TDA1024

A MAINS-ZERO TRIAC-TRIGGERING CIRCUIT

The 'TDAID24 is a2 monolithic ntegrated circu:t intended for use i ON/OTT control of
triacs in static swirching applications. It incorporaes zero volrage 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,

~ emoothing irons.

QUICK REFERENCE DATA I
Supply valtage {via droppiag resistor) Vg maing volrage
Average supply current 17(m,) ryp. 10 mA

Trigger pulse width ™ ryp. 195 us

Lymax = 100 mA

Max. rrigger current capability

PACKAGE OUTLINE plastic § lead dual in-linc {scc general section).
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BLOCK DIAGRAM

Mains  control circuit mains
(V) dc supply synchronizdtion
v7 48 L 2
1 ZENER-LIMITED ZERO-CROSSING
commaen
DC SUPPLY TDA1024 DETECTOR
¥
contiol | 5 INPUT »—|  COMPARATOR CONTROL
input " BUFFER u T GATE
{
l 1
reference 4 . ]
inbut o
A OUTPUT 2 trigger
STAGE - output
3
1179388
hysteresis
controf

FPanciions of the TIAINSY are -

- a comparvater with Schmirn =t i
Thi= civcuit compare

Croact o,

= the comrol voltage ar pin 53 with “he reference voliage ai pin 4
and ~witches on when the contra! voliage exceeds the reference voltage, [he
hysteresis of the cirenir is adjustable between 20 mV and 300 mV by sclection of the
value of a resistor connected between pin 3 and pin 1,

- an inpur buffer civeuir with high input impedance and | ow ourput inpedance, Phis

cirewit presents a low impedance 1o the comparator input so tnat the hysierevis of the

cirenit is independent of voriations of (he input voltage,

a contral civenit d.c. suppiy which provides a zener=luniled nominal 6,5 V supply,

ar a curreal of up ro 30 ma, Tor application to the input bridge.

T a zerascrossong derector which produces an ourpur when the sinusoida voltage applied
o pin O pas through zere; advantage of

- aconirel gate which inhihi
are outpurs trom both 7

]

s mode is minimum radio interference.
the outpu! rrigger pulse from the TIRAT024 unless there
Gecrossing deteclor and comparatoy,

an Gurpat stage which delivers a positive -going, mains =synchronized triac trigger
pulse whenever tiwe comrol gare is acrivated, The aufput from rhis «tage is curcent-
Himired and protected agalust shorr-circuit. Since the currens and voltage .n the toad
must he in phase for mains-svnchronized switching, the applications of he TDA1024
are restricred to the =witching of recisrive loads.,
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TDA1024

RATINGS Limiting values in accordance wirh the Absolute Maximum System (IFC 134)

Voltages

Supply voltage (pin 7) Vg max. 8 vV
Voltage on pins 2,35, 4,5 and 8 Voo V3ot Vaopt
T . u 7
Vet \8-1 max. 8 WV
Currents
Supply current (pin 7): average value = I av) max. 30 mA
peak value + I max. 80 ma
Cuvrent at pins 4,3, and & 13t Isi 21y max. 10 mA
Non-repetitive peak current at pin 7 (tp<:'5i1|ls‘; + I"’SM max. 2 A
Output current (pin 2); average value 17{3‘,) max, 30 mA
peak value (1,< 300 us) T.q‘\,l ) max. 400 mA
e LN
Temperatures
Storage remperatuce thg 55ta=125 ©
Operaring ainbicnl temperature Tamhb =20 to  -+80 o
Power dissipalion
= Tatal power disxiparion see derating curve below
- 500 : i | : 2272624
T+
Ptat :
(mW) [
.
250 1 %
1 Rip -q = 200 C/W
f
1T 1
0 } i | |
0 50 100 Ty (°C) 150
10
2
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TDA1024

CHARACTERISTICS at Ty, = 25 OC; [ =501z

Zery-crossing detector

Trigger pulse widrh af rﬁ(rms) =1mA:

: LB =\ i Lvp. 195  ps

Vgop =22V ' 150 -0 265 us
Synchronization resistor sce Fig, 3
Trigger output (pin 2)
Max. current capability at VS-I =55V =12 max ~ 100 mA
Trigger currenl capability see Pigures 3,6, 7 and 8
Max, trigger voltage at =1y = 100 mA Va_g > 4 vV
Gate resistor cee Fig, 4
Comparator at Vg_j = 6,5V
Hysteresis; pin 3 not connected: Iy = 0 AVg_y4 10 o 30 mV
llysteresis; pin 3 connected to common: Vy =0 AV3_y tvp. 300 mV
lupul current at \,4_1 > \/5_1 (pin 4) Ty < > uA
Input current {pin 5) I3 < > upA
Conrrol circuit d.c. supply (pin 8)
R . . typ. 6,5 ¥V
L s K = = / 7 .
Voliage on pin 8 at If(av) 10 mA Vil 5510755 V
1C current consumption (with min, hysteresis)

pins 2 and 3 npot connected;

VS-I > V413 Vg =55V Tic 1,8 mA
1C current consumption (with max. hysreresis)

pin 2 not connecred; pin 3 connected Lo common:

\"5_1 > Vgt Vg1 =55V LT < 3 mA
Total average current consumption (pit 7) . see Fig, 9
Mains dropping resistor see [igures 10 and 11
Mains dropping capacitor see Fig. 12
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APPLICATION INFORMATION '

Vig, 1 | 220V
resistive
R*lj Ry load
: 1200 W
Y )erxwo

[7 5 6 7 8
10CnF
o

TDA1024

BT138
4 3
R
< ! U
*)
. .

