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TIMER CIRCUIT FOR RELAY CONTROL “T-51-19
Technology: Bipolar - :
Features:

@ Voltage stabilization @ Relay is switched OFF with an external

@ Relay output with integrated Z-diode: adjustable delay after the last trigger pulse

limitation @ Interference protected according to
. VDE 0839 and load dump protection
@ Digital time sequence across -

one pin-RC-oscillator ® U 640B: Two adjustable comparator
thresholds for hysteresis of
motor speed limitation

@ U 6040B: One adjustable comparator
threshold and internal hysteresis
time for motor speed limitation

@ Low voltage effects a reset puise

@ Relay is switched ON by trigger
pulses

vy, m——
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Fig. 1 Block dilagramms and pin connections
T1.2/1044.0690 E
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Fig. 2 Basic circuitry

The IC must be supplied through a series resistor

R, for the following reasons:

~ To protect against destruction in the event of
over-voltages

~ To limit the current for the parallel regulator

At a battery voitage of 12 V, a stabilized voitage of

approximately 7.35 V is established at pin 2.

C, is an electrolytic capacitor with a value of

47 yF/10V which supports the stabilized voitage

in the event of voitage drops. The IC's current

consumption is based on the following formula

Voo ~
le= Batt ~ Ystab )
S R1
=4.7 mAwhen Vg, =12 Vand R; =1 kQ

If Vg is less than 6.6 V, areset signal is generated
which sets the circuit to its basic state (POWER ON
RESET). The current through R, rises inthe event of
overvoltages (load dump) and exceeds a specific
value of Ig = },, the relay output is activated to
prevent the destruction of the output transistor.

The parallel regulatoris designed forapulse current
of 200 mA. Any change in the series resistor R,
influences three variables:

a. Power consumption
b. POWER ON RESET threshold
c. Response threshold for overvoltages

Calculation of the response threshold for over-

voltages Vi4:
Via= Ry X hg+Vyian (2)

The current /4 is approximately 45 mA, resulting
in a response threshold of V4 approx. 62V
(with Ry =1 kQ)
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RELAY OUTPUT

The relay output consists of a Darlington output
stage with an integrated Z-diode (Fig. 3) and is
designed fora pulse current of approximately 1.6 A.
The Z-diode limits the relay winding’s inductive
switch-off voltage (Fig. 4).

The relay winding has a typical resistance of 80 Q.
With the circuitry of Fig. 1, the IC can be supplied
with 24 V for two minutes without damage.

+

21V
. Pin1
'

Fig. 3 Relay output

s v/otv.
0.5 ms/Div.

Fig. 4 Inductive switch-off pulse
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Oscillator

The one pin-RC oscillator with its long charging
timet, and short discharging time t, determines all
of the IC'stime sequences.Fig. 5 shows thevolitage
progression at pin 4.

0.5 V/Div. 3
20 ms/Divy. 3

N

/ 3 V
—t, té'—

Fig. 6 Voltage sequence at Pin 4

The frequency is calculated according to

1 1
F = S FT; = Coeq (Rogs X 0.8 +10200) @)

The charging time is determined by the
resistance R,,, and the discharging time by an
integrated 10 kQ resistance  (temperature
coefficient TC = 0.46%/°).

In order to minimize the influence on the
frequency’s stability, the chosen discharging time
t, must be much less than t, because the tolerance
and temperature response of the integrated
resistance are considerably higher than the ones of
the external charging resistance Ryg,.

Attempts are made to achieve aratio of t,/t, = 10,
corresponding to a minimum resistance of
R,sc=130kQ. The oscillators guaranteed
maximum frequency is 20 kHz.

The oscillators upper switching point is
approx. 4.9 V, and its lower switching point
approx. 1.8 V.

The following dimensioning is recommended for a
1 s switch-off delay:

Rygo = 200 kQ, Cq, =470 pF.

