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TYPICAL CHARACTERISTICS
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SOLID STATE

®PTOELECTRONICS

AC Input Photon Coupled Isolator CNY35

SEATING
Ga As Infared Emitting Diodes & NPN Silicon Photo-Transistor ! f[ﬂf" |'E':I AT
The General Electric CNY35 consists of two gallium arsenide, 17\ T 5 - D
infrared emitting diodes connected in inverse parallel and coupled 8 c |mopview) s
with a silicon photo-transistor in a dual in-line package. i ! 6 ] |
FEATURES: ~ pYRTAYS
. R . B e il e i
e AC or polarity insensitive inputs ot e - FH'I
o Fast switching speeds :Eﬂ i L T Y V
e Built-in reverse polarity input protection 20— ros ! h
e High isolation voltage 30_4_ Lo p ,“.D
o High isolation resistance (I J
e 1/O compatible with integrated circuits o Twimevens wenes [
. . MIN. MAX. . .
absolute maximum ratings: (25°C) (unless otherwise specified) A | 838 a;: Ma':o M;:; i
INFRARED EMITTING DIODE A S AP e b PR
D .406 .508 .016 .020
Power Dissipation — T = 25°C *100  milliwatts E o 2% | R
Power Dissipation — T, = 25°C *100 milliwatts G | 228 | 280 | 090 | .110
(T indicates collector lead " 203 2j;f,5 08 poedl I
temperature 1/32" from case) Kopast) ooy o
Input Current (RMS) 60 milliamps N Sl AU L e
Input Current (Peak) *1 ampere R | 202 | 343 | 115 135
(PUISC width 1 us, 300 pps) S‘ 6.10 6.86 .240 .270
*Derate 1.33 mW/°C above 25°C ’;‘.o;rl\fSST:ALLED POSITION LEAD CENTERS.
2. OVERALL INSTALLED DIMENSION.
3. THESE MEASUREMENTS ARE MADE FROM THE
PHOTO-TRANSISTOR SEATING PLANE. '
Power Dissipation — T4 =25°C **300 milliwatts H FOURPLACES
Power Dissipation — T = 25°C *#*500  milliwatts .
(T indicates collector lead TOTAL DEVICE
temperature 1/32" from case) Storage Temperature -55 to 150°C
Vceo 30 volts Operating Temperature -55 to 100°C
Vceo 70  volts Lead Soldering Time (at 260°C) 10 seconds
VeBO 5 volts Surge Isolation Voltage (Input to Output)
Collector Current Continuous) 100  milliamps 1500V (peak) 1060V (rMms)
: **Derate 4.0 mW/°C above 25°C Steady-State Isolation Voltage (Input to Qutput)
**k¥Derate 6.7 mW/°C above 25°C 950V(peak) 660V(RMS)
individual electrical characteristics (25°C) (unless otherwise specified)
INFRARED EMITTING DIODE MAX. UNITS PHOTO-TRANSISTOR MIN. | MAX. UNITS
Input Voltage — Vg 1.8 volts Breakdown Voltage — V(gr)cro 30 - volts
(I = £10mA) (Ic =10mA, Ig =0)
Breakdown Voltage — Vgryco | 70 - volts
(Ic = 100uA, Ir = 0)
Breakdown Voltage — V(gr)eBO 5 - volts
(Ig = 100uA, Iz =0)
Capacitance 100 picofarads Collector Dark Current — Icgo — | 200 |nanoamps
(V=0,=1MHz) ‘ (Vcg =10V, 1 =0)
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CNY35

coupled electrical characteristics (25 °C) (unless otherwise specified)

MIN. | MAX. UNITS
Current Transfer Ratio (Vo = 10V, Iy = £ 10mA) 10 - percent
Saturation Voltage — Collector to Emitter (Icgo = 0.5 mA, Ig =+ 10mA) — 0.4 volts
Isolation Resistance Vig = 500V (note 1) 100 - gigaohms

Note 1: Tests of input to output isolation current resistance, and capacitance are performed with the input terminals (diode) shorted together and
the output terminals (transistor) shorted together.

PEAK

[ 1\ [ 1\

[ 1] |
D\ TN
AN N TN

{ceo)OUTPUT WAVE FORM (SEE NOTE 2)
: AT Vog=5V

\ 7 N /

If INPUT WAVE FORM

Ig=-|iloma|
W

LT

N

N\

Ig=|IOmA|

107

2 Note 2: These waveforms and curves are exaggerated
0 , in amplitude differences to indicate the out-
puts corresponding to the positive and neg-
ative input polarities will not be identical.
Typical differences in amplitude is 10% to

/ i 20%.
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3. DARK Icgo CURRENT VS TEMPERATURE
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TYPICAL CHARACTERISTICS
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TYPICAL APPLICATIONS

CNY35

LOAD MONITOR AND ALARM

POWER SWITCH

I *MONITOR

L SWITCH

o
In many computer controlled systems where
120 VAC K AC power is controlled, load dropout due to
O— 8.2 filament burnout, fusing, etc. or the opposite
situation - load power when uncalled for due to
switch failure can cause serious systems or
safety problems. This circuit provides a simple
AC power monitor which lights an alarm lamp
and provides a “1” input to the computer
control in either of these situations while
+5V maintaining complete electrical isolation be-
o—f tween the logic and the power system.
Note that for other than resistive loads, phase
ALARM 38‘0 LED angle correction of the monitoring voltage
- INPUT TO LOGIC ALARM divider is required.
© % LIGHT
RING DETECTOR
0.2uf IK r——————- A

— AN 1 o

86 Vac ( Ic
o, -0
_
CNY35

In many telecommunications applications it is
desirable to detect the presence of a ring
signal in a system without any direct electrical
contact with the system. When the 86 Vac
ring signal is applied, the output transistor of
the CNY35 is turned on indicating the presence
of a ring signal in the isolated telecommuni-
cations system.

UPS SOLID STATE TURN-ON SWITCH

BATTERY
D45H8

R2 70 INVERTER

OR ENGINE
2N5308  STARTER

339

Interruption of the 120 VAC power line
turns off the CNY3S5, allowing C to charge
and turn on the 2N5308-D45H8 combination
which activates the auxiliary power supply.
This. system features low standby drain, isola-
tion to prevent ground loop problems and the
capability of ignoring a fixed number of ““drop-
ped cycles” by choice of the value of C.




SOLID STATE

& ©PTOELECTRONICS

Photon Coupled Interrupter Module CNY36’

The General Electric CNY36 s a gallium arsenide infrared emitting
diode coupled with a silicon photo-transistor in a plastic housing.
The gap in the housing provides a means of interrupting the signal
with tape, cards, shaft encoders, or other opaque material,

switching the output trans1stor from an “ON” into an “OFF’

state. v
FEATURES:

® Low cost, plastic module
Non-contact switching
Fast switching speeds
Solid state reliability

I/O compatible with integrated circuits

I Dz i r A
8
+ i Eﬂ:f AN

MILLIMETERS
WIN_ | WMAX_
X 1.0

30 | 32

ne 120
30 33
69 75
23 28

615 635 ) .
800

1.3 NOM.
1.3 NOM.

NOTES

o

NOTES*

1. INCH DIMENSIONS ARE
DERIVED FROM MILLIMEYERS.

2. FOUR LEADS. LEAD
SECTION IS CONTROLLEOD,
BETWEEN .27 MM &gﬁo s
FROM SEATING ’I.A AN
THE END OF THE LEADS.

3. ;vNETﬁm AREA IS DEFINED
8y mu:nsm"g OYS MM
(£.030 INCH).

absolute maximum ratings: (25°C) (unless otherwise specified)
Storage and Operating Temperature -55° to 85°C. Lead Soldering Time (at 260°C) 10 seconds.

INFRARED EMITTING DIODE

*Derate 1.67mW/°C above 25°C ambient

PHOTO-TRANSISTOR
Power Dissipation *100 milliwatts Power Dissipation *¥150  milliwatts
Forward Current (Continuous) 60  milliamps Collector Current (Continuous) 100  milliamps
. Forward Current 1 amp VcEo 30 volts
(peak, 100us, 1% duty cycle) VECo 5 volts
Reverse Voltage 3 volts

**Derate 2.5mW/°C above 25°C ambient

individual electrical characteristics (25°C)

INFRARED EMITTING DIODE TYP. | MAX. UNITS || PHOTO-TRANSISTOR MIN. | MAX. | UNITS
! eakdown Voltage 30 — volts
Forward Voltage 1.2 1.7 volts Br ag
(Ig = 10 mA) V@R)CEo (¢ =10 mA)
Reverse Current - 10 JMamps Breakdown Voltage 5 - volts-
C(VR=2V) V@BR)ECO (E = 100uA)
. Collector Dark Current - nA
Capacitance 150 - pf 100
(V=0,f=1Mhz) Iceo (VCE =10V, If = 0, H=0)
coupled electrical characteristics (25°C)
MIN. TYP. ‘MAX. | uniTs
Output Current (I = 20mA, VCg = 10V) 2 4
Saturation Voltage (IF = 20mA, IC = 251A) go 0020 0.4 I::ltmsps '
Switching Speeds (VCE = 10V, Ic = 2mA, Ry, = 100£2) : ,
On Time (td +tp) - 5 Msec
Off Time (tg + tf) - 5 Msec
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TYPICAL CHARACTEORISTICS
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& G- TOELECTRONI

