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ABSTRACT

Now, the motor working at the operate point, the value of energy that give to the
motor are vary to the power factor value. That is motor in the no load or light load that will
have little power factor value. That will make to the energy that give to the motor are decrease
compair with energy that give to the motor at full load. From this, it will have some lost
energy. So that, we will use a tool to control the power factor value of induction motor for the
better power factor value when induction motor is no load or light load. The tool use a signal

builded to trig thyristor at a good angle for induction motor working at that moment.
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Fanfavouomeninilenin As 220/380v A/Y . 135/79A , 3.2 Kilowat,
t = 1,420 rpm. , 50 Hertz , COS 6 = 0.75
) vy
uazfnavounIeetutia lWvhnssuaase  As 220V , 135 A , 3.0 Kilowatt ,

t. = 1,500 rpm.
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fialivanaln Tl (Ampere) (rpm.)
(Volt) - (Watt)

- No Load ) 1,496

- 0 6.0 1,491

220 400 6.2 1,478
220 800 6.3 1,468
220 1,200 6.4 1,454
220 1,600 6.7 1,441
220 2,000 6.9 1,427
220 2,400 74 1,414
220 2,800 7.9 1,398
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UIRUAT Mo nsTuw AU I0L
fowlvvaenl | lnwaealw (Ampere) (rpm.)
(Volt) (Watt)

- No Load 2.7 1,492

- 0 29 1,488

220 400 36 1,475
220 800 4.3 1,460

220 1,200 4.6 1,448

220 1,600 5.2 1,436
Nl 2,000 5.8 1,423
220 2,400 7 1,411

220 2,800 7.2 1,398
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Tnvaeatwl [iiehilyginsa dielvunsal | - vesnsma i lalwgilnan iielugunsa | vesnusisey
(Watt) ( Ampere) (Ampere) (rpm.) (rpm.)
No Load 5.7 2.7 53% 1,496 1,492 0.27%
0 6.0 2.9 52% 1,491 1,488 0.20%

400 6.2 3.6 42% 1478 1,475 0.20%

800 6.3 43 32% 1,468 1,460 0.54%
1,200 6.4 4.6 28% 1,454 1,448 0.41%
1,600 6.7 52 22% [,441 1,436 0.35%
2,000 6.9 5.8 16% 1,427 1,423 0.28%
2,400 74 7.0 5% 1,414 1,411 021%
2,800 79 72 9% 1,398 1,398 0.00%
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General Description

The LM741 series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiérs offer many features which make their appli-
cation nearly foolproof: overload protection on the input and

NNational Semiconductor

LM741 Operational Amplifier

November 1994

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over a 0°C to +70°C temperature range, in-
stead of —55°C to +125°C.

Schematic Diagram
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Absolute Maximum Ratings

If Military/Aerospgce specified devices are required, please contact the National Semiconductor Sales Office/
Distributors for availability and speclfications.

{Note 5)

Supply Voltage

Power Dissipation (Note 1)

Differential Input Voltage
Input Voltage (Note 2)

Output Short Circuit Duration
Operating Temperaiure Range
Storage Temperature Range

LM741A
+22V

500 mW
+30V
+16V

Continuous

—55°Cto +125°C
—65°C to +150°C

LM741E

+22V

500 mw

Continuous
0°Cto +70°C

+30V
15V

—65°Cto +150°C

LM741
t22v

500 mW
+30V
+15V

Continuous
—55°Cto +125°C
—-65'C to +150°C

LM741C
+18v

500 mW
+30V
15V

Continuous
0°Cto +70°C
—65°C to +150°C

Junction Temperatiire 150°C 100°C 150°C 100°C
Soldering Information
N-Package (10 sgconds) 260°C 260°C 260°C 260°C
J- or H-Package (10 seconds) 300°C 300°C 300°C 300°C
M-Package
Vapor Phase (60 seconds) 215°C 215°C 215°C 215°C
Infrared (15 seconds) 215°C 215°C 215°C 215°C
See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering
surface mount devices.
ESD Tolerance (Note 6) 400V 400V 400V 400V
Electrical Characteristics (ote3)
Parameter Conditions Lz s/ rane o il Units
Min | Typ | Max | Min | Typ { Max | Min | Typ | Max
Input Offset Voltage Ta = 25°C
Rg < 10kQ2 1.0 5.0 2.0 6.0 mV
Rg < 500 08 | 3.0 mv
TaMIN < Ta < Tamax
Rg < 500 4.0 mV
RAg < 10kQ 6.0 7.5 mV
Average Input Offset g
Voltagé Drift o P
Input Offset Voltage Ta = 25°C, Vg = £20V £10 £15 +15 mv
Adjustment Range
Input Offset Current Ta = 25°C 3.0 30 20 | 200 20 | 200 nA
TamiN < Ta < TaMax 70 85 | 500 300 nA
Average Input Offset o
Current Drift A2 nA/*C
Input Bias Current Ta = 25°C 30 80 80 | 500 80 | 500 nA
TaMiN < Ta £ Tamax 0.210 15 0.8 HA
Input Resistance Ta = 25°C, Vg = +£20V 1.0 | 6.0 0.3 2.0 0.3 2.0 MQ
TamiN < Ta < Tamax
Vg = £20V 0.5 MO
Input Voltage Range Ta = 25°C £12 | £13 \'
. TaMmIN < Ta < TaMAX +12 | +£13 \
Large Signal Voltage Gain | To = 25°C, R 2 2k
Vg = £20V,Vg = +15V | 50 Vv/mV
Vg = £15V,Vg = 10V 50 | 200 20 | 200 V/mV
TaMIN < Ta < Tamax,
RL > 2k,
Vg = £20V,Vo = 15V | 32 V/mV
Vg = £15V,Vg = 10V 25 15 v/mvV
Vg = %5V,Vg = £2V 10 v/mv




