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TELEFUNKEN ELECTRONIC

ZERO VOLTAGE SWITCH

[

u 263 B1- U 263B2

’1\&50‘5]

Triac Temperature Control for Industrial and Domestlc Purposes

Technlogy: Bipolar

_Features:

® U 263 B 1 with ramp output
® U 263 B2 with static output.
® Direct supply from the mains
@ Very few external components _
® Full wave drive--no d.c. current component

in the load circuit

® Integrated temperature sensor

“Negative output current pulse typ. 76 mA

L2 lnternal generated ramp.for proportlonal
control (U 263B1)

@ Zero voltage synchronised static output for
simple two point driver

@ Automatic pulse phase control

Case: DIP 8
—0 -
. ‘_”melns
Ry '
Pln 8 for B2 _Plna for 81 . o
T
. ) _ _201
Static Logie vRe.f -— -L"‘-\_‘_ Syng. Logle
T=640ms N——
=16
[Irs 1A
! 4
Supply - ———
Limiter Voitage 8 - =04
2 : I Limitation - - )
‘ .
3 Temperature .
Sensor == Full-wave Logic

Fig. 1 Block diagram with external circuit
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U 263B1 U 263B2 . T-65-09
Description o - TELE'FVUNKEN ELECTRONIC

The monolithic bipolar integrated circuit described below is a triac-driver mrcurt workmg on the prrnc:ple
of zero-voltage-switching. Both versions available, the U 263B1 and the U 26382 are like the already '
known types U 217 B and U 106 BS designed predommantly for resrstlve [oads

Power supply and its limitations

The voltage limitation contained in the U 263 B allows it to be powered from mains via series resistance
R, and rectifying diode D; between Pin 6 (+ Pol/1) and Pin 4 (—Vs). The capacitor C; smooths the supply
voltage {see Fig. 1).

An internal temperature-compensated limiting circuit protects the module from random peaks of voitage
on the mains, and during the negative half-cycle dellvers a defmed reference voltage.

Synchronisation f ~ 834002e

v

First pulse

Vmains

Following pulse

mains

Fig. 2 Trigger pulses U 263 B, output P|n 5  —-—
The logic function is synchronised by means of a separate resistance R, betwaen Pin 7 and phase {voltage-
synchronisation). The width of the pulses can be varied betwean wide limits by choice of value of R,. The
larger the value chosen, the wider is the output pulse on Pin 5. Automatic optimisation of the phase of the
pulse is necessary, since the latching current of the triac exceeds the steady current by a factor of 3. The
phase of the pulse is choseén so that ca. 1/3 of the pulse width appears before the transitlon through nuII
and 2/3 after it (see electrical chracteristics and Fig. 2). :
In order to avoid phase- clipp!ng after the switch-on in the case of the first pulse inthe U 2638 the first
third of the initial pulse is automatically suppressed. .

Full-wave logic

The full-wave logic ensures that only pairs of pulses can be released, and that these always bagin with the
positive dv/dt. The load is thus switched on for a minimum of one complete mains cycle, which means that
the triacreceives a minimum of 2 driving pulses, so that the unwanted d.c. component inthe load circuitis
definitely eliminated. ,

Pulse amplifier

The pulse amplifier connected to the output of the ful!—wave Jogic circuit, is- proof against continuous
short-circuit, and delivers to Pin 5, via an integrated limiting resistance, negative output pulses of typ
76 mA,

Temperature sensor

A voltage proportional to the chip or case temperature, with a temperature coefﬁcrent typmatly :
TKiyp = 10.7 mV/K is available at Pin 3. At 25 °C this voltage is Vy=—3 V.
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Comparator

| U263B1 U263BZ
TELEFUN’KEN EL_ECT.RONIC - T-65-09 )

The comparison of set value and measured value is carried out via the two comparator inputs Pin 1 and
Pin 2. Here Pin 2 is the inverting input and has a circuit protecting it against interference spikes. Flg 3
shows the protective circuit of the comparator. Pin 1 is the non- inverting lnput

60

8339487

20

Fig. 3 Protective circuit of the comparator
1o * o "

The only essential difference between the two versions B 1 and B2isinthefunction of Pin 8 (compare block
diagram). In version B 1 a ramp voltage (Fig. 4) derived from the mains frequency via a digital-analogle
converter Is provided at Pin 8. This ramp function, which is necessary for the realisation of proportional -
control, Is made available without additional external components The ramp, programmed by the D/A--
converter to a duration of 640 ms and havirig 16 steps, is suitable for a typlcal load of 760-W meetmg the
Flicker Standard (EN 60555).