Photon Coupled Isolator CNY47 ,CNY47A

Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor

The General Electric CNY47 and CNY47A are gallium arsenide ‘——Aa-‘ see [smw e
infrared emitting diodes coupled with a silicon photo-transistor -i——— 2 R EEH A
in s dualinine package. | e WL O DR B
absolute maximum ratings: (25°C) NJL_ S e
INFRARED EMITTING DIODE ! ’ Aok ,“ R B R el R
_— B P 375 9.53
Power Dissipation *100 milliwatts ' :_ : 06 ans _ § 538 2880831 72
Forward Current (Continuous) 30  milliamps 2 0 o5 "“““"*_ I e f.%‘.':‘.1‘1&?&‘12‘.2’223‘&!.".‘.‘"%‘3}3&?." o
Forward Current (Pe ak) 3 arnp el'e . 30—_ -K:4 —'I ‘l}'— 2. ;::LI'\‘:; Iposmon lead centers.
(Pulse width 1 us 300 pps) L ——d T e e e e -
Reverse Voltage 3 volts 5. Four piaces
*Derate 1.33mW/°C above 25°C ambient TOTAL DEVICE
PHOTO-TRANSISTOR Storage Temperature -55 to 150°C
Power Dissipation **150  milliwatts Operating Temperature -55 to 100°C
Vero - 30 volts Lead Soldering Time (at 260" C) 10 seconds
Veso 50  volts Surge Isolation Voltage (Input to Output).
VeBo 4 volts 2828V (peak) 2000VRMs)
Collector Current (Continuous) 30  milliamps Steady-State Isolation Voltage (Input to Qutput).
"**Derate 2.0mW/°C above 25°C ambient 1695V peak) 1200V rMs)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | TYP.|MAX. ]| UNITS . PHOTO-TRANSISTOR MIN. | TYP. | MAX.| UNITS
Forward Voltage 1.1 |1.5 | volts Breakdown Voltage—Vgryceo | 30 | — | — | volts
(IF =10 mA) (IC" 10mA, IF O)
: Breakdown Voltage—Vgrycgo | 50 | — | — | volts
; (Ic= 100uA, I = 0) ‘
Reverse Current — 1100 | microamps Breakdown Voltage—Vgr)eBo 4 | - | — volts
(VR =3V) (Ig = 100uA, Ix = 0) ‘
) Collector Dark Current—Icgo - 15 100 | nanoamps
v (Vcg=10V,1g=0) ' ‘
Capacitance 50 | — picofarads Collector Dark Current—Icgo - | - 20 | nanoamps
(V= Of=1 MHZ) : (VCB =10V, I = 0) :
Capacitance 1 -12 — | picofarads
(Ve = 10V, F = 1 MHz) :
coupled electrical characteristics (25°C) '
MiIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, V¢g = .4V) CNY47 20 - 60 %
CNY47A | 40 ~ - %
Saturation Voltage — Collector to Emitter (Ir = 10mA, Ic =2mA) CNY47 - 0.1 0.4 volts
(Ir = 10mA, I =4mA) CNY47A 0.4 volts
[solation Resistance (Vio = 500Vpc) ‘ 100 - 5 gigaohms
Input to Output Capacitance (Vio = O,f = 1 MHz) - - picofarads
Switching Speeds:
Rise/Fall Time (Vcg = 10V, Icg = 2mA, Ry, = 10082) - 2 - microseconds
Rise/Fall Time (Vcp = 10V, Icg = 50uA, Ry = 100Q) - 300 — nanoseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025
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CNY47, CNY47A

TYPICAL CHARACTERISTICS
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SOLID STATE

@PTO ELECTRON ICS

i l""‘”""l
Photon Coupled Isolator CNY48: :.} o L T e
Ga As Infrared Emitting Diode & . MIN. | MAX. | MIN. | MAX.
NPN Silicon Photo-Darlington Amplifier 30— 1 A B re | R e |
The General Electric CNY48 consists of a gallium arsenide, in- T C ol we| Bl | e 2
frared emitting diode coupled with a silicon photo-darlington  SEATING E - | so08 - | 20 | 3
ifier i 1ini \ JLANE :}.E — A Fo| 101 | 178 | 040 | 070
amplifier in a dual in-line package. j\[“K l ;, 6 | 228 | 280 | oo | 110
Tl ANl | - 2.16 - .8113?2: 4
absolute maximum ratings: (25°C) ] TiE ] e | A | |
: - B c |(TOP VIEW) i I\’Sl ;81 15° 0:5 15°
INFRARED EMITTING DIODE M 4 6 '_ 5 R I
. — 100 mall li\_ v L RYAY | oae | v | s | e
ower Dissipation illiwatts . s 6.10 | 6.86 | .240 | 270
Forward Current (Continuous) 60  milliamps et ek NOTES:
T R 1. INSTALLED POSITION LEAD CENTERS.
Forward Cul'l'ent (Peak) 3 alnpere P f 2. OVERALL INSTALLED DIMENSION.
(Pulse width 1 us 300 pps) l H 3. THESE MEASUREMENTS ARE MADE FROM THE
Reverse Voltage 3 volts G '“w . fg:;':‘&g;g“ﬁ
*Derate 1.33mW/°C above 25°C ambient. : ' ‘
TOTAL DEVICE
PHOTO-DARLINGTON Storage Temperature -65 to 150°C
. o Operating Temperature -55 to 100°C
t; **15 tt
1\’,0wer Dissipation 33 ‘1,1:)1h11;wa * Lead Soldering Time (at 260°C) 10 seconds
Vgig 30 volts Surge Isolation Voltage (Input to Output).
VeBO 6 volts 2120@peay 1500V (rms)
Collector Current (Continuous) 100  milliamps Steady-State Isolation Voltage (Input to Qutput).
**Derate 2,0mW/°C above 25°C ambient. 1270V(peak) 900V(RMS)
individual electrical characteristics (25°C) |
INFRARED EMITTING DIODE | TYP. | MAX. UNITS PHOTO-DARLINGTON MIN.| TYP.| MAX.| UNITS
Forward Voltage Breakdown Voltage—V gr)cEo 30| — | — ‘| volts
(If = 10mA) 1.1 1.3 | volts (Ic = 10mA, I = 0)
' ’ Breakdown Voltage — Vgrycgo | 30| — | — | volts
(Ic =100uA, I = 0)
Reverse Current Breakdown Voltage — V(gr)EBO 6] — | — .| volts
(Vr =3V) A_ - 10 | microamps | | (Ir =100uA, If = 0)
Collector Dark Current — Icgo —1| 5| 100 | nanoamps
(Vcg =10V, If = 0)
Capacitance Capacitance -1 6 — | picofarads
(V=0,f=1 MHz) 50 — | picofarads (Vcg = 10V,f = 1 MHz)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vg = 1V) 600 - — %
Saturation Voltage—Collector to Emitter (Ir = ImA Ic =2mA) — — 8 volts
(I = SmA Ic = 10mA) - - 8 volts
(Ir = 10mA, Ig = 60mA) - - 1.0 volts
Isolation Resistance (Vg = 500Vpc) 100 - - gigaohms
Input to Output Capacitance (Vig = O,f = 1MHz) - - 2 picofarads
Switching Speeds: (Vcg = 10V, I = 10mA, Ry = 100Q2) On-Time — 125 microseconds
Off-Time | — 100 microseconds

& VDE Approved to 0883/6.80 0110b Certificate # 35025
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TYPICAL CHARACTERISTICS
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'SOLID STATE

@PTOELECTRONICS

Photon Coupledv Isolator CNY51
] 6

Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor re } 4 'E . -

o . ' e
The General Electric CNY51 consists of a gallium arsenide, } | .
infrared emitting diode coupled with a silicon photo-transistor _r" ?ﬂﬁ T
in a dual in-line package. MILLIMETERS INCHES

P ¥ ¢ (:OP V|E:/) i SYMBOL MIN. MAX. MIN. MAX. NOTES
A | 838 | 889 | 330 | .350

FEATURES: ‘ pYATAY B 7.62 REF. .300 REF. 1
e High isolation voltage, SO00V minimum. ~Jhf ~Ff— g 206 8;238 or6 :g;g 2
e General Electric unique patented glass isolation con- s mll E - 5.08 - | 00| 3

struction. P T Y T ? g o ;;g .g;g .?Zg
e High efficiency liquid epitaxial IRED. | | H S R, Forll
High humidiy resistant silicone encapsulation. _ 6 *l|_’ b K | 288 | - 00 | -
Fast switching speeds. N s T s
P - 9.53 - 375
. . . . . R 2.92 3.43 115 135
absolute maximum ratings: (25°C) (unless otherwise specified) s | 610 | 68 | 240 | 270
SEATING
NOTES:

INFRARED EMITTING DIODE Ji‘[ﬁf,( E 1. INSTALLED POSITION LEAD CENTERS.
Power Disspation T, = 25°C_*100 _ miliwatts Rl oo
Forward Current (Continuous) 60  milliamps 1 " SEATING PLANE.

Forward Current (Peak) 3 amperes B 4. FOUR PLACES.
(Pulse width 1 usec, 300 pps) ! Di 8.2 .
Reverse Voltage ' 6  volts _— Creepage Distance 8.2mm min.

Air Gap 7.6mm min.
*Derate 1.33mW/°C above 25°C. \ ®

TOTAL DEVICE
» Storage Temperature -55 to 150°C.
PHOTO-TRANSISTOR ‘ Operating Temperature -55 to 100°C.

Power Dissipation — T4 = 25°C **300  milliwatts Lead Soldering Time (at 260°C) 10 seconds.
Vceo 70  volts Surge Isolation Voltage (Input to Output). See Note 2.
Vco : 70  volts 5656V(peak) 4000V(RMS)
VEBO 7 volts Steady-State Isolation Voltage (Input to Output).
Collector Current (Continuous) 100  milliamps See Note 2.