Electrical Characteristics (Note 3) (Continued)

Parameter Conditions LM741A/LM741E LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Output Voltage Swing Vg = 20V
RL 2 10k £16 v
RL = 2k +15 A
Vg = 115V
Ry =2 10k +12 | 14 +12 | £14 \Y
Ry = 2k +10{ +13 +10 { £13 v
Output Short Circuit Ta = 25°C 10 25 35 25 25 mA
Current Tamin < Ta < Tamax 10 40 mA
Common-Mode Tamin < Ta < Tamax
Rejection Ratio Rg < 10k}, Vo = 12V 70 90 70 90 dB
N Rs < 500, Vo = 12V 80 95 ds
Supply Voltage Rejection | Tamin < Ta < Tamax
Ratio Vg = +20VtioVg = 5V
Rs < 500 86 96 dB
Rg < 10k 77 96 77 96 dB
Transient Response Ta = 25°C, Unity Gain
Rise Time 025] 08 03 0.3 us
Overshoot 6.0 | 20 5 5 %
Bandwidth (Note 4) Ta = 25°C 0.437 | 1.5 MHz
Slew Rate Ta = 25°C, Unity Gain 0.3 0.7 0.5 0.5 V/ps
Supply Current Ta = 25°C 1.7 | 28 1.7 | 28 mA
Power Consumption Ta = 25°C
Vg = 20V 80 | 150 mw
Vg = 15V 50 85 50 85 mwW
LM741A Vg = 20V ‘
Ta = TaAMIN 165 mw
Ta = Tauax 135 mw
LM741E Vg = +20V
Ta = TamiN 150 mw
Ta = TaMax 150 mw
LM741 Vg = £15V
Ta = Tamin 60 | 100 mw
Ta = Tamax 45 75 mwW
Note 1: For operation at el d P s, these devices must be d based on thermal resistance, and Tj max. (listed under “Absolute Maximum
Ratings”). Ty = Ta + (6ja Po).
Thermal Reslstance Cerdip (J) DIP (N) Hos8 (H) S0-8 (M)
6) {Junction to Ambient) 100°C/W 100°C/W 170°C/W 195°C/W
8ic (Junction to Case) N/A N/A 25°C/W N/A

Note 2: For supply voltages less than 15V, the absolute maximum Input voltage is equal to the supply voltage.

Note 3: Unless otherwise specified, these specifications apply for Vg = 15V, ~55°C < Tp < +125°C (LM741/LM741A). For the LM741C/LM741E, these
specifications are limited t0 0°C < Ty < +70°C.

Note 4: Calculated value from: BW (MHz) = 0.35/Rise Time(us).
Note 6&: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.
Note 6 Human body model, 1.5 k(3 in series with 100 pF.




Connection Diagrams

Metal Can Package
NC
&)
oFFSET NULL(1)

INVERTING INPUT(2) } (5) oUTPUT
NON=INVERTING INPUT rrsn NULL
¥
-

TL/H/9341-2

Order Number LM741H, LM741H/883°,
LM741AH/883 or LM741CH
See NS Package Number H08C

Duakin:-Line or S.0. Package

\/

OFFSET NULL—{1 sf-ne
INVERTING INPUT —] 2+ 7V
NON=INVERTING —1 3 6 |—outpur

INPUT
V4 § |—OFFSET NULL

TL/H/8341-3
Order Number LM741J, LM741J/883,
LM741CM, LM741CN or LM741EN
See NS Package Number JO8A, MOSA or NOBE

*LM741H is available per JM38510/10101

Ceramic Dual-In-Line Package

-/
Ne —1 14]—=Nc
Ne—{2 13}-nc
+OFFSET NULL — 3 12~Nc
-N—4 tf-ve
+sN—5 10}=out
v-—6 9 |- - OFFSET NULL
Ne —{7 8f-nc
TL/H/9341-56

Order Number LM741J-14/883*, LM741AJ-14/883"*
See NS Package Number J14A

*also avallable per JM38510/10101
**also available per JM38510/10102

Ceramic Flatpak
NC ! ° f:l NC
+OFFSET NULL ':_—; __::—:I NC
~INPUT é LM741W 7__l v+
+INPUT . :s: OUTPUT
v-—] ~OFFSET NULL
TL/H/9341-6

Order Number LM741W/883
See NS Package Number W10A




Physical Dimensions inches (millimeters)
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A

45° EQUALLY
SPACED
Metal Can Package (H)
Order Number LM741H, LM741H/883, LM741AH/883, LM741CH or LM741EH
NS Package Number H08C
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HOSC (REV E)




Physical Dimensions inches (millimeters) (Continued)
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Ceramic Dual-In-Line Package (J)
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NS Package Number J14A
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Physical Dimensions inches (milimeters) (Continued)
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LM741 Operational Ampilifier

Physical Dimensions inches (millimeters) (Continued)
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LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systemd which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

-t

[+0.270 MAX*
0.050 £ 0.005 —»I I-— —+{ |+ 0.005 MIN TYP
P
) ]
10
0.370
0.250
H
0.270 MAX 0.260 :
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M 0.042
1 0.008
A DETAIL A
DETAIL A T
0.250
PIN #1 l
IDENT W10A (REV E)
1 s
0.019 _,I 0.045 MAX
0.015 P e TP

10-Lead Ceramic Flatpak (W)
Order Number LM741W/883
NS Package Number W10A

be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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GlobalOptoisolator™

uL

CSA

SETI | SEMKO

DEMKO | NEMKO

BABT

6-Pin DIP Optoisolators

Darlington Output

The 4N29/A, 4N30, 4N31, 4N32(1) and 4N33(1) devices consist of a gallium
arsenide infrared emitting diode optically coupled to a monolithic silicon

photodarlington detector.

