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Phase Control IC

® May be used as zero point switch

® LSL compatibie

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
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TCA 79K NKR70NN
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This phase controi iC is intended to contro

yristors, triacs, and transistors. The trigger puises

can be shifted within a phase angle between 0 ° and 180 °. Typical applications include

converter circuits, AC controliers and three-phase current controiiers.
This IC repiaces the previous types TCA 780 and TCA 780 D.
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Semiconductor Group

Pin Definitions and Functions

Pin

Function
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BN

Stabilized voltage
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Ramp resistance
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Control voltage
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Supply voltage
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Functionai Description
The synchronization signal is obtained via a high-ohmic resistance from the line voltage
(voltage V5). A zero voltage detector evaluates the zero passages and transfers them to the

avnaheani ictn

—ntin '~
Syltivinuvi HZaton ICuIOlCI

This synchronization register controls a ramp generator, the capacitor Cic of which is charged
by a constant current (determined by Rs). If the ramp voltage 10 exceeds the control voltage
V11 (trlnnprlnn annlp m\ annal is nm(‘pqqu to the Innm I')pnpn_dpm on the mannmldp of the

control voItage V11, the trlggerlng angle ¢ can be shlfted within a phase angle of O to 180°.

Far ovarvy half wava a nncitiva nitlea nf annray 2N ..c diiratinn annaarce at tho nitniite N 41 and

1 ovvyol y i vwvavo, cm VVOILIVU VUIOG vi (Ar.lr.ll UAN. YV 2 Ul Aauvig (AVVU(AI\) atl uicv \/Ulrl\.‘l.\) 1 AAliv
Q 2. The pulse duration can be prolonged up to 180° via a capacitor Ci2. If pin 12 is connected
to ground, pulses with a duration between ¢ and 180° will result

Outputs UT and W2 supply the inverse signals of Q 1 and Q 2.
A signal of ¢ +180° which can be used for controlling an external logic,is available at pin 3.
A signal which corresponds to the NOR link of Q 1 and Q 2 is available at output Q Z (pin 7).

The inhibit input can be used to disable outputs Q1, Q2and W7 , W2
Din 12 Aan lha t1iead A Aaviand tha Atitniite T T andA TT2 $+A fiill niilaa lan~th 710N° — o\
il 1o ouadll v UotTuUu LU TALTIIU LIIT VULlpUulo = ' aliu == 1w iuil pUIDC ICIIulII \IUU q,)}
- ..
- _L_Pulse
4 Extension
A7
- 5 N
Vsyne P Zoro Syncvhion. (N P
Detector AaAball I S by Q1
A 4
. 116 Syaz
S L 4 = Niccharae Logic 1?2 —
> 8 uiscnar yc =3
_|_7 A+ | |Monitor Qz
Lo T T ¥ U
/=1 '1>le LN Y
= -
4 < ;f\
NS T i
h T Cantrnl
LUl uL
1 Comparator
GND | 1
iR Nl 68
./I
L Discharge
9 8 10 1 Transistor 613
_ Vin| o
- v |/~ \Control Inhibif Long-Pulse
“9¥ Vstap C10= | \TJVol’ruqe Commutation
4 4 L IEB00358

Block Diagram
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Pulse Diagram

Semiconductor Group



QCIERALCNRNIC TCA 785

SILIVIEIVY

Absoiute Maximum Ratings

Parameter Symbaol! Limit Values Unit

min max

Supply voltage Vs -0.5 18 V

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

Inhibit voltage Ve -0.5 Vs \

Control voltage V11 -0.5 Vs \

Voltage short-puise circuit V13 -0.5 Vs \

Synchronization input current Vs - 200 + 200 pA

Output voltage at pin 14, 15 Va Vs Vv

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

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

Junction temperature Ti 150 °C

Storage temperature Tsg -55 125 °C

Thermal resistance

system - air Rin sa 80 K/W

Nnaratine Danaa

V'JGI il ls nai IsG

Supply voltage Vs 8 18 \

Operating frequency f 10 500 Hz

Ambient temperature Ta -25 85 °C

Characteristics

8B<Vs<18V;-25°C<Ta<85°C;f=50Hz

Parameter Symbol Limit Values Unit| Test
. PR R Circuit

in. yp. imax

Suppiy current consumption Is 4.5 6.5 10 mA |1

S1 ... S6 open

Vi1=0V

Ci0o=47nF; Ro=100 ko

Synchronization pin 5

input current Isrms 30 200 pA |1

R 2 varied

Offset voltage AVs 30 75 mV (4

Controi input pin 11

Control voltage range V11 0.2 V10 peak v 1

Input resistance R 15 ko |5

Semiconductor Group 4
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Characteristics (cont’d)

8<Vs<18V;-25°C<Ta<85°

C;f=50Hz

Parameter

Symboil

Limit Vaiues

min.

typ.

max.

Unit

Test
Circuit

Ramp generator

harna Atireant

CI aryc vuiicin
Max. ramp voltage

Catiiratinn \Inlfona at
Sawiaull voilage ai

resistance
Sawtoo

-
(e}

w =
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S

225

(0]
(@)

-
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W W <<
o U~
O O

=
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-
"~

3 <

7

e e )
(@]

tpin6
switch-over of pin 7
Outputs disabled
Outputs enabied
Signal transition time
input current
Ve=8V

Input current
Ve=1.7V

VeL
Ven
I

ol

IsH

—IsL

80

25

<<

=

=
> »n

—

—h cmd s

Deviation of I1o

R 9 = const.

Vs =12 V; Cio =47 nF
MNAvintia;m ~F T
evialuvll vl 110

R 9 = const.