**Derate 4.0mW/°C above 25°C. 5000V (pc)y 3000V rms)

individual electrical characteristics (25°C) (unnegs otherwise specified)

INFRARED EMITTING DIODE MIN.lMAX1 UNITS PHOTO-TRANSISTOR IMIN.‘ TYP.bVlAX. UNITS
Forward Voltage — Vg — 1.65| volts Breakdown Voltage — V}BR)CEO 70 | — — | volts
(Ip=60mA) (I =10mA, I, = 0)
Forward Voltage — Vp .8 | 1.5]volts Breakdown Voltage — ‘{BR)CEO 70 | — | — | volts
(Ip=10mA) - (I = 1004A, I, = O)
Forward Voltage — Vg 9 1.7} volts Breakdown Voltage — V, 7 — — | volts
(BR)CEO
(Ip= IOTA) (Ic = 100pA, I, = 0)
Ta=-557C Collector Dark Current — Iggo | — 5 | 50 | nano-
Forward Voltage — Vg N 1.4} volts (Vog =10V, I,=0) | émps
(Ip=10mA) CE o o
T, =+100°C ; Collector Dark Current —Igopg | — — | 500] micro-
A . (Vgg = 10V, Ip= 09 amps
Reverse Current — Ip — | 10| microamps T.=100°C .
(Vg = 6V) » A
Capacitance — C; — ] 100| picofarads Capacitance — Ccg - 2 — | pico
(V = O,f = 1MHz) (Vce = 10V, f = 1MHz) farads

1 Covered under U.L. component recognition pmgmm, reference file ES1868
&% VDE Approved to 0883/6.80 0110b Certificate # 35025
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coupled electrical characteristics (25 °C) (unless otherwise specified)

CNY51

MIN. | TYP. | MAX. UNITS
DC Current Transfer Ratio (I = 10mA, V¢g = 10V) CYN51 | 100 - - |%
Saturation Voltage — Collector to Emitter (Ig = 20mA, Ic = 2mA) — - 0.4 |volts
Isolation Resistance (Input to Output Voltage = 500Vpc. See Note 1) 100 - — {gigaohms
Input to Output Capacitance (Input to Output Voltage =O,f=1MHz. See Note.1) — - 2.0 |picofarads
Tumn-On Time — ty, (Voo = 10V, I =2mA, R = 10092). (See Figure 1) - 5 10 |microseconds
Turn-Off Time — t ¢ (Vo = 10V, I¢ =2mA, Ry =10082). (See Figure 1) - 5 10 |microseconds

NOTE 1:

Tests of input to output isolation current résistance, and capacitance are performed with the input terminals (diode) shorted together

and the output terminals (transistor) shorted together.

NOTE 2:

Surge Isolation Voltage
a. Definition:

This rating is used to protect against transient over-voltages generated from switching and lightning-induced surges. Devices shall be
capable of withstanding this stress, a minimum of 100 times during its useful life. Ratings shall apply over entire device operating

temperature range.
b. Specification Format:

Specification, in terms of peak and/or RMS, 60 Hz voltage, of specified duration (¢.g., 5656V peak/4000VRpys for one minute).

¢, Test Conditions:

Application of full rated 60 Hz sinusoidal voltage for one minute, with initial application restricted to zero voltage (i.e., zero phase),

from a supply capable of sourcing SmA at rated voltage.
Steady-State Isolation Voltage
a. Definition:

This rating is used to protect .against a steady-state voltage which will appear across the device isolation from an electrical source
during its useful life. Ratings shall apply over the entire device operating temperature range for a period of 10 minutes minimum.

b. Specification Format: )
Specified in terms of D.C. and/or RMS 60 Hz sinusoidal waveform.
¢. Test Conditions:

Application of the full rated 60 Hz sinusoidal voltage, with initial application restricted to zero voltage (i.e., zero phase), from a

supply capable of sourcing SmA at rated voltage, for the duration of the test.

INPUT I | INPUT
PULSE

Ve R

TEST CIRCUIT VOLTAGE WAVE FORMS

FIGURE 1: Adjust Amplitude of Input Puise for Output (Ic) of 2mA
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SOLID STATE

@

ELECTRONICS

‘Photon Coupled Isolator GE3009-GE3012

Ga As Infrared Emitting Diode & Light Activated Triac Driver

The General Electric GE3009-GE3012 series consists of a
gallium arsenide infrared emitting diode coupled with a light
activated silicon bilateral switch, which functions like a triac,
in a dual in-line package.

These devices are especially designed for triggering power
triacs while maintaining dielectric isolation from the trigger
control circuit.

“absolute maximum ratings: (25°C)

INFRARED EMITTING DIODE

Power Dissipation *100 milliwatts

Forward Current (Continuous) 50 milliamps

Forward Current (Peak) 3 amperes
(Pulse width 1 usec. 300 pps)

Reverse Voltage : 3 volts

*Derate 1.33 mW/°C above 25°C ambient.

OUTPUT DRIVER
Off-State Output Terminal Voltage 250 volts
On-State RMS Current - 100 milliamps
(Full Cycle Sine Wave, 50 to 60 Hz)
Peak Nonrepetitive Surge Current 1.2 amperes

(PW = 10 ms, DC = 10%) ‘
Total Power Dissipation @ Ty =25°C  **300 milliwatts

**Derate 4.0 mW/°C above 25°C.

TOTAL DEVICE

Storage Temperature -55°C tq +150°C
Operating Temperature -49°C to +100°C
Lead Soldering Time (at 260°C) 10 seconds
Surge Isolation Voltage (Input to Output)

5656 V (peak) 4000 V(rms)
Steady-State Isolation Voltage (Input to Output)
' 5300 V(peak)‘ 3750 VrMms)

s Covered under U.L. component recognition program, reference file E51868

350

SEATING

B o

T 19T
?M C (TOP VIEW) JS
4L T

' Ll e

I l[motl
Y
e

-————— =
| |
] .
10- ; i 6 Pin 5 is
substrate
2 \ 05 po nOT
| : | CONNECT
3&| T 04
| I 4
ES
svmao | MILLIMETERS INCH NOTES
MIN. MAX. MIN. MAX.
A 8.38 8.89 .330 .350 .
B 7.62 REF. .300 REF. 1
[ - 8.64 - .340 2
D 406 .508 .016 .020
E - 5.08 - .200 3
F 1.01 1.78 .040 .070
G 2.28 2.80 090 |, .110
H - | 216 - 085 4
J 203 |  .305| .008 | 012
K 2.54 — .100 -
M - 15° - 15°
N .381 - .015 -
P - 9.53 - 375
R 2.92 3.43 118 .135
S 6.10 6.86 .240 270
NOTES:

1. INSTALLED POSITION LEAD CENTERS.
2. OVERALL INSTALLED DIMENSION.

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE.
4, FOURPLACES.



GE3009, GE3010, GE3011, GE3012

individual electric characteristics‘(25° C)

EMITTER ' SYMBOL TYP. | MAX. | UNITS
Forward Voltage Vg 1.2 1.5 volts
(I = 10 mA)
Reverse Current Ir —_ 100 |microamps
(VR =3V)
Capacitance G 50 — | picofarads

(V=0,f=1MHz)

DETECTOR See Note 1 SYMBOL "TYP. MAX. UNITS
Peak Off-State Current ' VprM = 250V IDRM — 100 |nanoamps
Peak On-State Voltage It = 100 mA V™ 25 3.0 volts
Critical Rate-of-Rise of Off-State Voltage Via = 30 V@gums) dv/de 100 | — |volts/usec.

(See Figure 1)
Critical Rate-of-Rise of Commutating Ilbad = 15mA dv/de(c) 0.15 — |volts/ usec.
Off-State Voltage Vin = 30 VirMs)
. (See Figure 1)
Critical Rate-of-Rise of Off-State Voltage Vin = 140 V(ruMs) dv/dt 6.0 — |volts/ usec.

JEDEC conditions

coupled electrical characteristics (25°C)

. SYMBOL TYP. MAX. UNITS
IRED Trigger Current, Current Required to Latch Output GE3009 IrT —_ 30 | milliamps
(Main Terminal Voltage = 3.0V, Ry =150 {2) GE3010 IrT — 15 | milliamps
GE3011 IrT — 10 | milliamps
GE3012 IpT 5 . | milliamps
Holding Current, Either Direction Iy 250 — |microamps

NOTE 1: Ratings apply for either polarity of Pin 6 — referenced to Pin 4.

Voltages must be applied within dv/dt rating.

Rin 1

+5V ]
Vee Vee 1209 2
- 5 Vin
o —* A
ov - DUT —o
COMMUTAT ING ~ote STAT! 3 q
dv/dt dv/dt o—
Ry
2K

FIGURE 1. dv/dt — TEST CIRCUIT
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SOLID STATE

®PTOELECTRONICS

Photon Coupled Isolator GE3020-GE3023

Ga As Infrared Emitting Diode & Light Activated Triac Driver

The General Electric GE3020-GE3023 series consists of a
gallium arsenide infrared emitting diode coupled with a light
activated silicon bilateral switch, which functions like a triac,
in a dual in-line package.

These devices are especially designed for triggering power
triacs while maintaining dielectric isolation from the trigger
control circuit.

absolute maximum ratings: (25°C)

INFRARED EMITTING DIODE SEATING
PLANE :

Power Dissipation *100 milliwatts JJ\\r__K_, E,:] AT
Forward Current (Continuous) 50 milliamps == A TATL I
Forward Current (Peak) 3 amperes « TBOP w ;W.) l

(Pulse width 1 psec. 300 pps) P
Reverse Voltage v 3 volts -~ \YY{
*Derate 1.33 mW/°C above 25°C ambient. ' __l:l H I‘ ~ FI"*
| R
Ty
G 0
OUTPUT DRIVER , ks
Off-State Output Terminal Voltage 400 volts v ————— -
On-State RMS Current 100  milliamps 1o ! ! 06
(Full Cycle Sine Wave, 50 to 60 Hz) ; | finSis
Peak Nonrepetitive Surge Current 1.2 amperes L2 ) -os ,;o Nro-f-
(PW =10 ms, DC = 10%) ol | o4 CONNECT
Total Power Dissipation @ T = 25°C  **300 milliwatts IL_ _1' :
**Derate 4.0 mW/°C above 25°C.
SYMBOL MILLIMETERS INCHES NOTES
MIN. MAX. MIN. MAX.
A 838 | 889 .330 .350
- TOTAL DEVICE B 7.62 REF. .300 REF. 1
(o} - 8.64 - .340 2
Storage Temperature -55°C to +150°C 0 408 51?,38 o016 ;‘2’?,8 3
Operating Temperature -40°C to +100°C A IO L I ordl
Lead Soldering Time (at 260°C) 10 seconds BT e T s | e
Surge Isolation Voltage (Input to Output) R P el B e
3656 Vipeay 4000 Vras) O I B P
Steady-State Isolation Voltage (Input to Output) P — | es | - | am
5300 V(peak) 3750 V(rus) S| &% | ca | 2o | 20
s Covered under U.L. component recognition program, reference file E51868 O NiALLED POSITION LEAD CENTERS.

