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ZERO VOLTAGE SWITCH

Temperature Control and or Safety Switch-off in lrons

Technology: Bipolar

Features:

Voltage monitoring

Full wave logic/automatic pulse phase
optimisation

Temperature compensated reference
voitage

Digital ramp for proportional driver wuth
32 steps

Internal comparator with special display
outputs

Case: DIP 16, SO 16

® Motion detector
® Internal timer:

- 123/31s (50 Hz).
- 8 min (50 Hz)
— disabled -

@ Negative output pulse: min. 125 mA

- - - i - - i Jr— l o
A ) A Buzzer Py
g T i
[ e
2 3 4 [ 12
- l I 11
Display oufput Display output
Low lavel —1 High level U 26048 10
indication indication 2
Digital ramp Voltage 7 Motion =~ switch
1 enarator monitoring -
—:4’— azgs"p' . 9 Reference —J»—a—
V IBIT
T=t20s [\J'- - |tow Yo mmiT
| " Range - indication |
ﬂ Main y
. Low Iavel comparator High fevel
=1 + - + -] +
].* y T —=T=—I
1 16 14 16
|
== =%
3 ‘—7! wyw.DataSheetdU.com

Fig. 1 Block diagram and application circuit
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h4 | U 2602BR - U 2602BR-FP

Pin configuration l - - I

Display comparator, low level 9 Ground

1

2 I<S (actual value < set point) output 10 Supply voltage (negative)

3 I>8 (actual value >set point) output 11 Pulse output (min. 125.mA)
4 Display output 12 Voltage synchronisation

6 Logic output 13 Ramp generator

6 Test clock logic 14 Main comparator (4}

7 Switch state identification 16 Main comparator {~)

8 Reference voltage 16 Display comparator high level
Description

Mains supply

Shunt regulator of an integrated circuit U 2602 BR, permits. direct supply from the mains via dropper
resistor, Ay and smoothing capacitor, C. Fig. 3a and 3 b are circuit recommendations according to current
requirements i.e. low or high. . .

220V AC

1N 4007 . )
220V AC

j'l ﬂ_rLI—| Vg |
1 _‘1/: .9 | | | m rﬂ r1|°.l E[-I

U 2602 BR
T U 2602 BR
lij ll.l lil a8 811y
s oirs @
a) Low current requirement » b) High current requirement:

Fig. 3 Mains supply without LED indicator

If no LED indication is required, Ry can be connected directly to Pin 10. In case of LED indication, please
referto diagrams 9 through 12. For exact dimensioning of voltage limiter, please refer to “Design guide for
mains supply” in the appendix.

Regulated reference voltage of 6.6 V is available at pin 8,

Zero voltage switch

The zero voltage switch is synchronized with the mains supply via Rg dth
can be varied within wide limits by changing thevalue of resistorRsync.y v alas heet 0, piim the
output pulse at Pin 11. Further informations regarding positioning of Ryyne: Pleasereferto Ry, =f {t;)inthe
appendix. Automatic pulse position optimization takes into account the triacs holding current and latching
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currént (1/3). After switch on, the first third of the first pulse is suppressed. This dvoids the phase cutting.

RSync ‘ .

[6] [E] [w] [B] [2] [u] [io] %
) U 2602 BR

O B G G B ) O [

Fig. 4 Synchronisation

Pulse output, Fig. 5

A pulse amplifier which follows the full wave logic is fully protected against the effect of a short circuit and
provides a negative output pulse with a minimal current of 1256 mA at Pin 11, Fig. 6 shows the function,
g =1 (Rg), for positioning of low Ignition current
63V
lg

-42 Q | (typ. value)

RG"‘

9068134
Triac

RG .
Iﬁlﬁllﬂﬁllﬁlnﬁﬂ%
D) U 2602 BR
o O W O e

Fig. 5 Pulse output, Pin 11

Mains: sine wave Pin 12
Mains sine wave Pin 12

Oulptlil pulse Pin 1t

7 Output pulse Pin 11
' Il )z 0 I
2 | 2l :
_,LL« a9 s48a @ _,‘__L__ Y15¢80 @
a) First pulse of sequence b) Sequence after first pulss

{tpo/tar ~2) vivww.DataSheetdU.com
Fig. 6 Pulse output - Pulse shape
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Ramp generator - =

A ramp generator whose frequency is derived from the mains supply permits implementation of
proportional controls. The fixed ramps has a cycle length of 1.28 s when operated from a 50 Hz mains
supply and is thus matched to the flicker standard (VDE 0838/10.76) for loads up to 1.3 kW. The ramp
amplitude is typically 4.4 V, and consists of 32 steps. - -

!