This series is designed for use in applications requiring high collector output

currents at lower input currents.

o Higher Sensitivity to Low Input Drive Current
o Meets or Exceeds All JEDEC Registered Specifications

o To order devices that are tested and marked per VDE 0884 requirements, the
suffix “V” must be included at end of part number. VDE 0884 is a test option.

Applications
o Low Power Logic Circuits

« Interfacing and coupling systems of different potentials and impedances
« Telecommunications Equipment

« Portable Electronics
e Solid State Relays

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

4N29
4N29SA
4AN30*

[CTR = 100% Min]

4AN31

[CTR = 50% Min]

4N32*
4N33 *

[CTR = 500% Min]

*Motorola Preferred Devices

STYLE 1 PLASTIC

STANDARD THRU HOLE
CASE 730A-04

SCHEMATIC
1 6
2;3\ 5
30—

PIN 1. LED ANODE

. LED CATHODE
N.C.

. EMITTER

. COLLECTOR

. BASE

[ YR AR X}

Rating | symbot | vawe | unit |
INPUT LED
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mw
Derate above 25°C 1.41 mwW/°C
QOUTPUT DETECTOR
Collector—Emitter Voltage VCEO 30 Volts
Emitter-Collector Voitage VECO 5 Volts
Collector-Base letage VcBo 30 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Ta = 25°C Pp 150 mwW
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Isolation Surge Voltage(2) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mw
Derate above 25°C 2.94 mw/°C
Ambient Operating Temperature, Range(3) TA -55to +100 °C
Storage Temperatiire Range(3) Tstg | —-55to+150 °C
Soldering Temperature (10 sec, 1/16” from case) TL 260 °C

1. Difference in 4N32 and 4N33 is JEDEC Registration for VISO only. All Motorola 6—Pin devices
exceed JEDEC specification and are 7500 Vac(pk). The same applies for 4N29 and 4N30.

2. Isolation surge voltage is an internal device dielectric breakdown rating. For this test, Pins 1 and

2 are common, and Pins 4, 5 and 6 are common.

3, Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.

Preferred devices are Motorola recommended choices for future use and best overall value.

GlobalOptoisolator is a trademark of Motorola, Inc.

REV 4

© Motorola, Inc. 1995
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4N29 4N29A 4N30 4N31 4N32 4N33
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)(1)

l Characteristic | Symbol Min Typ(1) Max I Uniu
INPUT LED
*Reverse Leakage Current (VR =3 V, R = 1 M ohms) IR — 0.05 100 pPA
*Forward Voltage (I = 10 mA) VE — 1.34 1.5 Volts
Capacitance (VR =0V, f= 1 MHz) c - 1.8 — pF
OUTPUT DETECTOR (Tp = 25°C and If = 0, unless otherwise noted)
*Collector—Emitter Dark Current ' ICEO - — 100 nA
(Vce = 10V, Base Open)
*Collector-Base Breakdown Voltage V(BR)CBO 30 — — Volts
(Ic =100 pA, Ig =0)
*Collector-Emitter Breakdown Voltage V(BR)CEO 30 — — Volts
(Ic =100 pA, I3 = 0)
*Emitter—Collector Breakdown Voltage V(BR)ECO 5 —_ —_ Volts
(E=100pA, Ig=0)
DC Current Gain hFE —_ 16K — —
(VCe =5V, Ic =500 pA)
COUPLED (Ta = 25°C unless otherwise noted)
*Collector Output Current (3) 4N32, 4N33 Ic (CTRY2) | 50 (500) —_ — mA (%)
(Vce =10V, IF = 10 mA) 4N29, 4N30 10 (100) — -
4N31 5 (50) — —
Isolation Surge Voltage(4.5) 4N29/A, 4N30, 31, 32,33 Viso 7500 — — Vac(pk)
(60 Hz ac Peak,. 1 Second) *4N29, 4N32 2500 — —
*4N30, 4N31, 4N33 1500 = —_
Isolation Resistance(4) RISO — 1011 — Ohms
(V=500V)
*Collector-Emitter Saturation Voltage(3)  4N31 VCE(sat) — — 1.2 Voits
(Ic=2mA, IF =8 mA) 4N29, 4N30, 4N32, 4N33 = o 1
Isolation Capacitance(4) Ciso — 0.2 — pF
V=0V, f=1MHz)
Turn-On Time(®) ton —_ 0.6 5 us
(Ic =50 mA, IF =200 mA, Vgc =10V)
Turn-Off Time(6) toff s
(Ic =50 mA, IF =200 mA, Vec = 10V) 4N29, 30, 31 — 17 40
4N32, 33 — 45 100

* Indicates JEDEC Registered Data. All Motorola 6—pin devices have V|gQ rating of 7500 Vac(pk).
1. Always design to the specified minimum/maximum electrical limits (where applicable).
2. Current Transfer Ratio (CTR) = I¢/IF x 100%.
3. Pulse Test: Pulse Width = 300 s, Duty Cycle < 2%.
4. For this test, Pins 1 and 2 are common and Pins 4, 5 and 6 are common.
5. Isolation Surge Voltage, Vis0, is an internal device dielectric breakdown rating.
6. For test circuit setup and waveforms, refer to Figure 11.