2. OVERALL INSTALLED DIMENSION.

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE. '

4, FOUR PLACES.
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individual electric characteristics (25°C)

GE3020, GE3021, GE3022, GE3023

EMITTER SYMBOL TYP. MAX. » UNITS

Forward Voltage Vr 1.2 1.5 volts
(I =10 mA)

Reverse Current Ir — 100 |microamps
(VR =3V)

Capacitance G 50 — | picofarads
(V=0,f=1MHz)

DETECTOR See Note 1 SYMBOL TYP. MAX. UNITS
Peak Off-State Current ~ VpgrMm = 400V IDRM — 100 |nanoamps
Peak On-State Voltage It = 100 mA V1M 25 3.0 volts

~ Critical Rate-of-Rise of Off-State Voltage Vin = 30 VirmMs) dv/de 10.0 — |volts/usec.
(See Figure 1)

Critical Rate-of-Rise of Commutating Ioad = 15mA dv/dr(cy 0.15 — |volts/ usec.

Off-State Voltage Vin = 30 VrMS)

) (See Figure 1)

Critical Rate-of-Rise of Off-State Voltage \'A = 120 V(rMs) dv/dt 6.0 — |voles/ usec.
JEDEC conditions

coupled electrical characteristics (25°C)
SYMBOL TYP. MAX. UNITS
IRED Trigger Current, Current Required to Latch Output GE3020 IrT — 30 | milliamps |
(Main Terminal Voltage = 3.0V, Ry =150 () GE3021 It —_ 15 | milliamps
' GE3022 IrT —_ 10 | milliamps
GE3023 IrT 5 milliamps
Holding Current, Either Direction Iy 250 — . |microamps
NOTE 1: Ratings apply for either polarity of Pin 6 — referenced to Pin 4.
Voltages must be applied within dv/dt rating.
+5v F o s
Vee Vee 1200
ov —H out Po Vin
comurume-.‘-m 3 4
I._ dv/dt dv/dt o Re

FIGURE 1. dv/dt — TEST CIRCUIT
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SOLID STATE |

@PTOELECTRONICS

'Photon Coupled Isolator GEPS2001

N 1 MILLIMETERS | INCHES |
Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor 1 } ! SYVEOLMIN. | MAX. | MIN. | MAX.
: ‘ 20— 1 A | 838 | 889 | 330 | 350
The General Electric GEPS2001 is a gallium arsenide, infrared emit- ’°—l_‘—_ 1 M e RESF.@ 300 R 0 12
ting diode coupled with a silicon photo-transistor in a dual in- D | Ae) som 08 O s
line package. , F | 101 | 178 | 040 | 070
. . . —— A — G 2.-2_8 2.80 .030 (1);(; .
absolute maximum ratings: (25°C) |nn S 23| “as| cos | o1
, - —| k 2.54 - 100 -
3 1@ _ B _ 15°
INFRARED EMITTING DIODE (0P VIEW) ! Nl o] S| o =
Power Dissipation *100  milliwatts onl e | 5] sl
Forward Current (Continuous) 60  milliamps S | &0 | 68 | 20) 270
Forward Curre-nt (Peak) 3 ampere ';‘.O;rNESS‘IiALLED POSITION LEAD CENTERS.
(Pulse width 1usec 300 P Ps) 2. OVERALL INSTALLED DIMENSION.
Reverse Voltage 5 volts 3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE.
~ *Derate 1.33mW/°C above 25°C ambient. 4. FOUR PLACES.
PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation **150  milliwatts Storage Temperature -55 to 150°C
VCcEO 30 volts Operating Temperature -55 to 100°C
Vceo 70 volts Lead Soldering Time (at 260°C) 10 seconds
VEco 7 volts Surge Isolation Voltage (Input to Output).
Collector Current (Continuous) 100 milliamps 2500 V(peak) 1770 V(rms)
**Derate 2.0mW/°C above 25°C ambient. .
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | TvP. | MAX. UNITS PHOTO-TRANSISTOR MIN.| TYP.|MAX.] UNITS
Forward Voltage 1.1 14 |volts Breakdown Voltage —V(gryceo | 30 | — | — [volts
(Ir =20mA) (Ic =10mA, Ir =0) '
Breakdown Voltage — V(BR)CBO 70| — | — [volts
(Ic = 100uA, Ig =0)
Reverse Current - 20 |microamps Breakdown Voltage — V(BR)ECO 71 — | — [volts
(Vr =4V) (Ig = 100A, Iz = 0)
Collector Dark Current —Icgo — | 5 | 100 |nanoamps
(Ve = 10V, If = 0)
Capacitance 50 — |picofarads DC Current Gain hFE — 1400} -
(V=0,f=1MHz) (Veg=5V, I:=4mA)
coupled electrical characteristics (25°C) |
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (Ig =20mA, Vcg = 5V) 30 - - |%
Saturation Voltage — Collector to Emitter (I = 20mA, Ic = 2mA) - 0.1 0.3 |volts
Isolation Resistance (Input to Output Voltage = 1000V, ) - 100 - - gigaohms
Input to Output Capacitance (Input to Output Voltage = O,f = 1MHz) — 0.8 2 |picofarads
Switching Speeds: ~ Rise/Fall Time (Vcg = 10V, Icg = 2mA, Ry = 10082) - 5 — | microseconds
Rise/Fall Time (Vg = 10V, Icg = 50pA, Ry, = 10082) - 300 —  |nanoseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025
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Photon Coupled Isolator GFH600

Ga As Solid State Lamp & NPN Silicon Photo-Transistor

The -General Electric GFH600 consists of a gallium arsenide infrared
emitting diode coupled with a silicon photo transistor in a dual in-line
package. i

FEATURES:

e Fast switching speeds

High DC current transfer ratio

High isolation resistance

High isolation voitage

I/O compatible with integrated circuits

absolute maximum ratings: (25°C) (unless otherwise specified)

INFRARED EMITTING DIODE v
Power Dissipation — Ty *100 milliwatts

Forward Current (Continuous) 60  milliamps

Forward Current (Peak) 3 ampere
(Pulse width 1us, 300 P Ps) ,

Reverse Voltage .6 volts’

*Derate 1.33 mW/°C»above 25°C

PHOTO-TRANSISTOR _
Power Dissipation — Ty » **150 milliwatts
VCEO ‘ ) 70 volts |
Vepo B 70 - volts
‘VECO : 7 volts -
Collector Current (Continuous) . 150 milliamps
**Derate 2.0 mW/°C above 25°C

TOTAL DEVICE

Storage Temperature -55 to 150°C
Operating Temperature -55 to 100°C
Lead Soldering Time (at 260°C) 10 seconds
Surge Isolation Voltage (Input to Output).
' 4000V(peak) 2800V(rmS)

VDE Approved to 0883/6.80 0110b Certificate # 35025
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SEATING
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T 05

(TOP VIEW)
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\ il
ey TelogHl
\ r 1 . p T_ T ' I
i I H
1 [} G—| -’l
30—— 4 |~o
L_-J
sywgoL | MILLIMETERS INCHES NOTES
“MIN. [ MAX. | MIN. | MAX.
A 838 | 889 | .330 | .350
B8 7.62 REF. 300 REF. 1
c - 8,64 - 340 2
D 406 508 | .016 | .020
E - 5.08 - 200 | 3
3 1.01 1.78 | 040 | .070
G 228 | 280 | 090 | .110
H - 2.16 - 085 4
g | 203 305 | .008 | 012
K 2.54 - .100 -
Y] = 15" - 15"
N 381 - 015 -
P - 9.53 - .375
R 292 | 343 115 | 135
s 6.10 | 686 | .240 | .270
NOTES:

1. INSTALLED POSITION LEAD CENTERS.
2. OVERALL INSTALLED DIMENSION,

3 THESE MEASUREMENTS ARE MADE FROM THE
TING PLANE. "

R PLACES.




individual electrical characteristics (25°C) (unless otherwise specified)

GFH600

INFRARED EMITTING DIODE MIN. | MAX. UNITS PHOTO-TRANSISTOR MIN. | TYP. [MAX.| UNITS
Forward Voltage — Vg 1.65 |volts Breakdown Voltage — Vigryceo | 70 | — | — |volts
(IF =60 mA) (IC = IOmA, [F = 0) :
: Breakdown Voltage — Vigrycpo | 70 | — | — |volts
(Ic =100uA, I =0)
Reverse Current — Ip - 10 |microamps| | Breakdown Voltage — V(pr)ECco 71— | — |volts
(Vr =3V) (I = 100uA, Ig = 0)
Collector Dark Current — Icgo - 2 | 50 |nanoamps
(Vce = 10V, Ig = 0)
Capacitance — Cy - 100 | picofarads Capacitance — Ccg - 2 — | picofarads
(V=0,=1MHz) (Vcg = 10V, f = 1 MHz)
coupled electrical characteristics (25°C) (unless otherwise specified)
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vcg = 5V)
GFH600 1 63 - 125 |%
GFH600 11 100 - 200 |%
GFH600 III | 160 - 320 | %
Saturation Voltage — Collector to Emitter (I = 10mA, Ic = 2.5mA) - - 0.3 |volts
Isolation Resistance (Vig = 500Vpc) (See Note 1) 100 - — | gigaohms
Input to Output Capacitance (Vig = O,f = 1 MHz) (See Note 1) - — 2 | picofarads
Tum-On Time — ty, (Voc = 10V, Ic = 2mA, Ry = 10082) (See Figure 1) - 5 10 | microseconds
Tum-Off Time — tosr (Voe = 10V, Ic = 2mA, Ry = 10082) (See Figure 1) - 5 10 | microseconds

Note 1:
the autput terminals (transistor) shorted together.