? S 79_340033
_ v
YPin7
Fig. 4 Ramp function of VA b;
the U 263B1 O Pin8
‘ Period
T=640 ms -
1_ | | g3s4004€
v
VPin7 !
Control VOFF ,
input
ON
Vo. Pin 8

Fig. 5 Static output U 26382
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Instead of a ramp voltage, the U 263 B2 provides at Pin 8 a zero-synchronised statlc output pulse with two
defined states — Vg and high-resistance (open-collector), Fig.6. The signal appears at the time of the first
positive transition through zero after the switch-on command. Because of the full-wave logic, only in the
negative haif-cycle can the signal alter to the “off” condition. Using the U 26 3 B2 the simplest kind of two-
point control can be realised, which can switch sither resistive or mductnve Ioads :

Ramp generator, Fig. 6

Ramp voltage whichis generated inthe ICis available at reference Pin 8. Current smkwhlch is controlled by

D/A converter Influences the internal reference voltage at Pin 8 specified by voltage divider.

The current sink is turned-off in the reset state of the D/A converter so that the voltage at Pin 8 is prlmarlly
specified via internal voltage divider (ramp starting voltage).

Inthe maximum state of the 4 stage D/A converter, currentsmk overtakethe maximum current, wherebythe
ramp final (end) voltage has reached. _ _

~ 4 stage Y
;‘} R ripple counter
L A co
i.._ D/A converter 73 B _
DA F’ 21 7 . -
¥, ' 2 Sync
V5 Current sink '
906804 €
? ) . t ——-—
g
-1.3V +
2.2v
-3.8V , : t
T=640ms 7
] 16 stage ramp
90 4083 @

Flg. 6 Principle diagram
Generation and evaluation of ramp
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Design guide for mains supply SR e
The value of resistance Ry shown in Fig. 1 depends on the total current {/;,,) consumption. wh:ch is as '

follows: -
hot = lsmax I+ I whereas, T’G,s_ 09 '

lynax = Current consumption of the integrated circuit = 1.8 mA.

Iy = Current consumption of the external components {nominal valus voltage source), =500 pA.
I = Current component of the pulse output on Pin 5 which depends on the Triac and its load.

Curves shown In Figs. 10, 11, 14...16 are calculated for mains supply of .220__ V~: Precautions should be
taken, if the dimensioning is for other than mentioned operating voltages..

a. Select the triacs according to the load, with the smallest possible gate- and dynamic holding current.
b. Evaluate the pulse width ¢, from Fig. 10, t,=f ({, P). ~ ’ '
¢. Determine the synchronisation resistance R, from Fig. 11 Ry =T {t,).

d. If a gate-series resistor Rg is necessary to radice the gate current /5 see Fig. 12,

e. Determine the maximum pulse width fp,, from Fig. 20 py,0, = F(R2). - |

f. From pulse width tp,,, and gate current /g and with Fig. 1 3youcan determinethad.c. componentl to
evaluate the resistor Ry.

g. Evaluate R, =T () with the help of Fig. 14..
h. Determine the power dissipation of R; with Fig. 15 or Fig. 16.
I. Substitute smoothing condenser C, 247 pF/10 V.
(Bacause of the half wave supply the ripple on the supply voltage has no effect on.the control. )

Design guide for control function U 263 B1

CEERT I L

a) From.Fig. 17:

Vis =f(T), evaluate the nominal- value for
the temperature voltage V;s, then determine
‘R4 and Rg. :