2 Motorola Optoelectronics Device Data



4N29 4N29A 4N30 4N31 4N32 4N33

TYPICAL CHARACTERISTICS
2T T T T 1 77T RU=====cr
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Figure 1. LED Forward Voltage versus Forward Current
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Ambient Temperature
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Figure 2. Output Current versus Input Current
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4N29 4N29A 4N30 4N31 4N32 4N33

1000 R
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Figure 7. Turn—On Switching Times
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Figure 8. DC Current Gain (Detector Only)
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Figure 10. Capacitances versus Voltage
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RL

IF=200mA 0——

-

INPUT ¥ OUTPUT
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WAVEFORMS

INPUT PULSE

OUTPUT PULSE

Figure 11. Switching Time Test Circuit and Waveforms
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4N29 4N29A 4N30 4N31 4N32 4N33

PACKAGE DIMENSIONS
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH,
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL,
INCHES | MILLIMETERS
| oM [ MIN_| MAX | MIN | MAX_|
—C [e— L —> A | 0320 | 0350 | 813 | 889
i B | 0240 | 0260 | 6,10 | 660 |
| C [ 0115 | 0200 | 293 | 508
| D | 0016 | 0020 | 041 | 050
X ‘k E | 0040 [0070 | 102 | 177
F loot0 0014 ] 025] 036
[=T=] ' f K 5 0.1(%180 2.54lasc
SEATING J [oo08 [o0012 | 021 ] 030
PLANE G f ! —wlle— J6pL K | 000 {0150 { 254 | 381
L | 0300BS 7.62 BSC
Een M /P’ (& 013 0005®[T[8 B|A D T to] t5T ool £
N | o0t5 | 0400 | 038 | 254 |
DespL
[$]0.130005@[T[A @B ®| STVIE:
PIN{. ANODE
2. CATHODE
3 NC
4. EMITTER
5. COLLECTOR
6. BASE
CASE 730A-04
ISSUE G
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
WIN_| MAX | WIN | MAX
0320 0350 | 813 | 889
0240 | 0260 | 6.10 | 660
0.115 | 0200 | 293 | 508
0.016 | 0020 | 041 | 050
0040 | 0070 | 102 | 177
0010 | 0014 | 025 | 036
0.100 BSC 254 BSC
0020 | 0025 | 051 | 063
0,008 | 0012 | 020 | 030
0,006 | 0.035 | 0.16 | 088
0,320 BSC 8.13 BSC
0332 | 0390 | 843 | 980

ek
e

DepL [$]0.130.005®[T[B ® [A ®)|
[$]013 0005 ®[T[A @B @)

mr::f_:l:o-nmaowx-lg

*Consult factory for leadform

option availability
CASE 730C-04

ISSUE D

Motorola Optoelectronics Device Data 5



4N29 4N29A 4N30 4N31 4N32 4N33

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

INCHES | MILUMETERS

| om [ WIN_| MAX | WIN_[ MAX

A | 0300 0350 | 813 | 889

B | 0240 | 0.260 | 6,0 | 6560

c {015 | 0200 | 293 | 508
F apL—>f=— N ¢ l L D [ 0016 [ 0020 | 041 | 050 |

E [ 0040|000 | 102 | 177

[ ! F_| 0010 [ 0014 [ 025 | 036

_y € ! I 6] 0100BSC 254 BSC

J o008 [ 0012 ] 021 | 030 |

| 1 K {0100 | 0150 | 256 | 381
SEATING L | 0400 [ 0425 [ 1016 | 10.80 |

PLANE G Lk —fl— J N o015 foos0] o038 ] 102

DepL
EepL [@]0.130005@[T[A ®[B®|

*Consult factory for leadform
option availability

CASE 730D-05
ISSUE D

\

Motorola reserves the rightto make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the appfication or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential orincidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals™ must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi~-SPD-JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 6F Seibu-Butsuryu-Center, 3-14-2 Tatsumi Koto-Ku, Tokyo 135, Japan. 03-3521-8315

MFAX: RMFAXO@email.sps.mot.com - TOUCHTONE (602) 244-6608  HONG KONG: Motorola Semiconductors HK. Ltd.; 8B Tai Ping Industrial Park,
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MOTO ROLA Order this document

SEMICONDUCTOR TECHNICAL DATA by MOC3010/D
ASNE O OCOOO® | moc3oto
VDE uL CSA SETI | SEMKO | DEMKO | NEMKO | BABT [IFT = 15 mA Max]

GlobalOptoisolator™

6-Pin DIP Random-Phase MOC3011

Optoisolators Triac Driver Output MOC3012*
(250 Volts Peak) [IFT = 5 mA Max]

The MOC3010 Series consists of gallium arsenide infrared emitting diodes,
optically coupled to silicon bilateral switch and are designed for applications
requiring isolated triac triggering, low—current isolated ac switching, high

*Motorola Preferred Device

electrical isolation (to 7500 Vac peak), high detector standoff voltage, small STYLE 6 PLASTIC
size, and low cost.
o To order devices that are tested and marked per VDE 0884 requirements, the Q
suffix "V must be included at end of part number. VDE 0884 is a test option. \“\
Recommended for 115 Vac(rms) Applications: 1
¢ Solenoid/\Valve Controls STANDARD THRU HOLE
CASE 730A-04