TEST CIRCUIT

INPUT
—— = \—sox
i i ouTeuT
+~—-—i— 10%
| ! |
t ]
-i b § e

VOLTAGE WAVE FORMS

Tests of input to output isolation current resistance, and capacitance are performed with the input terminals (diode) shorted together and

Adjust Amplitude of Input Pulse for Output (ic) of 2mA
FIGURE 1
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TYPICAL CHARACTERISTICS

GFH600
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TYPICAL CHARACTERISTICS
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GFH600

NORMALIZED TURNON AND TURNOFF TIMES
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SOLID STATE

D o: @PTOELECTRONICS

Photon Coupled Isolator GFH601

Ga As Solid State Lamp & NPN Silicon Photo-Transistor

The General Electric GFH601 consists of a gallium arsenide infrared
emitting diode coupled with a silicon photo transistor in a dual in-line

package.
FEATURES:
e Fast switching speeds
e High DC current transfer ratio PEARE
¢ High isolation resistance C ’ J\["K E A
¢ High isolation voltage = |"“Tl .Y
e /O compatible with integrated circuits I _1_ 3 1e T
_ 5 c (;op v:ezw T
— i—\f Y
absolute maximum ratings: (25°C) (unless otherwise specified) I s B o s iy
o ! [N . ! LR II 1
INFRARED EMITTING DIODE o | RS
. . . - 30—‘—' ‘ |
Power Dissipation — Ty *100  milliwatts L-—-J ¢ ‘ll—D
Forward Current (Continuous) 60  milliamps
Forward Current (Peak) 3 ampere
(Pulse width 1us, 300 P Ps) .
Reverse Voltage 6 volts MILLIMETERS INCHES v
SYMBOL NOTES|
*Derate 1.33 mW/°C above 25°C MIN. | MAX. | MIN. | MAX.
A 8.38 8.89 .330 .350
g 8 7.62 REF. .300 REF. 1
— 1 - .340
g .406 84288 016 .020 z
- X - 200 3
tE= 1.01 ?32 .040 .070
‘ G | 228 | 280 | .00 | .110

| PHOTO-TRANSISTOR ? s 2.;35 o .g?g 4
Power Dissipation — Tp **150 - milliwatts . 254 15 gl
VcEo 0 volts N | 381 - 015 -

_ Veso 70 volts S P giig 115 ?:74:
Veco 7 volts s 610 | 686 | .240 | 270
Collector Current (Continuous) - 150 milliamps NOTES: '

**Derate 2.0 mW/°C above 25°C ' 2 OVERALL INSTALLED OMENSION,

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE.

4. FOUR PLACES.

TOTAL DEVICE

Storage Temperature -55 to 150°C £ APPROVED TO:
Operating Temperature -55 to 100°C —— 883 VD 0883/6.80
Lead Soldering Time (at 260°C) 10 seconds VDE 0110/11.72
Surge Isolation Voltage (Input to Output). ‘ VDE 0804/1.83
53OOV(peak) ) 3750\V(RMS) 0806/8 81
CERTIFICATE #30415

% Covered under U.L. component recognition program, reference flle ES51868
<% VDE Approved to 0883/6.80 0110b Certificate # 35025
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individual electrical characteristics (25°C) (unless otherwise specified)

GFH601

 INFRARED EMITTING DIODE MIN. | MAX.| UNITS PHOTO-TRANSISTOR MIN. | TYP. [MAX.] UNITS
Forward Voltage — Vg 1.65 |volts Breakdown Voltage — Vigryceo | 70 | — | — |volts
([F = 60mA) (Ic =10mA, Ip = 0)
Breakdown Voltage — Vigrycpo | 70 | — | — |volts
(Ic =100pA, Ig. = 0)
Reverse Current — Ig - 10 | microamps| | Breakdown Voltage — V(gr)Eco 71 — | — [volts
(VR =6V) (Ir = 100uA, Iz = 0)
Collector Dark Current — Icgo - 2 | 50 |nanoamps
(Vcg = 10V, I = 0)
- Capacitance — Cy - 100 |picofarads Capacitance — Cog — | 2 | — |picofarads
(V=0,f=1MHz) (Vce = 10V, f = 1 MHz)
coupled electrical characteristics (25°C) (untess otherwise specified)
MIN TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vcg = 5V) GFH601 1 40 - 80 | %
GFH601 11 63 - 125 | %
GFH601 I 100 - 200 |%
GFH601 IV | 160 - 320 |%
Saturation Voltage — Collector to Emitter (I = 10mA, I¢ = 2.5mA) - - 0.4 |volts
Isolation Resistance (Vig = 500Vpc) (See Note 1) 100 - — | gigaohms
Input to Output Capacitance (Vo = O,f = 1 MHz) (See Note 1) - - 2 | picofarads
Tum-On Time — t,, (Vo = 10V, Ic = 2mA, Ry = 10092) (See Figure 1) - 5 10 | microseconds
Tum-Off Time — togr (Voo = 10V, Ic = 2mA, Ry, = 10082) (See Figure 1) - ) 10 | microseconds

Note 1: Tests of input to output isolation current resistance, and capacitance are performed with the input terminals (diode) shorted together and

the autput terminals (transistor) shorted together.

NPT weut
a78 :
Nt
—— ——A—90%
VeeF R i i ouTRUT
e \io%
] P
B o ® le ’i l"'m
H
TEST CIRCUIT VOLTAGE WAVE FORMS

Adjust Amplitude of Input Puise for Output (Ic) of 2mA
FIGURE 1
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GFH 60 1 TYPICAL CHARACTERISTICS
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GFH601

NORMALIZED TURN ON AND TURN OFF TIMES

TYPICAL CHARACTERISTICS
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SOLID STATE

©PTOELECTRONICS

Photon Coupled Isolator MCA230 MCA231 IICA255

GaAs Infrared Emitting Diode & NPN Silicon Darlington Connected Phototransnstor

The General Electric MCA series consists of a gallium arsenide SYMBoL Mn::r:' METNT;?. MDI:JITICHENTAX, noTes
infrared emitting diode coupled with a silicon photo-darlington A | 838 | 889 | 330 | 350
amplifier in a dual in-line package. 2 O | R ]
% Covered under U.L. component recognition program, reference file E51868 D 406 | 508 016 | .020
- . E - 5.08 - .200 3
absolute maximum ratings: (25°C) SEATING A | F |10 | 178 | a0 | o7
G 2.28 2.80 .090 .110
INFRARED EMITTING DIODE an 3* 203 24;35 008 ~g?g 4
Power Dissipation *100  milliwatts 3ooe o I B R
Forward Current (Continuous) 60  milliamps i (:op V'E:w T N 3 - | o5 | -
Forward Current (Peak) NYAY O PO I el e
(Pulse Wldth 300/.I,SCC, N . S 6.10 6.86 .240 .270
2% Duty Cycle) 0.5 amperes r“\"""l —T—:la:l ’1\‘.0;I-NESS‘IiALLED POSITION LEAD CENTERS.
(Pulse width 1usec, 300Hz) 3 amperes E tosp T T L/ I 2. OVERALL INSTALLED DIMENSION.
Reverse Voltage 3 volts ] i 5 [ H . 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/°C above 25°C ambient. R i G )l o 4 :g:::lLGAgégNE
DARLINGTON CONNECTED PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation *#210  milliwatts Storage Temperature —55°C to +150°C
Veeo — MCA230/MCA231 30 volts Operating Temperature —55°C to + 100°C
— MCA255 55 volts Lead Soldering Time (at 260°C) 10 seconds
Vepo —MCA230/MCA231 30 volts Surge Isolation Voltage (Input to Output)
— MCAZ255 55  volts 3550V 2500V
(peak) (RMS)
VeBo 8 volts Steady-State Isolation Vol 0
Collector Current (Continuous) . ady-State Isolation Voltage (Input to Output)
— Forward 150  milliamps 2125V eay 1500V gus)
Collector Current (Continuous)
— Reverse 10  milliamps
**Derate 2.8mW/°C above 25°C ambient. .
individual electrical characteristics: (25°C)
EMITTER TYP. | MAX. UNITS DETECTOR [min.|TYP [MAX.| uUNITS
Forward Voltage ‘ 1.1 | 1.5 | volts Breakdown Voltage — V gr)ceo
(g = 20mA) ‘ (Ic=1.0mA, Ig=0) — MCA255| 55 | — | — |volts
MCA230/MCA231 |30 | — | — [volts
' . Breakdown Voltage — V ggr)cpo
Reverse Current — 10 | microamps Jc=10pA, Iz=0) —MCA255 |55 | — | — |volts
(Vg =3V) MCA230/MCA231 | 30 | — | — [volts
, Breakdown Voltage — V gryeso 8| — | — [volts
Capacitance 50 | — | picofarads | (g = 104A, T =0) k
(V =0, f = IMHz) Collecto_r Dark CErrent — Icgo
’ (Ve =10V, Iz =0) - | — | — ] 100 |nanoamps
coupled electrical characteristics: (25°C)
. MIN. | TYP. | MAX. | UNITS
DC Current Transfer Ratio — (I = 10mA, Vg = 5V) MCA230/MCA255] 100 | — — 1%
: MCA2311 200 | — — 1%
Saturation Voltage — Collector to Emitter — (I = 50mA, I = 50mA) MCA230/255| — — 1.0 | volts
— (g = 1mA,Ic = 2mA) MCA231| — — 1.0 | volts
- — (g = 5mA, Ic = 10mA) MCA231| — — | 1.0 | volts
— (Ig = 10mA, I = 50mA) MCA231| — — 1.2 | volts
Isolation Resistance (Input to Output Voltage = 500V ) 100 | — — | gigaohms
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) — — 2 | picofarads
Switching Speeds: :
- On-Time — (Vcg = 5V, Ry = 1009, Iz = 10mA) — 5 — | microseconds
Off-Time — (Pulse width < 300usec, f < 30HZ) — 100 — | microseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025
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TYPICAL CHARACTERISTICS
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MCA230, MCA231, MCA255
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SOLID STATE