, b) FromFig.18;
L 2 3 with the desired proportlonal term,
] deterrmne Rg and Ry

Ry Ry *+ Ry ~ 150 k-

Fig. 7 Component values for a proportional control with internal temperature sensor -
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Design guide for control function U 263B2 [ e e
' : - T-65- 09
84 39718
a) From Fig. 17: _
" Veg =f(T,), determine the set-temperature
R voltage V;g, then R, and Ry .
8 ” - b) From Table 1 and the hysteresis desired,
evaluate Rg ,
’ L1J 2 * 3 H4 +,F\'5'$’ 160 kQ
I_IH. T $ ) - ) -
Ry Ag :
—= —— ——0 Vg —

Fig. 8 Component values for a 2-point controller with hysteresis and internal temperature sensor

AT 023|047} 07 09 |12 |14 {19 23|28 ]| 37 | 47 | 56
°C ‘ == |

™ las| 6 | 75|10 12515 |20 |25 |30 | 40| 60| 60

°C | Vis
\

10| 3.6 36 [ 12 |62 |47 |30[27 {1816 |11 |082]|062|0.51
25 | 3.0 39 |18 |62 |47 |30 (27 |18]15 |12 |081 068|051
30 - 295 39 | 13 |62 |47 |33 |27 18|15 |12]|091 068|051
46| 278 39 |13 |68 5133301816 |13|091|068]|056]
60 | 273 39 |13 |68 |61 33302016 |13 |091|068 056
75 2.47 43 | 16 [ 76 [ 66 [ 36 |30 | 20|18 |13 (1.0 |075 062

100 2.2 47 | 15 | 7.6 | 56 | 3.9 33 20 | 1.8 15 |11 |082]|062
Table 1: Determfnatlon of the hysteresis resistor Rg in MQ o 7
- 84 3070 @

a) asin Fig. 7'

b) From Table 2 and the desired hystere5|s,
determine Rz and Ry
R4 + R ~50kQ

0 -Vg.

Fig. 9 Component values for a 2- -point controller with hysteresis and external temperature sensor
50
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Absolute maximum ratings.
Reference point Pin 6

Supply voltage in operation with
DC voltage :

Current consumption
t=10ps

Sync. current.
110 s

Load capability, comparator input

Load capability, temperature sensor

Input voltages

Power dissipation

Typ= 46°C
Tomp = 100°C

Juriction temperature
Ambient temperature range
Storage temperature range

Maximum thermal resistance
Junction ambient

Elactrical characteristics
Supply voltage —Vg =

Supply voltage limitation
—14 = 1 mA

Current consumption, d.c.
positive half cycle
zero transition (Pin 6§ open)
negative half cycle
Synchronisation

Voltage limitation
:tl" = 1 mA

Synchronisation current
Zero cross detection

Comparator
Input zero volitage
Input bias current
Coemmon mada input range

TELEFUNKEN ELECTRONIC

Pin4

Pin4
Pin4
Pin7
Pin7

Pin 2.

Pin 3

Pin1,4,5,8
Pin 5,8

6.5V, T,my=25°C
Reference point Pin 6, unless otherwise specified

Pin 4
Pin4

Pin7
Pin 7
Pin7

. Pin1, 2

Pin1i,2
Pin1,2

_’4
—ly

+Y,
'i’Sync.
i‘-’Sync,

ho
—Vic

T65 09

6.5
30
-"160
5
20
-1
3

=Vs

£0.5

400
125 -

150

—40..+125

- -40..+125

Min.

57

1.0

200

Typ.

6.7 7.4

1.8

18

0.15 -

25 -

10

(Vs=1.6)

0 .

Max..

 mw

- mw

“oe

-,VVOC

mA

-

KW

mA .

mA
pA

- mV-

pA
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Ramp generator
Period
Stap number
Initiat voltage
Final voltage

Internal reference
without external circuitry U 263B1

Temperature coefficient of internal
reference

Temperature sensor
Sensor voltage at 25°C, Iy =-1 mA
Temperature coefficient

Pulse amplifier

Output pulse current
Vs 18V
Output pulse width
Vome =220V~ R, =220kQ, Fig.2

Static logic
Output current U 263B2

b2

Pin 1
Pin 1
Pin 1
Pin 1
Pin 1

Pin 8

Pin 3

Pin3

Pinb

Pin 6

Pin8

A
é@b

T-sseog*
. Min._ .'Ty'p'-.,r VMax.
T 640 ms
n 16 7 , -
-~V 1.2 14 18 LV
Nz 33 36 .- 39 vV
(VS) +2.5% v
—7.5%
mvnef :|:0.6‘- mV/K
-Vis. 2.76 3.0 3'.2577 v
Kirs 107 mv/K -
—1, 50 100 mA
to 33
tp2 : 110 |._|S
-1, 0.5 7 mA