C,sc should have anegative temperature coefficient
in order to compensate for the temperature
coefficient of the integrated discharging resistor.
Temperature coefficient TC = 0.46 %/°.

2 Ystab  Reth 7 8 Refl 1_Rel

Comparator
Stabilization
3 driver
GND
IMonaflapi.sml—— lTAnmllop 1s I

4 Dscillator Pulse former
Osc synchronization protaction cir

182400 G 6 IN

Fig. 6a Block diagram — U 640B

2 Ystab g Yret 1_Rei

Comparator I
Stabitization |
oo
ralay
driver
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protectiof? ¢

sss2308 Rgi 8 76 6 N

Fig. 6b Block diagram —U 6040B

1s SWITCH-OFF DELAY

The principle of operation is identical for both
types. When the first ignition pulse appears at
pin 5, the relay output becomes conductive andthe
petrol pump is fed with current. The internal
monoflop is retriggered by each further ignition
pulse (refer to the pulse diagram).

While theignitionis switched on, therelayoutputis
disabled 1s after the last ignition pulse and the
relay contact is deenergized. Any other monostable
time can also be set with these ICs. The internal
frequency divider's division factor is 12276. If the
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oscillator is set to 12.276 kHz, the monostable
time is t; = 1s or, at a frequency of 1.23 kHz, itis
t, =10 s. The monostable time ¢, thus depends
only on the frequency of the oscillator and Is
calculated in accordance with {4):

t, =12276/f,, (4)

YU | OO | O | |
Rel ™™ —

ssszine L]

Pulse diagram

The series resistor at pin 5 {signal input) is selected
as follows:

R;= 270 kQ when the ignition puise is taken from
the breakercontact. Theresponsethresholdisthen
approximately 65 V. R, =10 kQ when the ignition
pulse is provided by an electronic ignition system.
The response threshold is then approximately 4 V.
There is a NPN comparator with 10 kQ leak
resistance and 7.5 V Z-diode as a protection
device for the pin 5.

88522008

b od o

K187 Vieti Yath G IN

aml ) U640B

Rel +5 GND Osc

Ki3ib
o

o N

O
Ki1s

K130
L'IJ Lzl 3J=%l
-__—J . Rosc Cose
ki1 YT T

Fig. 7a Monostable time function 1s

with U 6408
Ki3th Rin es8230a
L= = I
o P
KI15 Ay le_‘ |J7-| & r!ﬂ
Kl°37_$ Veof G Rei IN
b_ymm ) ue6o408
Ki3o Rel +Yg GND Osc
L‘lJ 2l B L
S L Agse ACosc
K131 oF

Fig. 7b Monostable time function 1s
with U 60408
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1s. SWITCH-OFF DELAY AND SPEED LIMITING.
WITH U 640B i

Each ignition pulse at pin 5 triggers a monoflop
with tg = 2.6 ms. The monoflop pulses can be
observed at pin 6 when this pin is not connected.
Theignition pulses are synchronized by the internal

clockpulse, visible onan oscilloscope asjitterofthe

monofiop pulses.

Theintegration capacitoris connected between pin
6 and ground and charged via an integrated 210 kQ
resistor during the active monoflop time 5, and is
discharged during the pulse pauses. A DC voltage
proportional to the ignition pulses frequency with
superimposed residual ripple is produced at the
capacitor.

If at a specific speed this voitage at C; should ever
exceed an upper reference voltage which is
adjustable by means ofavoltagedividerat pin7,the
relay output is disabled, i.e. the electric petrol pump
is switched OFF and thus limits the speed. As the
result of this, the speed and the voitage at C; also
drops accordingly until it falls below a lower
reference voltage which can be adjusted by means
of a voltage divider at pin 8. The relay is activated
again and the control pump then delivers fuel
again.

The residual ripple of the integration voitage must
also be taken into account as regards the switching
threshold hysteresis.