¢ Lamp Ballasts
+ Interfacing Microprocessors to 115 Vac Peripherals
+ Motor Controls

e Static ac Power Switch COUPLER SCHEMATIC
+ Solid State Relays i 6
¢ Incandescent Lamp Dimmers }\
2
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) s
Rating I Symbol | Value [ Unit | 30 4
INFRARED EMITTING DIODE
Reverse Voltage' VR 3 Volts ; glbigl?gDE
Forward Current — Continuous IF 60 mA 3. NC
Total Power Dissipation @ Ta = 25°C PD 100 mwW 4. MAIN TERMINAL
Negligible Power in Transistor 5. SUBSTRATE
Derate above 25°C 1.33 mwW/°C DO NOT CONNECT
. 6. MAIN TERMINAL
OUTPUT DRIVER
Ofi-State Outpyt Terminal Voltage VDRM 250 Volts
Peak Repetitive Surge Current ITsm 1 A
(PW =1 ms, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 300 mw
Derate above 25°C 4 mwW/°C
TOTAL DEVICE
Isolation Surge Voltage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ Ta = 25°C Pp 330 mwW
Derate above 25°C 4.4 mW/°C
Junction Temperature Range Ty ~40 to +100 °C
Ambient Operating Temperature Range(2) TA —~40to +85 °C
Storage Temperature Range(2) Tstg | —40to+150 °C
Soldering Temperature (10 s) T 260 °C

1. Isolation surge voltage, V|g0, is an internal device dielectric breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.
Preferred devices are Motorola recommended choices for future use and best overall value.
GlobalOptoisolator is a trademark of Motorola, Inc.

(Replaces MOC3009/D)

@ MOTOROLA

© Motorola, Inc. 1995
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MOC3010 MOC3011 MOC3012
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

| Characteristic | symbol Min Typ Max | unit |
INPUT LED
Reverse Leakage Current IR — . 0.05 100 HA
(VR=3V)
Forward Voltage VE — 1.15 1.5 Volts
(IF =10 mA)
OUTPUT DETECTOR (I = 0 unless otherwise noted)
Peak Blocking Current, Either Direction IDRM —_ 10 100 nA
(Rated Vprm(1)
Peak On—State Voltage, Either Direction VTM — 1.8 3 Volts
(Irm = 100 mA Peak)
Critical Rate of Rige of Ofi-State Voltage (Figure 7, Note 2) dv/dt — 10 -_ Vius
COUPLED
LED Trigger Current, Current Required to Latch Output IFT mA
(Main Terminal Voltage = 3 V(3)) MOC3010 —_ 8 15
MOC3011 — 5 10
MOC3012 — 3 5
Holding Current, Either Direction IH — 100 — pA

1. Test voltage must be applied within dv/dt rating.

2. This is static dv/dt. See Figure 7 for test circuit. Commutating dv/dt is a function of the load—driving thyristor(s) only.

3. All devices are guaranteed to trigger at an I value less than or equal to max IFT. Therefore, recommended operating IF lies between max
IFT (15 mA for MOC3010, 10 mA for MOC3011, 5 mA for MOC3012) and absolute max I (60 mA).

!/

TYPICAL ELECTRICAL CHARACTERISTICS

TA = 25°C
2 +800
1’: //
@ "4 - . 7
518
S | ———PULSEONLY AV E +400 A
S [ =————PULSEORDC AV i ,/
(0] / o
£ 16 A/ i /
> 3 q / / L.i.'l
& 14 = /]
< 89 %411% 4 4
S 1ol Ta=—40°C_Ltt— T LA S 400 //
£ e L | | E Ya
_—-—/f|
1 857 | L -800_4
1 10 100 1000 -3 -2 -1 0 1 2 3
Ig, LED FORWARD CURRENT (mA) VT, ON-STATE VOLTAGE (VOLTS)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. On—State Characteristics

2 Motorola Optoelectronics Device Data



MOC3010 MOC3011 MOC3012

25

1.5 -
=
i
74
13 : § 20 , NORMALIZED TO:
L.
L e~ (U]
a1 = - % 15 \
N
Z 09 \\\ 2 10
z N
2
0.7 & 5 -
= -t
b
0.5 =0
-40 -20 0 20 40 60 80 100 1 2 5 10 20 50 100
Ta, AMBIENT TEMPERATURE (°C) PWjq, LED TRIGGER WIDTH (ps)
Figure 3. Trigger Current versus Temperature Figure 4. LED Current Required to Trigger versus
LED Pulse Width
12
[ T T 1]
0 STATIC dvidt| |
CIRCUIT IN FIGURE 6
2 8
o ~
E Ty
5 8 S
3 <
3 [~
4 \\\
S~
2

0
25 30 40 50 60 70 80 90 100
Ta, AMBIENT TEMPERATURE (°C)

Figure 5. dv/dt versus Temperature

1. The mercury wetted relay provides a high speed repeated
pulse to the D.U.T.

2. 100x scope probes are used, to allow high speeds and
voltages.

3. The worst—case condition for static dv/dt is established by

INPUT MERCURY triggering the D.U.T. with a normal LED input current, then

WETTED X100 removing the current. The variable RTgs T allowsthe dv/dttobe

RELAY DUT gggg: gradually increased until the D.U.T. continues to trigger in

response to the applied voltage pulse, even after the LED

current has been removed. The dv/dt is then decreased unti!

—0 the D.U.T. stops triggering. TR is measured at this point and
recorded.

Vmax =250V

063 Vimax _ 158

dv/dt = =
/ *RC “Re

Figure 6. Static dv/dt Test Circuit

Motorola Optoelectronics Device Data



MOC3010 MOC3011 MOC3012
TYPICAL APPLICATION CIRCUITS

NOTE: This optoisolator should not be used to drive a load directly.
It is intended to be a trigger device only. Additional
information on the use of the MOC3010/3011/3012 is
available in Application Note AN-780A.