ps
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A T BORE
t _ pa2sw|f ' Ro _ .
p . 2 | ,
[ y.& _ al |’/‘ ,
2000 . sow 2.0 J- [HD vat
Iis ' ‘/ MQ -
T leln:?22° V,""" -
'r/ ' / | //
1500 7 - - T wl/ 1.5
/ A 1
/ y , A
A : f1
1000 JARAY. 2 1o '.
4 /1 W ' ,
/ y, 150 Wi~ A
{ ) /l/ ' /
6 AN 'L '
00 ([ A 200w 0.5
AT w 2000 . Y
l/// | 500 W - 7 11
st P ' L IRANEN | GLHID
0 50 . 100mA : 0" T 400 80OuS
p R
t * T ' 8334974 , t l I I T N "l e3aers 7
, Ig=100mA B ‘ '
SO mA
400 8 - : :
Q mA I
300 - 6+ | Y
\ 111
200 ANNNE i
\ . . A
\ : , A , oma] L~
N , ' 1 ' P
100 N | 2 ‘
N y R
Flga12 ] \I: ' ' ’,};r 1Ti1 |t Fig:12
0 10 20 30 40mA 0 500 1000ps
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1 : 9039780
R4
1
40 Vidatng=220 V~
kQ
30 \
20 \\
\
10 .
. Fig.14
0 10mA
ltot—™
1 9039T0ae
PR1
5 Vlnlllrn=22°v-'
w
TR
3
2
1 ™ <]
) Fig.18
o 10 20 30kQ
' R-' —l—

84

' . T ' ] 4033778
. PRy
j 4
st _ vm,,&n:; Ve ) .
: /]
HNAN
4 /.
3¢ A
4
. 2 :
ﬁ y
JLTA
17 1
' 4 ,
Flg.18
o 5 S 10mA .
' ’tot’
? 7 Qoun'o__
~Vrs=-V3-6
3‘5 "
V ¢
\. .
s W
3.0-
\ ,
N L
. R Qg
sl N
2.5 N '
N1
Fig.17
2.0+ - : -
o 20 40 60 80°C
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] 10 20 ,-30 20 50 | 60 _:7o'
12 68 | 33 1.8 1.5 10 091 | 082
3.2 43 68 | 62 30 | 47 | 20 | 36 | 39
3.0 3.6 5.6 5.1 2.2 3.9 15 27| 33
2.8 3.0 5.1 4.7 1.8 3.3 1.0 2.2 279
2.6 2.4 4.3 39 | 13 3.0 0.62 18 | 22
2.4 2.2 3.9 3.9 1.2 2.7 0.43 1.6 20 |
2.2 2.2 3.9 36 | 11 2.4 093 1.5 1.8

Table 2: Determination of the resistors A; in MQ and R, in kQ for a 2- polnt controfler (U263 BZ)

with hysteresis
Determination of component values

Fig.10: t,=fl, P)

L VRMS_

PvZ

fo 4dnf

- arcsin (

Flg. 11: =f ()

Vem(w%-Z)-oo4
3
26 A

R, = = -1.4kQ

Fig.12: Rg=f{lg)

Vsmin = Vo — 1.3V

Rg = -850

s

A _ 34V

—-65Q

ls '

Fig.13:  f=flgty
’G * tp
h=2"1oms

Fig- 14: R1 =f (’tﬂl)

VMmin - VSmax

2 l'tot

R, = 0.85

hot = fsmex + Ip +1,

lsmax = 1.8 mA

I, from Fig. 13 and Fig. 20
lo= OpA

'_'-.
'u oo

<~
]

o~
I

s =

0
N

| I O

Pulse width

Latching current -

Power rating. :
Effectwe Value of mains voltage

Peak value of mains voltage

= Sopply voltége, minimum

Gate voltage of Triac
Gate current of Triac

Average current value of /g

Series resistor :

-Total current across B; -

Mains voltage, minimum

74V

Current consumption of IC

Average current of trigger pulses

Total current of peripheral components E
nominal value voltage source '

55




HHE 1> - aqaun% 001039 2 -ALéG

e e e A . -

U 263B1- U 26382

Fig- 16 a_nd Fig. 16: Pﬁ1 =1 (Itot)
! (VMax - VSmin)Q

2R,

Py~
Flg- 17: VTS =f (Tx)

v-rs = VTZE + Tx - AT

4/,\?