14

. I-LLL!J-L' o0 si8s _"‘; — ‘H—‘_'— —
B MR W @ ' |
D) - U2602BR a0l 1 - =

. Ip=128%; 1;50 Hz :g
Y Y I 5 I 3 2 1 |

Fig. 7 Ramp generator ) )

Function of time - -

Aprogrammable counter clocked by the input frequency at the synchronizationinput (Pin 12} switches after
the specified time programmed at input Pin 7 has elapsed. Depending on the comparator circuit, for
example, a temperature regulator can be switched off or switched to another temperature.

This switching state is indicated by LED (at Pin 4) which blinks at 1.6 Hz (60 Hz mains).

The following time functions can be programmed at input Pin 7

Pin 7 Furiction
L 8 min
open 1283 s/31s
T Reset

123 s: Preselected set point does not exceed at
comparators limit
31 s: Preselected set point doss exceed at
comparators limit
If Pin 6 is connected to Vg (Pin 10), time function is void,
ramp function still valid.

Display . . 7

An actual value display with 3 LEDs is possible: Fig. 8 Time function switched off
Actual value < setpoint (I < S)
Actual value = set point (I = S)
Actual value > set point (I > S)

In order to keep the power dissipation as low as possible for direct supp Wi Ratash EEMU'wm e
indicator LEDs are connected in series. The following states can be indicated:
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Actual value < set point (Pin 2)
Actual value = set point
Actual value > set point (Pin3)

Elapsed time function (Pin 4: switched with a frequency of ¢a. 1 6 Hz).

rL pa wae |L py
220V AC - TOVAC
[l [o] Fal (] fe] f) Razx66 R 1N4007 (N i O ) O Kezxss EiN40o7
cav? cavr
U 2802 BR ) U 2602 BR:
) I1<s  1>§ -
| C1 N C3 I 1 I 1 g 1 Y 5 3 R 1
Display cutput Yo LAV $LE0 | Displey output Yo A
s 1=8 I =3 : 1=S
Fig. 9 Three LED set point indicator Fig. 10 Two LED indicator
R s yind o - N 75! - o -
IJ'I T % El_[& [ [0 fol [e] g
220V AC " -
fel [E] [l (8] 21 Gl Gol [ =7 X'szxss FiINdoOT
XezxX65 X1N4aoo7 cavr -
cavy ) U 2602 BR
U 2602 BR’ <s 15
S €1 Y T I Y 1 O 1 1 QY .
0 1 0 , | , e
Duplay output Yie0 Ry YLED | Display outpat
=8 - & gtar @ lf>s i ) .
Fig. 11" One LED indicator Fig. 12 Ore LED indicator
/=8 1#S

The display range can be set independently of the regulation range at the inputs (Pins 16, 1). if the display
range (set point, s =actual value, |) is made greater than the regulation range; then switching due to ripple-
voltage of the display can be avoided. The range | > S is set at Pin 16-and the range | < S is set at Pin 1.

I>s

(5l fA (& =] MW [el [51 )
KO = Comparator high level

U 2602 BR
[ Your : KU = Comparator low. level
3 J 1 [ 3 Y 1 A :

1<$ sz e

Fig. 13 Indicator range

Comparator
P viww.DataSheetdU.com
Comparison of the set point and actual value is carried out via the main Comparalor inpuls

(see Fig. 1,2: Pin 14, 15).
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Absolute maximum ratings

Reference point Pin 9, unless otherwise specified o ii i

Input current Pin 2,3,4,10
t<10ps

Synchronisation input current Pin 12
t=10yus

Output current Pin 8

Input voitage Pin11

Input voltage Pin1,5,6,7,13,14,15,16
Junction temperature
Ambient temperature range