Vee Rn g -

Vee Rin 4

W—o— o—wv °2 MOC3010
_D 2 j Joo?{ Mocaott
MOC3011 MOC3012

o] Moc3012 o— 40

Figure 7. Resistive Load Figure 8. Inductive Load with Sensitive Gate Triac

(IGT < 15mA)

Vee Rin
oo e

MOC3010

:Do.oi Moc3o to o.zpF7

Moc3ot2 |,

Figure 9. Inductive Load with Non-Sensitive Gate Triac
(15 mA < IgT < 50 mA)

Motorola Optoelectronics Device Data



MOC3010 MOC3011 MOC3012
PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

INCHES MILLIMETERS
MIN | MAX | MIN | MAX
0320 | 0350 | 843 | 889
0240 | 0260 | 640 | 660
0115 | 0200 | 293 | 508
0016 | 0020 | 041 | 050
0,040 | 0070 | 102 | 177
0.010 | 0014 | 025 | 036 |
0100 BSC 2.54 BSC
0008 [ 0012 | 021 | 030
0100 | 0.150 | 254 | 381
0,300 BSC 7,62 BSC
0o 150 ogo] 15
0015 [ 0100 [ 038 | 254

= —
SEATING
PLANE G f / —olle— JopL

N MJ [$] 0130005 @[ T[B ®[AD®]
DePL

[Q}l 0.13 (0.005)@| T| A ®s @I STYLES:
PIN1. ANODE

2. CATHODE

3 NG
4 MAINTERMINAL
5. SUBSTRATE
6. MAIN TERMINAL

|
z:rxuommuow»lg

CASE 730A-04
ISSUE G |

[-B-] S NOTES:

1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
INCHES | MILUMETERS
F 4 PL —ofet— L
"4
i {

I L

0115 | 0200 | 293 | 508
0.016 | 0.020 | 041 | 050
0.040 | 0070 | 1.02 [ 177
0010 | 0014 | 025 | 036
0100 BSC 254 BSC

0020 | 0025 | 051 | 063
0008 | 0012 | 020 | 030
0006 ] 0035 | 016 | 088

0320 BSC 8.13BSC

0332 [ 0390 | 843 ] 990

0320 | 0350 | 8.13 [ 889
0240 | 0260 | 610 | 6.60
SEATING
PLANE

DerL [@]0.130005@][T[8 ®|AD)
[$]0.130005@[T[A ®|B @)

m,—x:.:o-nmuoaxulg

*Consult factory for leadform

option availability
CASE 730C-04

ISSUE D

Motorola Optoelectronics Device Data 5



MOC3010 MOC3011 MOC3012

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

INCHES MILLIMETERS
MIN | MAX | MIN | MAX
0320 | 0350 | 813 | 8389
0240 | 0260 | 610 | 660
0115 | 0200 | 293 [ 508
0.016 § 0.020 | 0.41 0.50
0.040 | 0070 | 1.02 177
0010 ] 0014 | 025 | 036
0.100 BSC 254 BSC
0.008 | 0.012 | 0.21 0.30
0.100 J 0150 | 254 | 381

R
o T

-
zn-zc_o-nmoomx-!g

SEATING — 0400 | 0475 | 10.16 | 1080 |
PLANE 6 Lk >l g 0015 {0060 [ 038 102
- DepL

Eer— [+— [$[0130005@[T[A ®[8®]

*Consult factory for leadform
option availability

CASE 730D-05
ISSUED

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the sultability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including withoutlimitation consequential or incidentdl damages. *Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals® must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, Intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmiess
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and @ are tegistered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi~-SPD-JLDC, Toshikatsu.Otsukl.
PO. Box 20912; Phoenix, Arizona 85038. 1-800-441-2447 6F Seibu-Butsuryu-Center, 3-14-2 Tatsumi Koto-Ku, Tokyo 135, Japan. 03-3521-8315

MFAX: RMFAX0@email.sps.mot.com - TOUCHTONE (602) 244-6608  HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T,, Hong Kong. 852-26620208
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Philips Semiconductors Linear Products

Timer

DESCRIPTION

The 555 monolithic timing circuit is a highly stable controller capable
of producing accurate time delays, or oscillation. In the time delay
mode of operation, the time is precisely controlled by one external

Product specification

NE/SA/SE555/SE555C

PIN CONFIGURATIONS

D, N, FE Packages

resistor and capacitor. For a stable operation as an oscillator, the enp{ 1] 3] v
- cc
free running frequency and the duty cycle are both accurately TRIGGER [ 2] ZJ DISCHARGE
controlied with two external resistors and one capacitor. The circuit
may be triggered and reset on falling waveforms, and the output output 3 | 6] ™ResHOLD
structure can source or sink up to 200mA. RESET| 4 | 5 ] conTrOL VOLTAGE
FEATURES F Package
® Turn-off time less than 2| S
. ano[ 1] 4] vee
® Max. operating frequency greater than 500kHz ne[Z] 73] ne
® Timing from microseconds to hours TRIGGER E E DISCHARGE
® Operates in both astable and monostable modes OUWUTE " ne
5 10
® High output current Nc% % THRESHOLD
RESET NC
® Adi
Adjustable duty cycle nel7] 8] conTROL VOLTAGE
® TTL compatible
® Temperature stability of 0.005% per °C TOP VIEW
APPLICATIONS
® Precision timing
® Pylse generation
® Sequential timing
® Time delay generation
® Pylse width modulation
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Small Outline (SO) Package 0to +70°C NE555D 0174C
8-Pin Plastic Dual In-Line Package (DIP) 0 to +70°C NES555N 0404B
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA555N 0404B
8-Pin Plastic Small Outline (SO) Package -40°C to +85°C SA555D 0174C
8-Pin Hermetic Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SE555CFE
8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C SE555CN 0404B
14-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C SE555N 0405B
8-Pin Hermetic Cerdip' -55°C to +125°C SES55FE
14-Pin Ceramic Dual In-Line Package (CERDIP) 0to +70°C NES5S55F 05818
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SES555F 0581B
14-Pin Ceramic Dua!l In-Line Package (CERDIP) -55°C to +125°C SE555CF 0581B
August 31, 1994 346 853-0036 13721