/o= \in 1Q \/
VS OV IU 10OV

Deviation of the amp voltage

hnhnlnnn 2 fallowina
MuLlYVoull o 1VIIVYYIL Ilv

half-waves, Vs = const.

AV10 max

I+
—r

N
(e}

-

Long pulse switch-over
nin 1

r.llll v

switch-over of S8
Short pulse at output

Long puise at output
Innu'r current
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CIERAELCRNIC TCA 785
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Characteristics (cont’d)

8<Vs<18V;-25°C<Ta<85°C;f=50Hz

Parameter Symboi Limit Vaiues Unit| Test

- Circuit

min typ. max.

Outputs pin 14, 15

L Attt viAaltana | VA T/ e} T/ Lo I T/ 414 N \/ o

I1I~uUuipulL vuitayc YV 14/15 H VS — o VS — 4.9 Vs — 1.V v V.V

—Ta=250 mA

I _nitni it vnltanno o ara nAa N ] \/ [ I~

LTuUuLlpuL vvuugc Y 14/10 L V. V.o (48 v —.\J

[a =2 MA

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

S9 open

Pulse width (short pulse) Io 530 620 760 us/ 11

with Ci2 nF

internai voitage controi

Reference voltage Vaer 2.8 3.1 34 v 1

Paraliei connection of

10 ICs possible

TC of reference voltage OREF 2x10-4 ([5x10-4 |1/K |1

Semiconductor Group 6
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Appiication Hints for Externai Components
min
Raimp capacitance Ci

[y a Yo NN o
o 900 pF

V11 x Re x C1o
Vrer x K

/Inr:f: x K 2)

vooocr S oaa

Roa
ns

Pulse Extension versus Temperature

7

1

im and maximuim

inimu values of

IED00360

=
w)

K=15V
S

012:1nF

Pulse Extension ————=

b))
W

20 40

1) Attention to flyback times
DK=110+20%

Semiconductor Group
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CIERAELCRNIC TCA 785
DI IVILIYY
—_
[0 = 110E
L‘lz—l— Al
Q
S9
. [ ]
Ig
> Zero A2
50 Hz 1k ™\ 250 k&2 |5 ~ Detector o
'_E - I > — Svnchron 1L 6x10 ki
8Vews R1 | R, & - Register o—o—1 1
"l I==-.‘\ _ ,— eyisiel 4 ) 51 |
=T 0.35 I'“— l - ar cn . 1/
VS - 1€ T b RN >
(o] = L 2 | | Y I | Anir 2 S 3
| 8 viscnarge LYgiv- 1 24 |
1 — A+ 1+ [Monitor 3 g4, =
—I—’IOO nF = . > i | Co—o—] l
- /=1 i || ™ 7T 422 |
LA Hire 56
|
Confrotl
1 Comparator ‘
GND
1 N R
F/l
_L Discharge
9 |8 10111 Transistor 61 113
? ls7 58|
Ig | ) 1 oVt S7 S8
Y 1 s Qe | L X8,
8 7T \T/, Remp - g 13
9'3‘ o (peak) | ﬂ“o‘fﬂfl ‘
|| | | L keld |
s Lol Lo
n \/ \/ \/ n
v. Vs VS VS V. VS
IES00363
It is necessary for all measurements to adjust the ramp with
the aid of Cio and R in the way that 3V< Viampmax < Vs =2 V
e.g. Co=47nF;18 Vi Re =47 kQ; 8V: Re =120 ko
Test Circuit 1
Semiconductor Group 9
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Test Circuit 2

o — UTﬁ

he remaining pins are connected as in test circuit 1
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CIERALCANIC TCA 785
DI IV IY YD
Vo/mV 75
; / \
I‘ . / \
| / \ — -/
<L/ \
75
Vy/V
1 ___
|
|
0 ,
— 7
+ v
| | v
| 'm ?
| || |
L
\‘ 100 kR
ﬂ S Pin 5 T
AT 19 ? |
( 4 | | | | S
| I | T ?
S O I e L L L
1£S00366
Remaining pins are connected as in test circuit 1
The 10 uF capacitor at pin 5 serves only for test purposes
Test Circuit 4
+
A
Y
V Dinm 2 Oscillator
N o IDw 7\
9 —
Slz o_T_ \\1t
= [Pin i N loVM L
————o0 05V v —
T_ . Iy (e}
| ) ~ | |
ﬂ Pin 1 T L L 1ES00368
T |
L |
Test Circuit 6

Test Circuit 5

Semiconductor Group
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Pulse Extension 12

Semiconductor Group
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C3
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BAY 61

6
15

SYNC
20 kS

ca |

TXC10
M 60

;410 kS

50 &

NI

BAY 61

and 180° with the aid

L

1

~o

13

| Tca 785 |1, == 2.2 uFtvKH)

T =]

61

BAY|BAY
pin 15. During

61

(@]
=

W 1N4005

lication Examples

220 V~

trigger pulse from pin 14. The trigger pulse width is approx. 100 us.

the triac can be adjusted continuousiy between 0

gate puise from the |
Semiconductor Group
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Fully Controlled AC Power Controller
Circuit for Two High-Power Thyristors

Shown is the possibility to trigger two antiparalleled thyristors with one IC TCA 785. The trigger
puise can be shifted continuously within a phase angie 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, th te of
the second thyristor is triggered by a trigger pulse transformer at pin 15.
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Half-Controlled Sinale-Phase Bridae Circuit with Trigaer Pulse Transformer and Direct
Control for Low-Power Thyristors
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Low-Power Thyristors
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