Fig. 8a shows a typical wiring configuration with
the U 640B. The capacitor at pin 7 suppresses
interference in the reference voltage. Note that the
adjusted switch OFF speed and hysteresis are
influenced by the tolerance and temperature
coefficient of the integrated charging and
discharging resistor.

Kidtb 20kQ ses2240
Ain
R, Ca
s
K116 Lisowr
) B opmom
0'57—4 R Vet Veeth G N c
< | i ==l
el U°0D D uvesos |2
K30 Rel +V5 GND Oso
1 2] |13_| 4
191 kQ
] cvsa Posc | Cose
K(‘;:“ 47uF -F.'K)pF

Fig. 8a Typical wiring configuration
with U 640B
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1s DELAY AND SPEED LIMITING WITH
ueo40B

The principle of operation is identical to that of the
U 640B, but with the following exceptions:

The charging and discharging resistor is designed
as an external resistor Ry = 200 kQ, which
necessitates apinningalteration. Pin 7 and pin 8 are
theinputs for the integrated comparator. Forspeed
limitation, pin 8 is wired to the reference voitage
(voltage divider), and the integration voltage
proportional to the ignition pulses frequency is
applied to pin 7.

At the switch-off speed, e.g. 6600 rpm, the
integration voltage exceeds the reference voltage
and the relay is deactivated.

Since no second threshold is available for the
switching hysteresis, renewed activation of the
relay is prevented for approximately 20 ms when
V; = Vi This prevents uncontrolled oscillation of
therelay output. Fig. 8b shows the complete circuit
with the U 60408B.

Ki31b 270k0Q Bas2240
Ain
K15 Aei @
200
K187 rtlﬂ z 8] [s]
ala Vref G Agi N G
Ay Ragdy 5,
= U 6040 B8 =
Rel| 1k0 ! DI . 220 0F
K130 Re 5 Ose¢
i i EY 3J
191 kQ
| S, Bose | Goso
K31 ATpF '!'.'mps

Fig. 8b Typical wiring configuration with
U 6040B

INVERTED RELAY CONTROL

Operation of the relay output can be inverted for
other applications such as a switching display or
optical emphasis of rpm or speed ranges.

If the two comparator inputs are interchanged, i.e.
the reference voltage connected to pin 7 and the
integration voltage to pin 8, functioning of the relay
isinverted:i.e.therelay outputisdisabled whenthe
integration voltage is less than the reference
voltage and is enabled when V, = V.
The 1s function is inactive in this case.

U 640B-U 6040B

270kQ/10kQ sesazae
° —
Rin
K18
oom
[ IJ'I o
I - 0 .oa a7
Rel| 1xa ! D US 4 Tz200¢
Rel Vg Osc
2] LJ 4
~ Jretxa
&l Ryse Cosc
K3 anF -I-470pF

Fig. 9 Inverted relay control

DIGITAL CONTROL OF PINS 7/8

If approximately 2.5 V are applied to a reference
voltage input with a voltage divider , the other
comparator input can be controlled with a TTL or
CMOS signal in order to enforce specific relay
switching states. Refer to figures 10 and 11 with
the corresponding truth table.

me =25 \") Vci t1 Relay
(4] ] OFF
0 H ON
H (o] OFF
H H OFF
270kQ /10kQ ses2318
° =
TTL/CMOS Rin
o

O—-—A Vief
- Ay, 4R,k R,
1 ) ueo4oa
Ret +Y5 GND Osc
| N0 Y B 1
191k0
& Rase | Cope
FT -F7ODF
K|c31 474l