hilips Semiconductors Linear Products

Product specification

Timer NE/SA/SE555/SE555C
LOCK DIAGRAM
Vce
9 8
CONTROL
VOLTAGE
THRESH- o5
oLD
§ o
TRIGGER
COMPARATOR -0 2
DIS- =
CHARGE
7 o RESET
FLIP FLOP Lo 4
OUTPUT
STAGE
|
) SR
OUTPUT  GND
EQUIVALENT SCHEMATIC

FM
j’ CONTROL VOLTAGE

o—
TRIGGER

RESET

DISCHARGE 14

GND

NOTE: Pin numbers are for 8-Pln package

OUTPUT

Q24
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Philips Semiconductors Linear Products

Product specification

Timer NE/SA/SE555/SE555C
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Supply voltage
Vee SE555 +18 Vv
NE555, SE555C, SA555 +16 \Y
Pp Maximum allowable power dissipation’ 600 mw
Ta Operating ambient temperature range
NE555 0 to +70 °C
SA555 -40 to +85 °C
SE555, SE555C -55 to +125 °C
TsTtg Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10sec max) © +300 °C
NOTES:

1. The junction temperature must be kept below 125°C for the D package and below 150°C for the FE, N and F packages. At ambient tempera-

tures above 25°C, where this limit would be derated by the following factors:
D package 160°C/W
FE package 150°C/W
N package 100°C/W
F package 105°C/W

August 31, 1994 348



Shilips Semiconductors Linear Products Product specification
Timer NE/SA/SE555/SE555C
DC AND AC ELECTRICAL CHARACTERISTICS
Ta = 25°C, Ve = +5V to +15 unless otherwise specified.
SE555 'NES55/SE555C
SYMBOL PARAMETER TEST CONDITIONS - - UNIT
Min Typ | Max | Min Typ | Max
Vee Supply voltage 45 18 4.5 16 \'
lec Supply current (low Vioe=5V, R zee 3 5 3 6 mA
state)’ Vee=15V, Ry = 10 12 10 15 mA
Timing error (monostable) Ra=2kQ to 100kQ
t Initial accuracy? C=0.1pF 0.5 2.0 1.0 3.0 %
Atpa/AT Drift with temperature 30 100 50 150 ppm/°C
Atw/AVs Drift with supply voltage 0.05 0.2 0.1 0.5 %IV
Timing error (astable) Ra, Rp=1kQ to 100kQ
ta Initial accuracy? C=0.1pyF 4 6 5 13 %
Atp/AT Drift with temperature Vee=15V 500 500 ppm/°C
Ata/AVs Drift with supply voltage 0.15 0.6 0.3 1 %N
Ve Control voltage level Vee=15V 9.6 10.0 104 9.0 10.0 11.0 A"
Vec=5V 29 3.33 3.8 26 3.33 4.0 v
V=15V 9.4 10.0 | 10.6 8.8 100 | 11.2 \Y
VTH Threshold voltage
Vee=5V 2.7 3.33 4.0 24 3.33 42 Vv
FrH Threshold current® 01 | 025 0.1 0.25 pA
VTRIG Trigger voltage Vee=15V 4.8 5.0 5.2 4.5 5.0 5.6 \Y
Vee=5V 1.45 | 1.67 1.9 1.1 1.67 22 \'
hriG Trigger current V1ric=0V 0.5 0.9 0.5 20 MA
VRESET Reset voltage? Vee=15V, V14 =10.5V 0.3 1.0 0.3 1.0 \'
IRESET Reset current VreseTr=0.4V 0.1 04 0.1 04 mA
Reset current VeeseT=0V 0.4 1.0 0.4 1.5 mA
Vee=15V
Isink=10mA 0.1 0.15 0.1 0.25 \Y
lsink=50mA 0.4 0.5 0.4 0.75 Y
VoL Output voltage (low) Isink=100mA 2.0 2.2 2.0 25 \"
|s|NK=200mA 25 25 \%
Vee=5V
IsiInk=8mMA 0.1 0.25 0.3 0.4 \
IsiINK=5MA 0.05 0.2 0.25 | 0.35 Y
Vee=15V
Isource=200mA 12.5 12.5 \Y
VoH Output voltage (high) Isource=100mA 13.0 | 133 12.75 | 13.3 v
Vee=5V
Isource=100mA 3.0 33 275 33 v
tore Turn-off time® VreseT=Vee 0.5 2.0 0.5 2.0 us
tr Rise time of output 100 200 100 300 ns
te Fall time of output 100 200 100 300 ns
Discharge leakage current 20 100 20 100 nA
NOTES: '
1. Supply current when output high typically 1mA less.
2. Tested at Vgg=5V and Vgc=15V.
3. This will determine the max value of Ra+Rg, for 15V operation, the max total R=10MQ, and for 5V operation, the max. total R=3.4MQ.
4. Specified with trigger input high.
5. Time measured from a positive going input pulse from 0 to 0.8xV¢ into the threshold to the drop from high to low of the output. Trigger is

tied to threshold.