Storage temperature range:

Maximum thermal resistance

Junction ambient
DIP 16

S0 16 soldered on pe-board

on ceramic substrate without
silicone grease

on ceramic-substrate with
silicone grease

Electrical characteristics

—Vg=8.6V, Ty, = 25 °C, refarence point Pm 9,
unless otherwise specified

Supply voltage fimitation

~ls= 4 mA Pin 10
—Ilg=30 mA Pin 10
Temperature coefficient Pin 10
DC supply current
~Vs=86V Pin 10
Reference voltage source
=l =10 pA Pin 8
=l =25 mA Pin 8
Temperature coefficient Pin8
Voltage monitoring
Turn-on threshold Pin 10
Turn-off threshotd Pin 10
Synchronisation
Current synchronisation Pin12 .
Voltage limitation
LL=5mA Pin12.

Rinsa
Ringa

Ritua

Rihaa

- Vﬂef‘
- vRei
= TChet

—Vson
—VSOFF

_‘Isync\leff

=Y

Min.

8.6
8.6

1.0

6.1

5.9

8.8
34

1.6

30 ' mA

100 mA
5 mA
35 mA
25 mA

Vg..2.5 Y
0...Vg v
125 ) °C
-10..+100 °C
—40...+125 . °¢

120 Kw

180 K/w

100 K/w

80, K/wW

Typ. Max.

93. . 97 (2

10.2 - v
8 mv/K

2.2 3.6 mA
6.6 7.0 \
6.5 6.9 v
0.3 mV/K

97 \;

46 65 v

www.DataSheetdU.com™

1.65 1.8 v
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1

Pulse output
Output putse current
Reverse current

Pulse width
Vayne = 220 V ~; Ry =220 kQ

Ramp generator
Period (60 Hz)
© Steps number

Ramp amplitude
{without additional current)

Step tolerance

Initial voltage

Final voltage
Internal resistance

Comparator
Input zero voltage
Input current '
Vig=—bV;Vg=-4V
Input current
Vig==—4V,Vig=-5V,Vig=-6V,
V, =-6V

Common mode input range

Display comparators
Input zero voltages:

Input currents:
V15="4V, V1e=—5V
V14=—6 V, V15=—5V:
Vig=-4V,V, =-8V
Vig=~4V,Vjg=-5V
Vig=—=6V,Vig==6V,
V1Q=—6V, V1 “—"'-4V

Common mode input range
Display selection:

Input voltage limitation
switched-on, I =- 4 mA
I,=-30mA
switched-off, I, =~ 4 mA
l;=-~30mA

Pin 11

Pin 11
Pin 11

Pin13
Pin 13
Pin 13

Pin 13
Pin 13
Pin 13
Pin 13

Pin 14,16

Pin 14

Pin 156
Pin 14, 15

Pin 15-16
Pin 16-1
Pin16

Pin 14

Pin 1.

Pin 156

Pin1,16,16

Pin2,3,4
Pin 23,4
Pin 2,34
Pin 2,3,4

Min. Typ: Max.
125 170 mA
0.01 10 pA -
8 16 30 us
38 52 80 i1s
70 112 190  ps
1.28 s
32
3.5 4.5 56 mV
10%
14 1.6 1.8 v
4,9 6.1 1.4 \'
25 kQ
2.5 10 mV
0.05 1 pA
0.05 o1 pA
1.8 Vs .V
26 10 mV
‘25 -10 mV
0.05 1 pA
0.05 1 pA
0.05. 1 pA
0.05 1 pA
1.8 Vs Vv
Vo+0.6 Vs+16 V
Vs+0.78 Vs+1.7  V
V,+6.8 Vo+7.8 v
v.www . DataSheetgl.gmin - v
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I - I Min. Typ. - Max.
Loglooutput —

Output residual voltage

Is=-3mA Pin5 -V, Ve-1.7 V5-0.9

l=-1mA Ping - -V, Vs-1.6 V5-0.6
Output current limitation Pins  —I, 3 16 30
Reverse current Pin§ -l - 10

Switching state recognition:
Input voltage

Switching range C Pin7 -V 0.5

Switching range B Pin7 -V 1.6 Vs
Input current : = :