@PTOELECTRONICS

Photon Coupled Isolator MCS2, MCS2400

SEATING

GaAs Infrared Emitting Diode & Light Activated SCR svvpoL| MILLIMETERS INCHES [
The General Electric MCS2 and MCS2400 consist of a gallium AT MIN. | MAX. | MIN. | MAX.
arsenide, infrared emitting diode coupled with a light activated T— - o Meare | “Rower | 1
i Ly 3 18 - 64 Z | 3e0 | 2,
silicon controlled rectifier'in a dual in-line package. L iror view L ¢ 06 B‘gosk o %g 3
% Covered under U.L. component recognition program, 4 o f | £l o | 1% | a0 | o
reference file E51868 ~ LAY 6 | 228 | 2800 00 ) 0,
. . ~{H| ]} J 203| 305| 008 | 012
2.54 - .100 -
absolute maximum ratings + [mod] Kopzs ] o0 s
INFRARED EMITTING DIODE "'} s 0 T I W A e IO Rl e
Power Dissipation *100 milliwatts | 2+ UfTe 6] _.l' A e B I B
Forward Current (Continous) 60 milliamps sod—  os |~p ey :
Forward Current (Peak) 1 ampere ) " 1. INSTALLED POSITION LEAD CENTERS.
(100usec 1% duty cycle) : 2. OVERALL INSTALLED DIMENSION.
Reverse Voltage 3 volts 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/°C above 25°C ambient. SEATING PLANE. 4. FOUR PLACES.
' TOTAL DEVICE
PHOTO-SCR Storage Temperature Range — 55°C to 150°C
Off-State and Reverse Voltage MCS2 200 volts Operating Temperature Range — 55°C to 100°C
MCS2400 400 volts Soldering Temperature (1/16” from-case, 10 seconds) 260°C
Peak Reverse Gate Voltage 6 volts Total Device Dissipation 450 milliwatts
Direct On-State Current 300 milliamps Linear Derating Factor (above 25°C) 6.0mW/°C
Surge (non-rep) On-State Current 10 amps Surge Isolation Voltage (Input to Output).
Peak Gate Current 10  milliamps 3550V 2550V rms)
Output Power Dissipation **400 milliwatts Steady-State Isolation Voltage (Input to Output).
**Derate 5.3mW/°C above 25°C ambient. 3 150V(peak) 2250V rms)
individual electrical characteristics (25°C) (unless otherwise specified)
INFRARED EMITTING DIODE TYP. | MAX. |JUNITS PHOTO-SCR MIN. |[MAX. |UNITS
Forward Voltage Vg 1.1 1.5 v Peak Off-State Voltage — Vp MCS2]200 | — \Y%
(g = 20mA) ‘ Rgk =10KQ, T, =100°C, ID =150pA) MCS2400 | 400 | — \Y
Peak Reverse Voltage — Vpy MCS2 ] 200 | — \%
(TAo=100°C, Iz =150pA) MCS2400 | 400 | — \Y
On-State Voltage — Vp ' — 1.3 v
(Iy=100mA)
Off-State Current — I MCS2| — 2 uA
Reverse Current “Ip — 10 kA (Vp=200V, Iz=0, Rgg =27K) .
(Vg = 3V) Off-State Current — I, MCS2400 | — 2 | wA
(Vp=400V, Ig=0, Rgx =27K) ,
Reverse Current — Ig MCS2| — 2 rA
(VR = 200V, IF = 0)
Reverse Current — I MCS2400 | — 2 pA
. (Vgr=400V, Ig=0)
Capaclanice MH 01 — | pF Holding Current — Iy 10 | 500 | pA
(V=0f= z) (Vex =50V, Rgg =27KQ)
coupled electrical characteristics (25°C)
; MIN. MAX. UNITS
Input Current to Trigger
Vakx = 100V, Rgx = 27KQ Ipr 5 14 milliamps
Isolation Resistance (Input to Output) Vio = 500Vpc Tio 100 - gigaohms
Turn-On Time — V¢ = S0V, Iz = 30mA, Rgx = 10KQ, Ry, = 200Q ton — 50 microseconds
Coupled dv/dt, Input to Output ) 500 - volts/microsec.
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) - 2 picofarads
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MCS2, MCS2400

TYPICAL CHARACTERISTICS
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SOLID STATE

@D o

@PTOELECTRONICS

Photon Coupled Isolator MCS21, MCS2401

GaAs Infrared Emitting Diode & Light Activated SCR SEATNG s MILLIMETERS INcHES |
The General Electric MCS21and MCS2401 consist.of a gallium a1 —a— MIN. | MAX. | MIN. | MAX.
arsenide, infrared emitting diode coupled with a light activated 7~~~ ANAL b ek | TRk |
- silicon-controlled rectifier in a dual in-line package. ' 3 18| ¢ - | a6 — | 340 | 2
[ {TOP VIEW)| S D 406 .508 .016 .020
9 Covered under U.L. component recognition program, GO 0 U - IR - Ee A el
reference file E51868 . X YAYAYS ¢ 228 280 o0 | o
. . l‘{HI* ~{F}— J 203 | 305| 008 | 012
absolute maximum ratings Tolood] | 5% e | ™)«
3 - : -
INFRARED EMITTING DIODE T T T V y 381 oms | |
Power Dissipation *100 milliwatts 10} T G g g?g 233 ';‘lg 135
Forward Current (Continous) 60 milliamps z‘} «l |-p : el J 20
Forward Current (Peak) 1 ampere l\1\‘0I‘I-NESS’IiAL|‘.ED POSITION LEAD CENTERS.
(100usec 1% duty cycle) g o 2. OVERALL INSTALLED DIMENSION.
Reverse Voltage 3 volts : 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/°C above 25°C ambient. SEATING PLANE. 4. FOUR PLACES.
TOTAL DEVICE
PHOTO-SCR Storage Temperature Range — 55°C t0.150°C
Off-State and Reverse Voltage MCS21 200 volts Operating Temperature Range — 55°C to 100°C
MCS2401 400 volts Soldering Temperature (1/16” from case, 10 seconds) 260°C
Peak Reverse Gate Voltage 6 volts Total Device Dissipation 450 milliwatts
Direct On-State Current 300 milliamps Linear Derating Factor (above 25°C) 6.0mW/°C
Surge (non-rep) On-State Current 10 amps Surge Isolation Voltage (Input to Output).
Peak Gate Current 10 milliamps 4000 V 3000 Vrms)
Output Power Dissipation **%400 milliwatts Steady-State Isolation Voltage (Input to Output).
**Derate 5.3mW/°C above 25°C ambient. 3500 V (peaiy 2500V mwms)
individual electrical characteristics (25°C) (unless otherwise specified) /
INFRARED EMITTING DIODE TYP. | MAX. |UNITS PHOTO-SCR - MIN. |[MAX. [UNITS
Forward Voltage Vg 1.1 1.5 v Peak Off-State Voltage — Vpy MCS21| 200 | — \Y
(g = 20mA) Rgk = 10KQ, T, =100°C, Ip=150pA) MCS2401| 400 | — \Y
Peak Reverse Voltage — V MCS21] 200 | — \'
(T, =100°C, I = 150pA) MCS2401{ 400 | — | V
On-State Voltage — Vp — |13 \%
(Ir=100mA)
Off-State Current — I, MCS21| — 2 A
Reverse Current Ig . - 10 BA (Vp=200V, Ig=0, Rgx =27K)
(Vg = 3V) Off-State Current — Iy, MCS2401| — | 2 rA
(Vp=400V, I =0, Rgx =27K)
Reverse Current — Iy MCS21] — 2 A
(Vg =200V, Iz=0)
Reverse Current — I MCS2401) — | 2 | pA
(Vg =400V, Iz=0)
Cal";’cfaé‘cg IMH 50 { — | PF . Holding Current — Iy 10 | 500 | xA
( = Z) . (Vpx =50V, RGK = 27K9) '
coupled electrical characteristics (25°C)
MIN. MAX. UNITS
Input Current to Trigger Vx50V, R =10KQ Ler 20 | milliamps
: Vak = 100V, Rgg = 27KQ - . 11 |milliamps
Isolation Resistance (Input to Output) Vie = 500Vpc Tio 100 - gigaohms
Turn-On Time — V¢ = 50V, Iz = 30mA, Rgx = 10KQ, Ry = 200Q ton 50 microseconds
Coupled dv/dt, Input to Output 500 - volts/microsec.
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) 2 picofarads
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SOLID STATE

Q‘ELECTRONI

Photon Coupled Isolator MCT2, MCTZE, MCT26

GaAs Infrared Emitting Diode & NPN Silicon Photo-Transistor

The General Electric MCT2, MCT2E and MCT26 are gallium SEATING

MILLIMETERS INCHES
arsenide, infrared emitting diodes coupled with a silicon photo- 4 Lr—K —a—] "V T max | min | max | VOTES
transistor in a dual in-line package. |"‘1 AN A A | 838 | 88 | 330 | 350
‘fCovered under U.L. component recognition program, ] T 3 Te 2 e REBF,,L,,‘ S 12

