TDA1024

A MAINS-ZERO TRIAC-TRIGGERING CIRCUIT

The TDA1024 is a monolithic integrated circuit intended for use in ON/OFTE control of
triacs in static switching applications. It incorporates zero voltage point triggering Lo
minimize radio interference.
The TDA1024 is mainly intended for applications such as switching resistive loads and
replacing mechanical thermostats in, for example:

- central heating installations,

- washing machine heaters,

- water heaters,

- smoothing irons.

QUICK REFERENCE DATA
Supply voltage (via dropping resistor) Vg mains voltage
Average supply current 17(3‘,) typ 10 mA
Trigger pulse width 12 typ. 195 us
Max. ‘trigger current capability Lomax 100 mA

PACKAGE OUTLINE plastic 8 lead dual in-line (see general section).
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TDA1024

BLOCK DIAGRAM
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Tunctions of the THA1024 are -

- acomparater with Schmirt=trigeer action.

This civeuit compares the conirol volrage at pin 5 wirh the reference voltage ai pin 4

and swirches on when rhe control voltage exceeds the reference voltage. The

hysteresis of the circuit is adjusrable between 20 mVv and 300 mV by selection of the

value of a resistor connected between pin 3 and pin 1.

an input buffer circuit with high input impedance and Jow output impedance. This

circuit presents a low impedance to the comparator input so that the hysteresis of the

clreuit is independent of variarions of the input voltage,

-acontrol circuir d.c. supply which provides a zener -limited nominal 6,5V supply,
ata current of up to 30 ma, {or application to the input bridge.

T azeroscrossing derector which produces an output when the sinusoidal voltage applied
to pin 6 passes through zero: advaniage of this mode is minimum radio interference.

- acontrol gate which inbibits the owput trigger pulse from the TDA1024 unless there

are outputs from both zero-crossing detector and comparator,

an output stage which delivers a positive -going, mains-synchronized triac trigger

pulse whenever the conrrol gare is activated, The output from rhis stage is curreat-

timired and protected against short-circuit. Since the current and voltage in the load

must be in phase for mains-synchronized switching, the applications of the TDA1024

are restricred to the switching of resistive loads.
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TDA1024

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Yoltages
Supply voltage (pin 7) Vg max. 8§ vV
Voltage on pins 2,3, 4,5 and 8 Voot V3-1t Vigaps
r T ,
\5-1'\8-1 max. 8§ N
Currents
Supply current (pin 7): average value * I7(ay) max. 30 mA
peak value 1oy max. 80 mA
Current at pins 4,3, and 6 Iy lg: & 16 max. 10 mA
Non-repetitive peak current at pin 7 (tp<50|1s) + I7SM max. 2 A
Output current (pin 2); average value ]'J(av) max. 30 mA
peak value (tPcROO us) IZM max. 400 mA
Temperatures
Storage temperature Tstg -55t0+125 °
Operating ambient temperature Tamb =20 to  +80 ©
Power dissipation
= Total power dissipation see derating curve below
E 500 7272624
Ptot
(mW)
250
Rehj-a = 200 C/W
0
0 50 100 Tomp (°C) 150
2 10
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TDA1024

CHARACTERISTICS at T, ., = 25 0C; f =50 Hz

Zero-crossing detector

Trigger pulse width at Ié(rmq) =1 mA:

c = TVvp. 195  ps
\4 =55V )
g-1= 22" p 130 to 265 us
Synchronization resistor see Fig. 3
Trigger output (pin 2)

Max. current capability at Vg_1 =5,5V =13 max ~ 100 mA
Trigger current capability see Figures 5,6, 7 and 8
Max. trigger voltage at =I5 = 100 mA Vo > 4 vV
Gate resistor see [Fig. 4
Comparator_at Vg_y = 6,5V
Hysteresis; pin 3 not connected: 13 =0 AVS_4 10 to 30 mV
Hysteresis; pin 3 connected to common; Vg = AVs_y tvp. 300 mV
[nput current at \’4_1 > \’5_1 (pin 4) Iy < 5 upA
Joput current (pin 5) I < 5 pA
Control circuit d.c. supply (pin 8)

; . _ . typ. 6,5 V
Voltage on pin 8 at 17(av) =10 mA Y 8-1 5.5t07.5 V
1C current consumption (with min. hysteresis)

pins 2 and 3 not connected;

\75—1 > V413 Vgy =55V Iic < 1,8 mA
1C current consumption (with max. hysteresis)

pin 2 not connected; pin 3 connected to common;

VS-I >V Vg-1 =55V I < 3 mA
Total average current consumption (pin 7) . see Fig, 9
Mains dropping resistor see Figures 10 and 11
Mains dropping capacitor see Fig. 12
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TDA1024

APPLICATION INFORMATION '
Vs =
Fig 1 220V
resistive
Rs Ry Joad
1200 W
¥ )Brxio
R1 |
20kQ) 5 [3 7 8
c. |+ 10CnF} TOA
s 5 1024 BT138
(10V)T'— A 3
—t° R
4"____1 I U
% L122K0
RSV INN

7 #) spike suppressor (VDR}: 350V /1mA (2322 594 13512)

*%) R, = 22k0

The TDA1024 used in a 1200 W thermosrar covering the temperarure range 5°C to 30°C
and designed to minimize the power dissipated by mains dropping resistor Rd by using
a rectifier diode.