T-65- 09
TELEFUNKEN ELECTRoﬂiE
i’m = Powerdlsslpatlon in R1 - I
Vemn= 5.7V N
T, = Nominal temperafure- _
Vys = Nominal temperature voltage

AT = (T,—26.°C)

Fig.18: - o
seeFig.7 R;=f(AV}orf(AT) Vs = Supply voltage _
R-+32KQ VA y AT = Temperature hysteresis.
- - =15 . 150KQ (1-—2) Vog =28V
o 4 Vs Vs (symmatr. phasing of proportlonal term)-
v Voy = 1.7-Vis
Vpz. = 3.9-Vig
[Vor|>|Voa| [ vo| = |vor|
[Voa| > [Vor | [Vo| = |vea|
= 47 MQ |
Fig. 19: R4 =f (VTs . VS)
R4—7—‘ 150 kQ Ry +AR; = 160kQ
. S : )
Fig.20:  tpmee=T (Ry)
3 1.4 kQ +R,) 83 A+064
tomax = 5 * @resin » [( 172) 3 -

[~¥~]
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f‘ l|||||||H s33sa0e] - , 1 T Jesseere
{-vyga2.8viraasc S _ T T T T T _

R7ﬂn4=ezkn , A R. : — 1 -

y 4 £
| ng=91k0 L. / , _ . : _
| Ag=47M0 4 ' i 1| 3! /

400 ; 4 1 Vg=68V .

: / 10T T [y +rg=150ka |
' 14
/
300 1TV /
L /
200 )4 | , A
pdRE 7 Y.
'I’ ,
. A 7 K . F T/
100 / 4 ;
7 ,
ol 7 Flg.18
25 80 75  100mV
| v Flgia}
t — + ! 40 +- -~ o '
2,5 5,0 75 10°C .20 2.5 3.0V
T 1] § aa_':ﬁe'zi
by T 1
o I PP 7
15 HENEEENY ANk
A
1.0 A
Vi
: 7 /,
0.5+ 1A
.4
r4 .
) : | |Fig.20
Q 0.5 1.0 MQ
R2' —-
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_ Application Example with U 263B1

220 Vo~
o
: 260 k0 L 1N4007|.
iel 7 IJG'I 1 | -
6.8 , ' " 120 ks
[ MO ) U263B1 L1copF 55 %
I . Fov |
18 kQ 88 kQ ' '
s6kQ | 25kQ 7
— , _ a43983e

Fig. 21 Two point temperature controller with superimposed proportidnal behaviour and internal
temperature sensor for a temperature range of 10...30 °C and a hysteresis (dead zone) of £1 °C

" Application examples with U 263B2

*mdoor 220 v~

100 pF

ll:.'c’x‘ ) U263B2 | =4

120 kQ
‘ 16w

., o1kn l25k0 120::0 1 - - _
= da o — : add084e
Fig. 22 Two-point temperature controller with internal temperafure sensor for a temperature range of
10...30 °C and hysteresis of £1 °C - ,
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#c 309

540 n[

75 k0
El—cl—]

| T-65 09
: A,
N
mm‘{ l:lzzokn. J-z::v”‘
'%1 r!-I rﬁ__l m AN 4007 )
[:‘:’ D U263 B2 ?gﬁe—: [':1 k0
1sonF|_1_] - L
- 25 leJ_ ITI
l—gﬁ(-)_‘a 120 kQ sqinaso

Fig. 23 Two-point room temperature controller with internal temperature sensorfor | temperature range
of 15...30 °C hysteresis for resistive or inductive load
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Dimensions in mm

techmcal dravings Case:
~ sceardiig 10 DIN

agl4e

60