V; =0V Pin7 &£ 20 115

Vy=Vg Pin7 | 16 7.3

Deslgn guide for mains supply
The value of resistance Ry depends on the total current {f,,) consumption, which i is as follows:
hot = lsmax + K + I, whereas,

Ismax = Current consumption of the integrated circuit = 3.3 mA.
[» = Current consumption of the external components
fp = Current component of the pulse output on Pin 11 which depends on IG, e
t B
P
lp=lg-2

Curves shown in Figs. 14 through 19 are calculated for mains supply of 220 V{50 Hz). 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. 14, t,=f (1, P)

c. Determine the synchronisation resistance R, from Fig. 15
Rsync =f (t )

d. If a gate-series resistor Ry Is necessary to reduce the gate current J; see Fig. 16, Rg =f (/).
o, Determination of max. D.C. component of the triac control pulse I, =f (R, Ag), Fig. 17.

f. Evaluate max, allowable series resistance R, = f {/,,,) with the help of Fig. 18.

g. Fig. 19 determine the power dissipation of Ry.

I, = Latching current (triac)
Vomin= 8.8V; Vgnex=9.7V ) www.DataSheet4U.com
Mumin= Vams-15%; Vimox= Vams + 10%
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Equations
Fig.3 t,=f(I,P)

t =14 arcsin (/L * Vams —_—
®

J P2

Fig.4 Rgyee=1 (1))
Vams * V2+sin{0.714 1,.w) -0.67V

Rsyno= 29 pA -1.4kQ
FIQ.E RG=f(IG)
Vsmin = Vg = 1.5V
Rg= Smin G —42Q~6'3V ~42Q
ls ls
Fig. 6 fo=f (Ryyne Ac)
e 1100 ,
Pmex 80 PA -« (Rgyne + 1.4 kQ) +0.69V.
(Rg+29 Q) - w-arcsin ( v 73 )
AMS °
Fig. 7 R,=f (o) y y
Nmin — YSmax
RV“ 0.85 - 2_'Itot—_
hot = lsmax + Ip +h
V; -V 2
Fig. 8 Py, ~ - tmer = Yoml - siin)
t . _ .905438 1 N B : 9075‘249
o P=26W Rsyne ' TTTT J '
/ sow/ 1611
1500 / /] ' MQ |- a
us . /
] A1 [sw 12 /
/ )4 n /
: /]
1000 i Voo A 7
4 4
A A
I / // Ly 0.8
[T 7
500 A LA L/ 200W 1
AW 4
A T o4 T
/ r/ > = 000 W 500W
7 T 2000 Wt et D4
g 4 .
0 — — 1
10 40 80 120 mA 0 400 800 1200 ps
Fig. 14 h— Fig. 15 vewve.DataSheet4U.cbm .
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/’ 1 //{D'Q
400 —+ E A== :
\ R 7 ", 1 I
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200
= :
0 40 80 120 mA 010 " 400 800 1200 kQ
’ - o — R ——
Fig. 16 G Fig. 17 sypc
f ars428 | 1 ] 1T ﬁn;a:s
Ay 11 Rot T '
32 8
kQ w
24+ \ - : 611t
\ ' \
\
16 4
\L
) \‘ A\
_\\‘
: A
8 - 2
] ‘\\
0 a 8 12 mA 0 8 18 24k
ItOt —l R ' =1 i
Fig.18 : Fig.- 19  wyw DataSheet4U.com
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Dimensions I \ '

Q@V

9.85 max

98 782
.8 max 742
; , o)
WZ—_& g e |
i i 'l ! 4.8max
[ I ’ I : I 5 min 76.4ma>7<
| | 3.3
! i f g 239 max [
~—{$107E] 8
| e
- 9.75
(=To.alA} ” 8.15

127

8.89

0.49
0.35

S

téchnical drawings
according to DIN
osise
Case: DIP16 — U2602BR
52
1 5.0
| —
_ 0. %5
0.15
1.70
(ag)
145 f il }
7 3.85 max ‘f
0.15|8x 6.2
@ 6.0
techoical drawings
sccordng 10 DIN
specifications
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