reference file E51868 T ¢ |mor V’E:‘“ I A Bl B B Il I
absolute maximum ratings: (25°C) - J—\N i IS 5 | W
INFRARED EMITTING DIODE R o il BRI S B ISR
1 R m..l M - 15. - 15
Power Dissipation *200 milliwatts T T , N Sl B IR N
Forward Current (Continuous) 60 milliamps -L— H , : 292 3‘_333 115 ?;Z
Forward Current (Peak) 3 ampere —— & VI o LS | 60|68 | 0] 2m
(Pulse Mdth lusec 300 P PS) v i N fI\l.olTr\lESS'l:'ALLED POSITION LEAD CENTERS.
Reverse Voltage 3 volts 2:::3‘ Es 2. OVERALL INSTALLED DIMENSION.
*Derate 2.6mW/°C above 25°C ambient. . 3 o——i— I 4 > g::'?FNnéE:LS::E VIENTS ARE MADE FROM THE
‘ 4 . L--d 4. FOUR PLACES.
PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation **200 milliwatts Storage Temperature -55 to 150°C
Vceo 30  volts - | Operating Temperature -55 to 100°C
Veso 70 volts Lead Soldering Time (at 260°C) 10 seconds
Veco 7 volts Surge Isolation Voltage (Input to Output).
Collector Current (Continuous) 100 milliamps MCT2 — MCT26 1500V iy 1060V gms)
**Derate 2.6mW/°C above 25°C ambient. o MCT2E 3500V (peary 2500V jums)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | TYP. | MAX. | UNITS PHOTO-TRANSISTOR ] MIN.| TYP.]MAX.| UNITS
Forward Voltage 1.1 1.5 |volts Breakdown Voltage — Vgrycgo | 30 | — | — |volts
(IF = IOmA) : ) (IC = 10mA, IF 0) A
: Breakdown Voltage —Vgrycpo | 70 | — | — |volts
(Ic =100uA,Ir =0) .
Reverse Current — 10 |microamps Breakdown Voltage — V(gryEco 71 — | — |volts
(Vr =3V) (I = 100uA, I = 0) |
, . Collector Dark Current — Icgo - 5 | 50 |nanoamps |
. (Vcg = 10V, If =0)
Capacitance 50 — |picofarads Capacitance — | 2 | — |picofarads
(V=0,=1MHz) , (Ve = 10V, f = IMHz)
coupled electrical characteristics (25°C)
‘ MIN. | TYP. | MAX. |UNITS
DC Current Transfer Ratio (I = 10mA, Vg = 10V) - MCT2 — MCT2E 20 — — | %
’ ' MCT26 6 — — | %
Saturation Voltage — Collector to Emitter
(Ig = 16mA, I = 2.0mA) ' MCT2 — MCT2E — 0.1 0.4 |volts
Saturation Voltage — Collector to Emltter (g = 60mA, Ic = 1.6mA) MCT26 — - 0.5 |volts
Isolation Resistance (Input to Output Voltage = 500V ) ' 100 — — | gigaohms
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) - 1 = 2 | picofarads
Switching Speeds: Rise/Fall Time (Vg = 10V, Icg = 2mA, R = 100Q) S — -5 — | microseconds
- Rise/Fall Time (VCB = 10V, Icg = 50pA, R = 100Q) - 3 — | microseconds
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TYPICAL CHARACTERISTICS

MCT2, MCT2E, MCT26

S -3

e

Tego-NORMALIZED OUTPUT CURRENT

ton nd fotf - NORMALIZED TURN ON AND TURN OFF TIMES

1¢=20mA
e
&
B e
X
NORMALIZED TO :
Veg oV
4 ce 2
I1g=10mA N
4 F
/ 1peSmA
‘ o8 \
o-:g '\
7 NORMALIZED TO:
IJ : Veg * 10V
7 Ig=10mA
Tp=25°C
Oles -i5 25 65 100
] ) 100 : Ta~AMBIENT TEMPERATURE - °C

Ig - INPUT CURRENT - ma

OUTPUT CURRENT VS INPUT CURRENT OUTPUT CURRENT VS TEMPERATURE

0
T
1000 P T
’,, . ———' [F:ﬂm
5 ]
- : o
§ 1
- /
;i_‘ ] ﬁ-A 1
0 0 ——— £25ms
3 / g /
' ]
4 )
£ * F
3 S []] ~ormauzeo To
e 3 ] Vg =10V
ES a : I =10mA
H F
2o ST
. ‘ o 1 | ) 00
- : © Vcg- COLLECTOR TO EMITTER VOLTAGE - VOLTS
ol OUTPUT CHARACTERISTICS
ooy 5 10 15 20
Vg - FORWARD VOLTAGE - VOLTS 100
INPUT CHARACTERISTICS
0
—
— T‘ R
\ I SS—_ /e 1Ka E
NN LY 4
\\\\ § 7
10
IS .
~J \\ v Ves*OV
— NORMALIZED TO ~J 8
|___ Ve 110VOLTS N T 41 -
loen +2ma - w R_*100a
CEO *2m. )
fon * Tott = Susec } —~ R_:100
[ R *1008
o 10 0 ) 100 U ; 0 100
Icgo- OUTPUT CURRENT - mA g~ INPUT CURRENT -mA

SWITCHING TIMES VS OUTPUT CURRENT OUTPUT CURRENT (Icgq) VS INPUT CURRENT

371




SOLID STATE

®PTOELECT

NI

Photbn Coupled Isolator MCT2 10

. MILLIMETERS INCHES NOTES
GaAs Infrared Emitting Diode & NPN Silicon Photo-Transistor SEATING , SVBOLIUIN. | mAx. | MIN. MAX. |
The General Electric MCT210 is a gallium arsenide, infrared emit- J LrK — A /; 8‘37862"58':.89 330 | 350
. . e e . . . . B . .300 REF. 1
ting diode coupled with a silicon photo-transistor in a dual in-line 7== “'.‘ 1n | c - | 864 | - | 340 | 2
. . J— D .406 .508 .016 .020
package. - ] _y 0T e oo sm | - 203
.01 A A
W Covered under U.L. component recognition program, 7w i A V'E:” i & | 22 | 2a0 | oee | S0
reference file E51868 AYAYAY/ A T B B B B
absolute maximum ratings: (25°C) \ ‘ N Bl I B
N .381 - .015 =
INFRARED EMITTING DIODE ho| 22 | Saa | s | 1o
Power Dissipation *200 milliwatts S 610 | 686 | 240 | 270
Forward Current (Continuous) 60 milliamps : NOTES:
Forward Carent (Peak) 3 e | | herssoresmon v coves
(Pulse width 1 usec 300 P Ps) 20— —o% 3. THESE MEASUREMENTS ARE MADE FROM THE
Reverse Voltage 3 volts so—4— M os SEATING PLANE.
*Derate 2.6mW/°C above 25°C ambient. & FOURPLACES
TOTAL DEVICE
PHOTO-TRANSISTOR Storage Temperature -55 to 150°C
. o
Power Dissipation *%200 illiwatt Operating Temperature -55 to 100°C
Veeo P 30 :;xltlswa * Lead Soldering Time (at 260°C) 10 seconds
Vcso 70 volts Surge Isolation Voltage (Input to Output).
VECO : 7 volts 2500V (peak) 1500V (RMS)
Collector Current (Continuous) 100 milliamps Steady-State Isolation Voltage (Input to Output).
k **Derate 2.6mW/°C above 25°C ambient. 2250V pear 1250V grus)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE TYP. | MAX. UNITS PHOTO-TRANSISTOR MIN.| TYP.|MAX.| UNITS
Forward Voltage 1.1 | 1.5 [volts Breakdown Voltage—V@grycgo | 30 | — | — |volts
(g = 40mA) (Ic =10mA, I =0)
Breakdown Voltage—V BR)CBO 70| — | — |volts
(IC = 100uA, IF S
Reverse Current - 10 | microamps Breakdown Voltage—V@gryeco | 6 | — | — |[volts
(V, =6V) (Ig = 100uA, If = S
v Collector Dark Current—Icgo - 5 | 50 |nanoamps
) (Vcg=10V,Ig =0)
Capacitance 50 | — |picofarads Capacitance — | 2 | — |picofarads
(V=0,f=1MHz) (Vcg = 10V, = 1MHz)
coupled electrical characteristics (25°C)
‘ MIN. TYP. MAX. | UNITS
DC Current Transfer Ratio (I = 3.2mA to 32mA, Vg = 0.4V) 50 - - %
(Ig = 10mA, Vg = 5V) 150 — — | %
Saturation Voltage — Collector to Emitter (Iz = 32mA, I = 16mA) — 0.1 0.4 |volts
Isolation Resistance (Input to Output Voltage = 500V ) 100 — — | gigaohms
Input to Output Capacitance (Input to Output Voltage = 0, f= 1MHz) - — 2 picofarads
Switching Speeds: Rise/Fall Time (Vg = 10V, Iog = 2mA, R = 100Q) — 5 — | microseconds]
Rise/Fall Time (Vg = 10V, Icg = 50pA, Ry = 100Q) — 300 — | nanoseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025

372



TYPICAL CHARACTERISTICS

MCT210
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OPTOELECTRONICS CROSS REFERENCE

The suggested replacements represent what we believe will meet the terms of its applicable published written
to be equivalents for the products listed. GE assumes no product warranties. The pertinent GE product
responsibility and does not guarantee that the specification sheets should be used as the key tool for
replacements are exact, but only the replacements actual replacements.

NEAREST ' : NEAREST
COMPETITIVE GENERAL ELECTRIC COMPETITIVE GENERAL ELECTRIC
TYPE NUMBER PART NUMBER TYPE NUMBER PART NUMBER
1N6264 1N6264 CLI-230 _ H22B1
1IN6265 IN6265 CLI-506 H11A3
1N6266 1N6266 CLI-506A H11A3
4N25 4N25 CLI-506B H11A3
4N25A 4N25A _ CLI-510 - 4N37
4N26 4N26 CLI-511 : 4N37
4N27 4N27 CLI-800 H21A1
4N28 4N28 CLI-810 : H21A1
4N29 4N29 CLI-811 H21A4
4N29A : 4N29A CLI-820 H21A2
4N30 4N30 CLI-821 H21AS
4N31 4N31 CLI-830 H21A3
4N32 4N32 CLI-831 H21A6
4N32A 4N32A CLI-835 H21A1
4N33 4N33 CLI-836 H21A4
4N35 , 4N35 CLI-840 H21B1
4N36 4N36 CLI-841 H21B4
4N37 4N37 - - CLI-850 H21B2
4N38 4N38 CLI-851 - H21B5
4N38A 4N38A CLI-860 ' H21B3
4N39 4N39 CLI-861 H21B6
4N40 ' 4N40 CLI-870 H21B1

BPWI13A L14C2 CLI-871 H21B4

BPW13B L14C2 CLT2010 ‘L14C2

BPW13C L14C2 “CLT2020 _ L14C1

BPW36 BPW36 CLT2130 L14G2

BPW37 BPW37 CLT2140 L14G2

BPW38 BPW38 . "CLT2150 L14G1

BPX-38-1 L14C1 CLT2160 - L14G3 .

