I  y  I IC 4 . I I  V V U V C ,  U  j J U O I l l V C  | J U I O C  C M  U | J | J I U A .  U U  | U O  U U I  C 4 L IC M  I U | J | J C > U I  O  U l  U  1 C  \ J U l | J U  l O  V j (  | C i l  I d

Q 2. The puise duration can be prolonged up to 180° via a capacitor C12. if pin 12 is connected
tn  n rm  in r l m i Ic p c  \A/ith a Hi ira t in n  hpt\A /ppn m a n r l 1 $30° \A/i 11 ro c i litl\/ ^ ■ V VI IV) VIVW Will I U Wl MIIVI I WKV Wl I Ul IV I W Will I WUIli

Outputs u  1 and u  ^ supply the inverse signals of Q 1 and Q 2.
A signal of cp +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 uan be used to disable outputs 01, 02  and
D i n  1 Q  n n n  K n  ■ i n n r l  t n  n v t n n r l  t h n  n i  i+r"i i i+ r» ( .) T  I-  11 I IO oai I UC UOCU LU CAICI IU LI 1C UULJJULO 1 n n r l  ( J V  t n  f i i l l  m  i l n n  I n  n n t ln  / 1 Q H °  ._\cu iu  ^  — i u  i u i i  p u i o c  i c i  l y  u i y i  u u  — t y f .

Block Diagram
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/ in  Ramp peak voltage
V a n RamD voltaae. ------r -- ”

/ i i  Control voltage
]/4n Min. ramD voltaae =' IU ....... .... r ----  ̂- ’ SQT

V  Q2

'14 Q i

l/._ ■ n 9 Pin 1 9 +n fiND '10 " ....... *- 1 “

Vu  - Q 1, Pin 12toGND

I/ .  - 0 9  P l n H t n  o w ny  t— ........................ I V  WI1L/

VA • Q 1, Pin 13toGND
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TCA 785c i c i u i c m cJ l k I V I U I l J

Absolute Maximum Katings

D oromataf r  cai cai i iv̂ iv̂ i CwmhAl wyi i iuvi 1 irviif1 \/oliiaa 1̂11111 1 Init wine

min. max.

Supply VOltSyG Vs r\ c — u . o
A O1 O \ / 

V

uutput current at pin ia, id Iq
A A-  1 U

A  AA
4UU rnA

Inhibit voltage Vs -0 .5 Vs V
Cnntrnl vnltanp.... . . ■ - ’Cf Vii -  0.5 Vs V
v'oitage short-puise circuit Vl3 A P

-  u.o Vs \ / 
V

Synchronization input current Vs -  200 ± 200 juA

Output voitage at pin 14, 15 Vq Vs V

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

Output voltage at pin 2, 3, 4, 7 Vq Vs V

Junction temoerature T\ 150 °C

Storage temperature 711 stg
CC — yjyj A OC 1 iLO

Thermal resistance 
system - air Rth SA 80 K/W

Donna

Supply voltage Vs 8 18 V

ODeratina freauencv| - ----- y j  - - | - - J fj 10 500 Hz

Ambient temperature 7a - 2 5 85 °C

wi icii ciV/ici idiiud

8 < V s  < 18 V; -  25 °C < 7a < 85 °C; /=  50 Hz

Parameter C* m mmtmj* 1oym uui -m m Values Unit 1 CS1
C ircuitmin. iyp. max.

r
supply current consumption Is ^.o 0.0 1U mA
SI ... S6 open
T 7  A \ /K11 = U V
C. 1 n = 47 n F: R p = 100 ko

Synchronization pin 5
input current AA AAA A

15 rms ou ^UU JllM i
R 2 varied
/-\«--+ . ,~i+----- » T T o n ~7C — \ / >1KJM5t?l VUIlClQt? IXV 5 OU I O III V H-

Controi input pin 11 
Control voltaae ranae K11 0.2 KlO peak V 1
Input resistance flu 15 k£2 5

Semiconductor Group 4



TCA 785c i c i u i c m cJ l k I V I U I l J

(Characteristics (cont d)
8 < V s  < 18 V; -  25 °C < 7a < 85 °C; /=  50 Hz

Parameter Symbol Limit Values Unit Test
Circuitmin. typ. max.