22k

LRSI TRN

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

The TDAIN24 u=ed in a i200 W theemostar covering the temperarure cange S0C to 309C
and designed to minimize the puwer discipated by mains dropping resistor R, by using

a rectilier diode.

Fig. 2

Vg =
220V
R resistive
Rg sd load
3500 1200W
==,
h 4
20kA 5 6 7 8
100nF,
Cs LT c== TDAI024
(1ovisT 'J_‘ L 3 2 1
-1° ['Rp i 1 i B
w Ll22k0
A b g

*} spike suppressor (VDR): 350V/1mA (2322 594 13512)
**Rys= 22k0

The TDALN24 wsed in a 1200 thermosta: covering the temperastre range 3°C to 30°C
and designed Tominimize the dossipation inrhe ma‘ne volrage reduction ¢t
capacitor g,

cuis by tusing

|
! T !| v
* | I tebruary 1976
| |
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TDA1024

APPLICATION INFORMATION {continued)

Nesign data for the two previous circuits (for other cireults the same sequence ol
compunenr value selection must be used:

BI138 triac with: Veop = 1,6V ar 0 °C Mains voltage: Vg = 220V
Lo = 72mA ar09C  Triac load: 1200 W
J 1
II < 60 mA

Component values and circuit paramelers:

parameter o Valuc Figure .
Fig.1 Fig.2

rrigger pulse wi.dri Tl () ‘ 105 105 ) !
syne. resistor ' Rg (k™) 180 180 3

| gate resistor : RG( £ 33 33 4

| average gate current H IZ(av) (rmA) 3,7 3,7 6
mun. required supply curvent : 17 (mA) 6,5 6,5 9
mains dropping resistor TRy (kD 10 - 10
smoothing capacitor 1 Cy (i) 470 470 10
power dissipated by R‘d : l‘Rd (W) - 3,2 - 11
mains dropping capaciror 1 Cy (nI) - 270 12
power dissipated by R : Pde (mw) - 190 12

%) See BT1A8 dara sheet,
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TDA1024

T A A Vs
i T
' Vs =380V T
1000 260V 1+
| i 1el | |R.
1./ /1 /220v s
/ )&
4
R -
S )
(k) / //
/ / TDA1024
i [T 7/ i 2
V4
500 4 t
rigger
l .// L0V pulseJ—l_
. , / I 27345
| -—
/ 7 - to
i P
'/ A Fig. 5. Syonchronization resisror (Rg)
// 1.0 value a= 2 fimetion of required trigger
. 4 e pulse width (tp) with applied mains
Il ] volrage (Vg) as a parameter,
A ; ; . Tolerance for Rg : 37,
0 L L L1 for Vo ;& 107
0 250 500 750 5 '
ty {ps)
s 2702
—_— - ! ;
— i i ! 5-
: - TDA1024
L}
; H 2
A R A
AL - '
<3
Yo AR vl %
v) NSNS [Re - v '
LN AV SRS G s
o \ \\\ \ [ T7TM2LE 7
2 \\ < AN -2,12\ Fig, 4. Gate volrage (V) a= a tunction
r i NN NN 27 of rrigger curvent (1.,) with gate
» \\ N, \\ N N resistor (R) load lines,
e : \\ . 3
NN
\ NTTTN3S
v X N
. 100 - NssNse| Ka7
0] 50 I, (mA) 100
|I
X R4
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TDA1024

¢ page-, have Lo be used with the cireuit below.
Crcurient Ipay) @% a tunction of the value of E{G
o TIOVT 2200V 240 V580V orespectively.

TDA024

1HHI
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TDA1024
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Fig, 9, Minimum required supply current {I;) as a funciion of maximum average trigger
current (Iz(av))’ with hysteresis setring as a paramcter.
Iy = 0: min. hysteresis,
V4= 0; max. hystleresis.
. 2
he o CD/ Tebruary 1976

T
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TDA1024
TZ72633
T \!
1 with diode BYX10
j ———without diode BYX 10
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Fig. 11. The power dissipated by mains dropping resistor Ry (PRd) as a function of its
value with the supply voltage (Vg) as a parameter.
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TDA1024
1272826
1000 ) : 1000 I sing a capacitor for mains supply
: ; ‘ _?de . voltage dropping.
' l Vg =
Prsg , |22(|JV “171 ¢,
tmwi T / 240V (nF) Vs
! T T
! /;{/Cd Rsg
74 . 3300
; - 7
500 /L4, 500 cy
TS T /H/
4 7 u
7% TDA024
p. ' 1
b-l,/ ' 1216250
0 Ad I 0
0 10 20 | (mpy 30

Fig. 12, Power dissipated by the dropping resistor (P Rsq) and the dropping capalcimr
value (Cq) as a function of the curreat into pin 7 (I7) with the mains supply
voltage (\-’s) as a parameter,
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