August 31, 1994
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Philips Semiconductors Linear Products Product specification

Timer NE/SA/SE555/SES55C

TYPICAL PERFORMANCE CHARACTERISTICS

Minimum Pulse Width Supply Current Delay Time
Required for Triggering vs Supply Voltage vs Temperature
150 1.015
712
z 5 E w 1.010
E 65°C | ! F
E 100 g s E 1.005
= / u o] "~
w P 0°C [ a \"\
2 75 | o} =] Q  4.000
3 L~ o g =S
ot L~ // +25°C o] N —t—
E 50 (A= +70°C 4] & < o5
: " S 2 z
Z 2,0
g 25 o +1250C T “ o990
) | l I 0 0.985
o 0.1 0.2 03 04(vee) &0 100 150 50 25 0 425 450 +75 +100+125
LOWEST VOLTAGE LEVEL OF TRIGGER PULSE SUPPLY VOLTAGE - VOLTS TEMPERATURE — °C
Low, Output Voitage Low Output Voltage Low Output Voltage
vs Output Sink Current vs Output Sink Current vs Output Sink Current
10 18" 19 T T e T T 17T
Vcc}’ 5V | Ve =1ov | vclc = 1]5v —
—t 7
oC | ]
= = 10 W4 "? \¥ 5°C |
10 -55°C ([ aatoc' o
2 / +25°C @ 2
e ' { 4] 12500 o
3 1 +25°C 3 +255C 7
= 0.9 / - 0.1 A/ - 04 +250C
3 p 3 B 3 e |z |
> A > 5500 > Lot 559C
-
0.001 0.01 [ 0.01
10 20 50 10 20 50 100 1.0 20 §0 10 20 50 _ 100 1.0 20 50 10 20 50 100
ISINK - mA ISINK = mA ISINK ~ mA
High Output Voltage Drop Delay Time Propagation Delay vs Voltage
vs Output Source Current vs Supply Voltage Level of Trigger Pulse
20 — 1.015 300
1.8 -§5°C
et w 1010 o 250
18 +25°C = g \ ¥ .650C
£ 14 ; e > 1.008 \ % 200 A
3 —T | / g - \ o 09C /
g 1.2 - . i 4] @ A
" +125°C 4+ = \ P e Z 150 ~
- 1.0 fwaret ﬁ 1.000 9] > vy
3 —T1| N et & ~— 1~
2 o3 3 9 400 et
0.995 < — +25°C
) £ S o ~ l
S ] & < +70°C
0.4 Z 0990 & 50
0.2 sVsVge <15V | +25l°c
0 L1t 0.835 °
1.0 20 50 10 20 50 100 [ 5 10 15 20 0 0.1 0.2 0.3 0.4
ISOURCE - MA SUPPLY VOLTAGE -V LOWEST VOLTAGE LEVEL
OF TRIGGER PULSE - XVcC
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Philips Semiconductors Linear Products Product specification

Timer NE/SA/SES55/SES55C

TYPICAL APPLICATIONS
vee
o]
RA 1 g 555 OR 1/2 556
rrt————————————— =
DISCHARGE O— 7| |
I < l
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___ CONTROL ) 5 |
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Philips Semiconductors Linear Products

Product specification

Timer NE/SA/SE555/SES55C
TYPICAL APPLICATIONS
Vce |
vee vee :
T !
10k {
00tF wvee T |
2 555 |
2 ;
= ovoLts p—
—J L— DURATION OF
/ TRIGGER PULSE AS
SEEN BY THE TIMER

NOTE: All resistor values are in Q

SWITCH GROUNDED
AT THIS POINT

Figure 1. AC Coupling of the Trigger Puise

Trigger Pulse Width Requirements and Time
Delays

Due to the nature of the trigger circuitry, the timer will trigger on the
negative going edge of the input pulse. For the device to time out
properly, it is necessary that the trigger voltage level be returned to
some voltage greater than one third of the supply before the time out
period. This can be achieved by making either the trigger pulse
sufficiently short or by AC coupling into the trigger. By AC coupling
the trigger, see Figure 1, a short negative going pulse is achieved
when the trigger signal goes to ground. AC coupling is most
frequently used in conjunction with a switch or a signal that goes to
ground which initiatés the timing cycle. Should the trigger be held
low, without AC coupling, for a longer duration than the timing cycle
the output will remain in a high state for the duration of the low
trigger signal, without regard to the threshold comparator state. This
is due to the predominance of Q45 on the base of Q¢g, controlling
the state of the bi-stable flip-flop. When the trigger signal then
returns to a high level, the output will fall immediately. Thus, the
output signal will follow the trigger signal in this case.

August 31, 1994
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Another consideration is the “turn-off time”. This is the measurement
of the amount of time required after the threshold reaches 2/3 V¢g
to turn the output low. To explain further, Q4 at the threshold input
turns on after reaching 2/3 Vg, which then turns on Qs, which turns
on Qg. Current from Qg turns on Q4g which turns Q47 off. This
allows current from Qqg to turn on Qg and Q4 to given an output
low. These steps cause the 2us max. delay as stated in the data
sheet.

Also, a delay comparable to the turn-off time is the trigger release"
time. When the trigger is low, Q4¢ is on and turns on Qq1 which turns
on Q5. Q45 turns off Q4 and allows Q47 to turn on. This turns off
current to Qog and Qag4, wWhich results in output high, When the
trigger is released, Q4o and Qqq shut off, Q5 turns off, Q46 turns on
and the circuit then follows the same path and time delay explained
as “turn off time”. This trigger release time is very important in
designing the trigger pulse width so as not to interfere with the
output signal as explained previously.
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