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ECG

Semiconductors

Features

¢ Timing from microseconds through
hours

* Operates in both astable and
monostable modes

¢ Output can drive TTL

ECGB833 Is a monolithic timing circuit capable
of producing accurate time delays or oscilla-
tion. ECGB33 has an externally adjustable
threshold level with additional terminals pro-
vided for triggering or resetting.

Typlcal Applications
Time delay generation
Sequentlal timing
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Pin Connections

[
.
1. Ground
® Linear sweep generation 2. Trigger
* Precision timing 3. Output
¢ Puise generation 4. Reset
e Pulse shaping 5. Variable Threshold Reference
6. Threshold
¢ Missing pulse detection 7. Discharge
* Pulse width modulation 8. Ve
® Pulse position modulation
Maximum Ratings (T =26°C unfess otherwise noted.)
Charactaeristic Symbol Rating Unit
Powar Supply Voltage Vee +16 vdc
Discharge Current {(Pin 7) l7 200 mA
Power Disslpation ) Po 626 mw
Derate above Ta= +25°C 5.0 mwy/°C
Operating Temperature Range
(Amblent) Topg Oto +70 °C
Storage Temperature Range Tatg —65 to + 160 °C
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Electrical Characteristics (T = +26°C, Vo= +5.0 to + 14 V unless otherwise noted.)

Note 1: Supply current when output s high is typically 1.0 mA less.

Characteristic Symbol Min Typ Max Unit “

Supply Voltage Vee 45 - 14 v g

Supply Current Io mA 4
Veo=6.0 V, Ry=00 - 3.0 6.0
Vee=14V, R = - 10 15 :
Low State {Note 1)

Timing Error {Note 2) *
Ra, Ra=1.0 kQ to 100 kQ :
Initial Accuracy C=0.1 uF - 1.0 - % g
Drift with Temperature - 50 - |PPM/°C '
Drift with Supply Voltage - 0.01 - %/Voit

Threshold Voltage {Figure 2) Vih - 2/3 - xV,;c

Trigger Voltage Vr v
Vee=14V - 5.0 -

Vee=5.0V - 1.67 -

Trigger Current Ir = 0.5 -- A

Discharge Leakage Current lgis - - 250 nA

Reset Current In - 0.1 - mA

Threshold Current (Note 3) ltn - - 1.0 HA

Output Voltage Low Vou \'

(Vee=14 V)

Isink=10 mA -- 0.1 0.35
'slnk =60 mA L 0.4 1.0
lsink =100 mA - 20 3.5
lsink =200 mA - 25 -

Output Voltage High Vou v
(lsourco =26 MA)

Vee=14V 12.76 13.3 -
Vee=56.0V 2,76 33 -
Rise Time of Output toLH - 100 - ns
Fall Time of Output toHL -- 100 - ns

Note 2: Tested at Vec=5.0 V and Vec=14 V,

Note 3: This will determine the maximum value of Ra + Rg for 15 V operation. The maximum

total R =20 megohms.

Figure 2—DC Test Circuit
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ECG833

Vg = Swixching Voltage: 1.4V S Vg € 11.0V Range

When Vg > 2/3Vee. Vo lslow x 0atR = =

WhervVg € 1/3 Vg, Vo lshigh 3 Veg s A = =

Vi = Resst Veitsge: Vg = 0.4 V or 1.0 V during Revet Tost
Ouring ather tets, Pin 4 tied te Ve,
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Figure 3—AC Test Circuit
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TYPICAL CHARACTERISTICS
(TA = +25°C unless otherwise noted.)

FIGURE 4 - TRIGGZR PULSE WIDTH
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FIGURE 6 — HIGH OUTPUT VOLFAGE
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FIGURE 9 — LOW OUTPUT
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FIGURE 13 ~ CIRCUIT SCHEMATIC CONTROL VOLTAGE 5 Varhbte
© Threshola
THRESHOLOD TRIGGER Reference o
COMPARATOR COMPTR FLIP -FLOP ouUTPUT 1
Vec 8 © ' ' q
!
47% 830 47k 10k 68k 5
A
L 50k p:
Threshold 6 39k
> 3
10k $ 7k —o
L. b—._Kb_‘ Output 3
- c
¢b
3 >—{
60kg T 47x
Trigger 2 O J_ﬁ; ) _}/
RESET 22&
V ;
> > >
Reset 4 °-—C 2100k 50k i: I S47k
Discharge 7 O‘_\I DISCH =
Gnd Io—-]- f 1'0'Of
FIGURE 14 ~ MONOSTABLE CIRCUIT crossing only. This cycling at zero crossing
Weg (8018 V) only will reduce EMI, and current surges if
L g ' o capacitive loads are used.
< R —-—- 3
ghe m: . 3Ra Circuit Description
i Dischar In order to have exact zero crossing cycling a
' 2 e phase shift network (R3)(C2) is used, Diodes
i o— + Cg1 and Cpa limit the line voltage to V— and
: Trigger . 6 =c V +. This limited line voitage, which appears
I 3 ECG833 Thremold = somewhat like a square wave, is used as a
sync pulse when differentiated by C1 and at-
i Output tenuated to 1/3 by R1 and R2. Cycle time is
SR 7-v . h|5 0.01 uF dependent on R4 and C3. The duty cycle is
f_ 1 _{ Thieshotd ¢ set by potentiometer R4.