Ramp generator
^ R n t r i r \  m  i t r t r ^ \ r»+iai yc oui i ci u 7 i0 -1 n 

1 u i nnn 
1 uuu ju A

Max. ramp voltage F io

CM1£ V 1
Q o + i i r o t i r \ n  \ / r» lto n Q  o f  r ' o n o r ' i t n r  u u i u i  u u u i  i v u u u y ( c  u i  v̂ u |j u o i i u i T/<« 

V 1 u ■ inn1 w 225 Q ft n\j u \c m\/ 1 1 1 V -1 fti . \ j

Ramp resistance R e 3 300 k£2 1
.Qawtnnth roti irn timeWM m w i l  1 1 V IU I  I 1 III I IV t \ anw ^iS 1■

I n h i b i t  n i n  ftII II IIU IL y j II 1 \ J

switch-over of pin 7 
Outputs disabled Ve l 3.3 2.5 V 1
Outputs enabled F e  h 4 373 V 1
Sinna! transition time 1 5 I IS 1
input current le h

r  a a
o u u

AAA
O U U n A

A
1

Ve =  8 V 
Input current 
Ve =  1.7 V

— Ie  l 80 150 200 in A 1

D f i v i a t i n n  n f  Ain

R  9 =  const.
/ io - 5 5 % 1

V s =  12 V: C 10 =  47 nF
t . .L/CVICUIUI 1 UI 710

R  9 =  const.
r . . 710 o n  — ^ .u o n*1U f r f

7 C
H

T/„ =  Q \ / t n t Q \ /Kb ”  U  V I U I U  V
Deviation of the ramp voltage
h o t \ A r a a n  O  fn l ln t A / in nU V IV V  W l  1 £_ IV IIW V II  1 ̂

half-waves, V s  =  const. AFo max ± 1 %

Long pulse switch-over
n i n  1 Q  
M" 1
switch-over of s 8 
Short pulse at output F l3  H 3.5 2.5 V 1
Long puise at output F l3  L 275 2 V 1
Input nnrrpnt / l 3  H 10 „ Ar** * 1
t 7 n  \ /
K13 =  O V

Input current — he  l 45 65_________________ 1 0 0 _______________ M A 1
T/. . _  A  ~ 7  \ /
V 13 =  1 . / V

Outputs pin 2, 3, 4, 7
Reverse current /CEO 10 u Ar - • 2.6
T7_ __ T7_
V Q =  V S

Saturation voltage Ksat 0.1 0.4 2 V 2.6
T_____ O K-V* Ai u  — £. 11  \ r \

Semiconductor Group 5



C I C M C M CJ l k I T I L I l J TCA 785

(Characteristics (confd)
8 < Vs < 18 V; -  25 °C < Ta < 85 °C; /=  50 Hz

Parameter Symbol Lim it Values Unit Test
C ircuitmin. typ. max.

Outputs pin 14,15
l_l /m i+r"vi iti i-uui|jui vuuayc
-  I  q  =  250 mA

TA_____ .
V 14/1 5 h TA. O  

K S — \J
TA. O C 
K5 — £ - . U

ta. t  n
K5 — 1 .U

\ /
V

O C o.u

1 _AI l+r\l i t  \ /A ltO A Q  l_~\CUl|JU L VUI1U^(C T/< ,V 14/10 L
n qu . u n qV . u oC— \ /V o  aC - . \J

/ a  =  2 mA
P i i l c o  \A/irlth ^chnrt m  ilco^■ wi w  « v i v iu  ■ y\_/ ■ ■ w ■ i  | i / u iw y V\i ro o nnw A n“ TV ,,Q

P'-'
1■

S9 open
Pi iIsp width tehnrt nnlsp^. w.ww • Vw ..w .«  ^ w w w , tr\ 530 620 760 M«/r w/ 1
with C12 nF

internai voitage controi 
Reference vo!tane ^REF 2.8 3.1 3.4 V i

Paraiiei connection of
10 ICs possible
TC of reference voltage aREF 2 x 10-4 U

l
X O
1 1/K 1

Semiconductor Group 6



C I C M C M CJ l k I T I L I l J TCA 785

A pplica tion Hints fo r hxternai uom ponents

mm max
namp capacitance C10 500 p r i jur

Triggering point fTr =
F11 x Rg x C10 2)

F ref x  77

Hharno r>i irront1 IUI WIUI 1 VI 11
T/cjef X 2)

J?r>IVtf

Thu 11ill ill 11U111 cti id i Iicixil mUi II VciiUeS uf /10
are to be observed

Ramp voitage
TA „ ____=  I/o _  9  \/
V I KJ I IldA y O V

T/n V t  2 )

T A „  =

Pulse Extension versus Temperature

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

Semiconductor Group 7



C I C M C M CJ l k I T I L I l J TCA 785

Output Voltage measured to  + Vs

IED00361

ouppiy v/u « * a  k ** a a ** O a \ / a U a m aci ii vci dud ouppi y v uuayc

IED00362

Semiconductor Group 8



TCA 785c i c i u i c m cJ l k I V I U I l J

A  1/ 1/
U .../S  I'S

A 1/u .-.^ s
IES00363

!t jg necessary for a! measurements to adjust the ramp with
the aid of C10 and R 9 in the way that 3 V < Framp max < Vs -  2 V 
e,g, Cio = 47 nF; 18 V: R 9 = 47 k£>; 8 V: R 9 = 120 k.Q

Test C ircu it 1

Semiconductor Group 9



C I C M C M CJ l k I T I L I l J TCA 785

K .

l/c

k r
K I * P

(■̂ CEo)

M r a
u .  m

n/_' Ksat'