Fig. 2 Vg =
220V
Req resistive
Rg s load
3900 1200W
.-,_Cd
hd
! /Hjﬂ
20k 5 8§ 7 8
e |+ 100nF|_ )
OVSE c== TDAI024 BT138
(ovi x L3
-t° R
Me L T
") 22kQ)
TZTL243

*) spike suppressor (VDR): 350V /1mA (2322 594 13512)
**) Ryg = 22kQ)

The TDA1024 used in a 1200%W thermostat covering the temperature range 5°C to 30°C
and designed to minimize the dissipation ia the mains voltage reduction circuir by using

P ~iror O
capaciror Cg4.

2
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TDA1024

APPLICATION INFORMATION (continued)

Design data for the two previous circuits (for other circuits the same sequence ot
component value selection must be used):

BT138 triac with: Vip =1, 6V at 0 °C Mains voltage: Vg = 220V
IGT =72mA ar0°C  Triac load: 1200 W
IL < 60 mA
Component values and circuit parameters:
parameter Value Figure
Fig.1 Fig.2
trigger pulse width Tty (us) 105 105 *)
sync. resistor tRg (k) 180 180 3
gate resistor : RG(Q) 33 33 4
average gate current H IZ(av) (mA) 3,7 3,7 6
min. requirved supply current : 17 (mA) 6,5 6,5 9
mains dropping resistor Ry (k) 10 - 10
smoothing capacitor 1 Cg () 470 470 10
power dissipated by Rd : PRd (W) 3,2 - 11
mains dropping capacitor 1 Cy (nT7) - 270 12
power dissipared by qu : PR «d (mW) - 190 12

%} See BT138 data sheet,
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TDA1024
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TDA1024

Figure= 5,6, 7 and », on the next two pages, have to be used with the circuit betow.

They show the maximunm average toigger current Ip(py) @s a tunction of the value of [{(,
. C oy N . PR .. . oac r . 7

with the value of Rg ax a parameter for Vi = 110V 220 V5 240 Vi 330 V respectively.

Ve

S

-
“12qu
7274251

February 1976 ? [J &

. | o . S



—_——

TDA1024

TUI7628

15

Lpgwy (MA)

10

R
NS T Esse LT

LT T A 3

i RN E

“ | S N & r=) M

\\'N
L]
l

1330] |
1

l

T

|

+

i

}

t

1

i

t

i

i

i
S

i

T

o
P
]

-
270
|

J
I~
T

igr

B

‘

|

—+

1

H
N i

™~

Il
TN T

——

g
\"\ Pt
220

|
T "4 \ {
REmms KRRV dv oLy it
i IRp.EDAY, L
m | \\ \\ L \ \\\\ =R S
b
BRNEDZAVAP AV.O 44 s0 e
A S E
A A T
gp=ap PV oo A 1IN
T \\\ .\\\\ \\ <
7 \‘\A!\ \ky\ \\\ ‘\Dm:W
e T T A ]
e L]
", | H 4 i A 00
g oo 7 5 E

Fig. 6

1976

February

1(&

CETTTTTTAN



()

4
o~

= I I
g s [
= e 888 |l 5]
X [l

N

Y
I

[ 8

[l]

11/
[ g

AT,

i
[1]e]

[V =

1]

Jiniag

arnalir=
DAV IIIiN

av. /12
pdy.4 /| /12

(A IAX TV

N IA L 1/

P @ i

1 LT AN S

L1 — LA \\\ \\ m
] T A g &

15

[2(av) (MA)

10

Fig.

8 3 g 8
SR ,1\\
4 N
i
L]
[1]1]
[ /1]
[ ] °
/1]
T
)4 yAVAVS
)a'an 2
/
/ / 2]
VAV, °
RAV.O 8 Al
\\ / \\ 2
- P \\\\\ S
= T VI e
A L1 %94
LT | L %4
- T — 7
g w3d 8 ®

Ipiav (MA)

10

Fig. 8

February 1976



TDA1024
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Fig. 9, Minimum required supply current (I+) as a function of maximum average trigger
current (IQ(av))’ with hysteresis setting as a parameter.
15 = 0; min. hysteresis.
V4= 0: max. hysteresis.
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TDA1024
FZ72633
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Fig. 11. The power dissipated by mains dropping resistor Ryg (PRd) as a function of its
value with the supply voltage (\’S) as a parameter.
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TDA1024
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Fig. 12. Power dissipated by the dropping resistor (P Rsd) and the dropping capacitor
value (Cd) as a function of the current into pin 7 (I7) with the mains supply
voltage (Vs) as a parameter.
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