= Control Voo

Applications Information

The ECGB833 can be used in any application
where the ECGS55M is currently being used
as long as an external reference is supplied.
The applications listed below are unique to
the ECG833,

Zero Crossing Cycler

This circuit (see Figure 16) is most useful
where it Is necessary to cycle a thyristor at
some frequency and duty cycle at line zero

ECG833

This Materia

It should be noted that this zero crossing
cycler is intended for low frequency cycling,
much lower than the line frequency used.

Teyclo=0.69 (RANC3) of foyato= —

1
(R4}C3)

Pulse Width Modulator

ECGB833 is used as a pulse width modulator
(PWM) with the ECG955M being utilized as
an astable, The ECG833 can be used as an
astable in place of the ECG955M if an exter-
nal reference of approximately 2/3 V¢ is us-
ed at Pin 5.
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FIGURE 16 — ZERO CROSSING CYCLER
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8186 a3 Cna Duty Cyclé Range -
s —o Pt 8% to 99%
p—o0— . -
ECG116 ECG833 e Sa2M
cm B R23 270k 7
<
Viine C1 7R 0.002 uF
19868 ! 2 s
C2 7 0.1 uF 200 V
ECG116 T €3 =k s.0uF
r ’
a2 R3 $300%
All Realstars 174 W *
V+ to V-is SV to 14 V fiosting supply
—_—
L Lo
FIGURE 16 — PULSE WIDTH MODULATOR
5.0V - 14V

Atntable 4 + 8{ am 3 33K 8 % PWM 3
2 Output
—o0— —o )
ECGY55M ‘ ECG833 |ECG159
I . . 8 ECG519
c1 a1 Qaz Y
Io.owr 1 2% a(L R221.5k 10 5 1%‘ m} _cm
= As 2510 .
€2 Z50.01 uF ca %[- 0.0t uF A3 :.2“:2 =ce
= Modutetian ]
Input =

Note 1, ECG833 can be utilized as an astable if
an external 2/3 ratio resistive divider is
used at pin 5.

Note 2. See waveforms.

The transistors Q1 and Q2 are configured as
a current mirror to provide a linear voltage
ramp across C3. This constant current
scheme attributes a refatively linear transfer
characteristics for the pulse width modulator.
Several considerations must be made when
using this circuit,

1. The minimum duty cycle out is limited to
the complement of the input signal. {i.e.,
a 95% duty cycle astable driving the
PWM will give a minimum duty cycle out-
put of %6%.)

The maximum duty cycle out will also be
limited to the maximum duty cycle in.

For the astable frequency:

1yt = 4
{R1+2R3IC

3.
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All Revistors 1/4 Watt

Duty cycle {D.C.) for the astable:
R1+2R2

For best results the charge time of C3 in
the pulse width modulator should be
equal to the period of the astable,

i -
C3(Vee-1)

1

Tc3

Vee-VBE

lat €2 = 3

fin =

Vee =10V linearity typically 3% modula-
tion input from 2 voits to 8 volts.

Voitage Controlled Oscillator

The VCO circuit, which has a nonlinear
transfer characteristic will operate satisfactori-
ly up to 200 kHz. The VCO input range is ef-

ECG833
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FIGURE 17 - PULSE WIDTH MODULATOR WAVEFORMS

//_\\ Modulation Input 5 V/Div.
S I_/-/-/_/ ./ _/ ./ ‘/ _/ ’_/ _/ -/ _/./'_I_/;_*

Vea Ramp 5 V/Oiv.

PWM Input 10 V/Div,
. s ® O ® O D OO BES

PWM Qutput 10 V/Div.

Hor, = 0.5 ms/Div.

fective from 1/3 V¢ to Vee - 2 V, with the Figure 18 Vec 8.0V - 14V
highest control voitage producing the lowest
output frequency. The equation for the fre- ¢ ® 10k3 A1
quency Is: s —O0—+4—0
VCO Input >eei ECG833 3 Qutaut
fom &~ {Input Range 1/3 Vce —O—4
1 o Vee! 7

1 ,{ ¢ 10k3R2
tn (1 - Y8178 Veo, 1py 4 R2)c1 + 1n (VB 1/3 Veo) pocy
2/3 Veo V6 €15 0.00 uF
V5 = VCO input control voltage 1

It should be noted that, the output duty cycle ]

will vary somewhat over the VCO input con-

trol range. Figure 19 Vee S0V - 14V
Comparator with Time Out v ‘%‘ e I e
ECG833 is used as a comparator with the />\-o-— - L,
capability of a timing output pulse when the ¢ ECG833 msgar |
inverting input (Pin 6) is > the non-inverting Vigt >—0—+ 9 270k g A2
input (Pin 5)., The frequency of the pulses for s Aca .
the values of R2 and C1 as shown in Figure ! Output
19 is approximately 2.0 Hz, and the pulse =

width 0.3 ms, f,=frequency of pulses while Vief = /—-\__
Pin 8 voltage is above voltage at Pin 5, Comparator 1nput——-

The function of R1 is to limit di/dt, when Comoaratar Qutput 0 U

charging C1.

o 1 or T,= R2C1 Figure 20 Yoo Bov Ty
R2C1 . .
3

6
Schmitt Trigger /)\__[:: —o ;lm.r'
The ECGB33 is very useful as a Schmitt Trig- ECGess | .
ger as shown in Figure 20. The lower trigger 2
point is fixed at 1/3 V¢, but the upper trigger a} i'
point is adjustable by means of Pin 6 from pYepRE—— =
1/8 Ve to slightly less than V¢, The schmitt Paint Control
trigger will operate with input frequencies up (Input Range 1/3 Ve to Vee?
t0 50 kHz. Note: Lo ThEy e
ECG833 92
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