IES00364

Tho romaininn nine arc nnnnontorl ac in toet nirm lit 1
I I IV IVsIMVlMMIÎ  11 l\J Ul U I II IWIVU UW II I IVWl VII Vy VII 1 I

Test C ircu it 2

Q

1/
■K

Pin 14.15
MC 6

U ?  1 “
?

i ne remaining pins are connected as in test circuit l

/"*!i>/m lit O 
91 V I I  U U II

Semiconductor Group 10



TCA 785c i c i u i c m cJ l k I V I U I l J

I / . /m V  7 ^  rS' "" ' -•

0

7b

l/3/V

i
T

0

/  \
/  \f \i

/
/

\  ---- - A
\

t

rh 
I I

A— r
' ' _Ln u u 7 ■7T

Pin 5----c>

1/
?
I
h100 kS2

* \ r \  1 .tz I I *i i,n  IV (JT I Mlt

IES00366

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

Test C ircu it 4

1

A
1/
k.

n

11

Pin 11
-o 0.5 V

xrr ar\~i/ n iC.3VV.30/

Tpct f^irouit ^

5.1-n 0 
II 1 J

■» r>oo

▼O

Oscillator 

— f  I n  l"\
V — 7

IES00368

Tpct f^irouit fi
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TCA 785c i c i u i c m cJ l k I V I U I l J

I O-

r4
| 112 kS2
M

*
'I . 
I I /  
“ h.

7K  ZD 6.5

Inh ib it 6

Q

Outputs

IES00369

• ------ +

IES00370

Long Pulse 13

Pulse Extension 12 Reference Voltaoe 8
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C I C M C M CJ l k I T I L I l J TCA 785

Dr\
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16 V-

n 9 9  nC
\J  . t - L .  fU l

y w

1 N4005

O i  n
j j"SYN C

' " 2 2 0  kS2

/. 1  , , C ..h- / j a r ;

I 110
U  "

kO

ZIS 15 V

A  ^
BAY
61
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TCA 785

IO

15

u

12
11

U. I JLir =

150 H

BAY 61
rs. 1

BAY 61
[>i

2.2 jLiF(MKH)

Load (X )

I I t  7  kO
L T ......

T r
v i A

___/

2 .2  kS2

I I " "
Y

r ry-.ioo
Nkft
lTJV

_1___

_£io 
47 pF

TXC10 
M 60

FT10 kfi!

(-12

150 pF
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A pplica tion Examples
f am ■ im cn m A T vimmav ■ wamI

i i mu v/ui iu v j i iui up iu uu iiim uaic i i uui i ci u

A nhaco mntrnl XA/ith a Hirontlx/ nnntrnlloH Irian/ \ |i/l I MU V WI 111 VI Will ■ M VII Wlljr ......................................................................V V I 111 VI I V V ______ _c ch ru A /nII I W  IV  ..........— ' 'VI IVVVI I II I II IVn tho fim iro............ Tho trinnorinn annlo nf
■ I IV II I^^VI II 1̂  VI Î IV VI

the triac can be adjusted continuously between 0° and 180° with the aid of an external 
potentiometer. During the positive ha!f-wave of the Mne voltage, the triac receives a positive
gate puise from the iC output pin 15. During the negative naif-wave, it aiso receives a positive 
trigger pulse from pin 14. The trigger pulse width is approx. 100 pis.

Semiconductor Group 13



C I C M C M CJ l k I T I L I l J TCA 785

Fully Controlled AC Power Controller 
C ircuit fo r Two High-Power Thyristors

Shown is the possibility to trigger two antiparaiieied thyristors with one !C TCA 785= The trigger 
pulse can be shifted continuously within a phase angle between 0° and 180° by means of a 
Dotentiometer. Durina the neaative line half-wave the triaaer Dulse of Din 14 is fed to the
relevant thyristor vis a triQQer pulse transfers PI. ■ n  n itix

ic i. l/ui ii ly ii ic pudiuvc m e  i leu i-vvavc, m e  y  cue u i
the second thyristor is triggered by a trigger Dulse transformer at Din 15.
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C I C M C M CJ l k I T I L I l J TCA 785
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Half-Controlled Sinale-Phase Bridae C ircuit w ith Triaaer Pulse Transform er and Direct_ _ _ _ _  _ -------_ _ _ _ _  ----- - - --- --  - — ----w ' _ _ _ _ _ _ _  -------- ---- _ _ _ - - -  - ---------- _ _ _ ---- - ------  — _ _ _ _ _
Control fo r Low-Power Thyristors
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C I C M C M CJ l k I T I L I l J TCA 785

lolf-PAntpAllArl CinAla-Dhoea Dvi/lAa Pi i i t  miith Tima Tpianai* Di 
iciii~w i iu viî u wii iyit~r i icî  ̂ui vii vuu vvmi i vw iii^^^i r i laa Tpanefapmai'a 1̂  ̂ I I Cl I 1̂ I V/l I 11 CM 0 f  At* I VI

Low-Power Thyristors
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