Fig. 10 Digital control at Pin 7
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TTL/CMOS ™ Vit t Relay
o 0 OFF
o 10kQ 25V g g 8F|F=
K15
[] lJﬂ [61 [ H H ON
Viet G R N
1 LA 10 ") ) ueo40B
Rel maﬁ R
Rel  +y; GND Osc
K1 Y I Y T
191kQ
S Rosc Cosc
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KLt v T
Fig. 11 Digital control at Pin 8
Absolute maximum ratings :
Reference point Pin 3 (Ground), see Fig. 2
Supply voltage KI (terminal) 15 Vaan 24 \
Power dissipation
Tomp =95 °C Pt 420 mw
Ambient temperature range Tamb —40...+95 °C
Storage temperature range Tog -55...+125 °C
Electrical characteristics Min. Typ. Max.
Reference point Pin 3 {Ground),
Tomp = 25 °C, see Fig. 2,
Ve (KL 18) =12V,
unless otherwise specified
Supply voitage KI 16 VBatt 6 13 A
Stabilized voltage
R;=500...1200Q,C, =47 yF Pin2 Vg=V, 7.5 \%
Low voitage identification Pin2 V, 4.7 Vv
Supply current
Va=12V,R; =1kQ Pin2 |, 45 mA
Veg= 6V,R,=1kQ Pin2 I, 1 mA
Load dump protection
Operating threshold current Pin2 |, 45 mA
Relay output Pin 1
Saturation voltage
I; =100 mA v, 1 Vv
Iy =200 mA 2 1.5 \
Z-Diode for inductive load v, 20 \
Monoflop time, f,;. = 12.3 kHz t 1 s
30
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e © o T-51-19 - =
Min. Typ. Max:
Oscillator input Pin 4
Switching threshold ~High Vu 4.9 \")
—~Low . Vi 1.8 v
Discharge resistance (integrated) R 8 10 12 kQ
Discharge current V,=6V Iy 550 pA
Input current V=0V Iy 560 ° DnA
RC oscillator Rose 130~ 220 1000  kQ
Cosc 470 pF
100 pF
Ignition pulse input Pin 5
Operation threshold voltage Vs 1.8 A"
Protection diode, /5 = 10 mA Vs 7.8 \
lg=10mA Vs 0.76 \J
Input resistance R 10 kQ
Series resistance, ignition pulse input R; 10 kQ
Integration output Pin 6
Charge and discharge resistance
U 640B Rg 210 kQ
U 6040B Rg 5.6 kQ
Charge current
Vg=0V ) U 640B ~lg 35 pA
U6040B -4 100 pA
Discharge current
Vo=V, U 640B Iy 38 - pA
U 6040B lg 100 pA
External charging resistor u 60408 R 100 200 kQ
Monoflop time
foae=12.3 kHz _ ts 2,62 ms
Reference inputs Pin7+8
Input voltage Ve, Vg o V,~1.5 \)
Input current V,, Vg =0 I, 1g 550 nA
Offset voltage:
Relay = OFF U 640B Vi 12 mV
U 60408 Vo 12 mV
Relay = ON ue64a0B Vs.g 12 mV
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Application T-51-19
S 20k0 sesa23s e
° iy
KI5 1
Byxe3 | 1k IJ'a'I ‘-h IJB'I |JS_|
P
Klgﬂ-—c: ) U640B
1 2] 3] T
270k0
K3t Tarur 2200 ] Tar008
Timer for rear pane heating
64-—-49 gﬂ‘o es52370
5461 _; T
el o |y o om
30-2
0_;4:!: ) U640B
54-48
T & & G
240 k0
3 Tane 10OnF L. Teronr

Timer for windscreen heating

Kl 16 120kQ 8852356
o -~
e —
i
1N 4148 15kQ
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Ki30
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v, ! Rg N
] |3.sxa 240 tef i ot onF a2V
— I ) uUe60408B =
8vx83 ska Ret 4¥  GND  Osc 43k
T T & G &
/Docr- 200 kQ
switch l aToF
= 10
gt v T o

Automotive interior light timer (Delay time t; =18 s)
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Dimensions in mm

99 max =036 282

9.7max 742

techacal dravongs
cordng 10 DN Case

oste DlP 8
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