CL-100 LEDS56 ‘ CNY171 CNY171

CLI-2 ‘ - H11AS : CNY1711 CNY1711

CLI-3 4N37 CNY171I1 CNY1711I

CLI-5 H11A3 CNY171IV CNY17IV

CLI-6 H11Al CNY28 - CNY28

CLI-7 H11A3 ‘ CNY29 : CNY29

CLI-8 H11A3 CNY30 CNY30

CLI-9 H11A3 ‘ CNY31 CNY31

CLI-10 ‘ H11B1 CNY32 CNY32

CLI-11 H11B1 CNY33 ' CNY33

CLI-12 H11B2 CNY34 CNY34
CLI-13 H11G3 CNY35 CNY35
CLI-14 H11G3 CNY36 CNY36
CLI-20 H11A2 : CNY47 CNY47
CLI-210 H22A1 CNY47A CNY47A
CLI-220 , ' H22B1 CNY48 CNY48
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COMPETITIVE
TYPE NUMBER

CNYS1
CNY75A
CNY75B
CNY75C
CQX14
CQX15
CQX16
CQX17
CQY80
F5D1
F5D2
F5D3
F5E1
F5E2
F5E3
F5F1
F5G1
FCDS810
FCD810A
FCD810B
FCD810C
FCD810D
FCD820
FCD820A
FCD820B
FCD820C
FCD820D
FCD825
FCD825A
FCD825B
FCD825C
FCD825D
FCD830
FCDS830A
FCD830B
FCD830C
FCD830D
FCD831
FCDS831A
FCD831B
FCD831C
FCD831D
FCD836
FCD836C
FCD850
FCD860
FCD865
FPES00
FPES10
FPES520
FPE530

NEAREST

GENERAL ELECTRIC

PART NUMBER

CNY51
GFH60111
GFH60111I
GFH6011V
CQXx14
CQX15
CQX16
CQX17
CQY80
F5D1
F5D2
F5D3
F5E1
FSE2
F5E3
F5F1
F5G1
H11A3
H11AS
H11A3
H11A520
H11AS520
H11A3
H11A2
H11A3
H11A520
H11A520
H11A1
H11A1
H11A1
H11AS550
H11A550
H11Al
H11A2
H11A3
H11AS520
H11A520
H11A3
H11A3
H11A3
H11A520
H11A520
H11A3
H11A520
4N29
H11B1
H11B1
LED56
LEDS56F
LED56
LEDS6F
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COMPETITIVE
TYPE NUMBER

GE3009
GE3010
GE3011
GE3012
GE3020
GE3021
GE3022
GE3023
GFH6001
GFH600II
GFH60011I
GFH6011
GFH60111
GFH60111I
GFH6011V
H11Al
H11A2
H11A3
H11A4
H11A5
H11A10
H11A520
H11A550
H11A5100
H11AAl
H11AA2
H11AA3
H11AA4
H11AGl
H11AG2
H11AG3
H11AV1
H11AV1A
H11AV?2
HI1AV2A
HI11AV3
H11AV3A

H11B1
H11B2
H11B3
H11B255
H11Cl1
H11C2
H11C3
H11C4
H11C5
H11C6
H11D1
H11D2
H11D3
H11D4
H11F1

NEAREST

GENERAL ELECTRIC
PART NUMBER

GE3009
GE3010
GE3011
GE3012
GE3020
GE3021
GE3022
GE3023
GFH600I
GFH600II
GFH60011I
GFH6011
GFH6011I
GFH60 11T
GFH6011IV
H11A1
H11A2
H11A3
H11A4
H11A5
H11A10
H11A520
H11A550
H11A5100
H11AAl
H11AA2
H11AA3
H11AA4
H11AGl1
H11AG2
H11AG3
HI1AV1
HI1AVIA
HI1AV2
HI1AV2A
HI1AV3
HI1AV3A

H11B1
H11B2
H11B3
H11B255
H11C1
H11C2
H11C3
H11C4
H11C5
H11C6
H11D1
H11D2
H11D3
H11D4
H11F1




COMPETITIVE

TYPE NUMBER

HI11F2
H11F3
H11G1
H11G2
H11G3
H11G45
H11G46
Hi1J1
H11J2
H11J3
H11J4
H11J5
H11L1
H11L2
H11L3
H13A1
H13A2
H13B1
H13B2
H15A1
H15A2
H15B1
H15B2
H17A1
H17B1
H20A1
H20A2
H20B1
H20B2
H21A1
H21A2
H21A3
H21A4
H21A5
H21A6
- H21B1
H21B2
H21B3
H21B4
H21B5
H21B6
H21L1
H21L2
H22A1
H22A2
H22A3
H22A4
H22A5
H22A6
H22B1
H22B2

NEAREST
GENERAL ELECTRIC
PART NUMBER

HIIF2
'H11F3
H11G1
H11G2
H11G3
H11G45
H11G46
H11J1
H11J2
H11J3
H11J4
H11J5
H11L1
H11L2

H11L3'
H21A1

H21A1
H21B1
H21B1
H24A2 .
H24A2
H24B2
H24B2
H23Al
H23B1
H22A1
H22A1
H22B1
H22B1
H21A1
H21A2
H21A3
H21A4
H21A5
H21A6
H21B1
H21B2
H21B3
H21B4
H21B5
H21B6
H21L1
H2112
H22A1
H22A2
H22A3
H22A4
H22A5
H22A6
H22B1
H22B2
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COMPETITIVE

TYPE NUMBER

H22B3
H22B4
H22B5
H22B6
H22LI
H2212
H23A1
H23A2
H23B1
H23L1
H24A1
H24A2
H24Bl1
H24B2
H74A1
H74C1
H74C2
IL1
IL5
IL12
IL15
IL16
IL74

- 1L201
10202
1L203
IL250
ILA30
ILAS5
ILCA2-30
ILCA2-55
L14C1
L14C2
L14F1
L14F2
L14G1
L14G2
L14G3
L14N1
L14N2
L14P1
L14P2
L14Q1
L14R1
LEDS55B
LED55BF
LED55C
LED55CF
LED56
LEDS6F
MCA11G1

NEAREST

GENERAL ELECTRIC _ -

PART NUMBER

H22B3
H22B4
H22B5
H22B6
H22L1
H22L2
H23Al
' H23A2
H23B1
H23L1
H24A1
H24A2
H24B1
H24B2
H74A1
H74C1
H74C2
H11A3
H11Al
H11AS
HI11A5
H11A5
H11A5
CNY171I
CNY171II
CNY17IV
HI1AA3
H11B3
H11B255
H11B3
H11B255
L14C1
L14C2
L14F1
L14F2
L14G1
L14G2
L14G3
L14N1
L14N2
L14P1
L14P2
L14Q1
L14R1
LED55B
LED55BF
LED55C
LED55CF
LED56
LED56F
H11Gl
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NEAREST NEAREST
COMPETITIVE GENERAL ELECTRIC COMPETITIVE GENERAL ELECTRIC
TYPE NUMBER - PART NUMBER TYPE NUMBER - PART NUMBER

MCA11G2 H11G2 " MOC3021 GE3021
MCAS H21B1 MOC3022 GE3022
MCAS81 H21B2 MOC3023 GE3023
MCA230 MCA230 MOC5003 - H11L2
MCA231 MCA231 MOC5004 H11L2
MCA255 MCA255 MOC5005 H11L2
MCP3009 GE3009 MOC5006 H11L2
MCP3010 GE3010 MOC5007 HI11L1
MCP3011 GE3011 MOC5008 HI1L3
MCP3020 GE3020 MOC5009 H11L2
MCP3021 GE3021 MOC7811 H21Al
MCP3022 GE3022 MOC7812 H21A2
MCS2 MCS2 MOC7813 H21A3
MCS21 MCS21 MOC7821 H22A1

MOC7822 H22A2
MCS2400 MCS2400

MOC7823 H22A3
MCS2401 MCS2401 MOC8020 HI11G2
MCT2 MCT2 MOC8021 H11G2
MCT2E MCT2E MOC8030 H11G2
MCT8 H21A1 MOC8050 H11G2
MCT26 _ MCT26 MOC8100 H11AG3
MCTS81 H21A2 MRD?300 L14G1
MCT210 MCT210 MRD?310 L14G2
MCT271 CNY171 MRD3050 L14G2
MCT272 CNY171I MRD?3051 L14G2
MCT273 CNY 1711 MRD3052 L14G2
MCT274 CNY17IV MRD3053 L14G2
MCT275 CNY 17111 MRD3054 L14G2
MCT277 H11Al MRD3055 L14G2
MFOD202F GFODI1A1 MRD3056 L14G1
MFOD302F GFODI1B1 MRD?360 L14F1
MFOE102F GFOE1Al MRD370 L14F2
MLED71 F5F1 MRD701 L14Q1
MLED930 LED56 MRD711 L14R1
MOC1000 4N26 MT1 L14C1
MOC1001 4N25 MT2 L14G1
MOC1002 4N27 OP130 LEDS56
MOC1003 4N28 OP130W LEDS56F
MOC1005 H11A520 OP131 LED55B
MOC1006 H11A520 OP131W LED55BF
MOC119 H11B2 OP132 LED55C
MOC1200 4N30 OP132W LED55CF
MOC3000 H11C6 OP133 LED55C
MOC3001 H11C5 OP133W LED55CF
MOC3002 H11C3 OP135 LED55B
MOC3003 H11C2 OP136 LED55B
MOC3007 H11C3 OP136W LED55BF
MOQC3009 GE3009 OP137 LED55C
MOC3010 GE3010 OP137W LED55CF
MOC3011 - GE3011 OP140 F5F1
MOC3012 GE3012 OP140SL F5F1
MOC3020 GE3020 OP140SLD F5F1




. NEAREST NEAREST
COMPETITIVE o GENERAL ELECTRIC COMPETITIVE GENERAL ELECTRIC
TYPE NUMBER PART NUMBER TYPE NUMBER PART NUMBER
- OP230 ’ F5D2 ‘ OPB815 H21A2
OP230W FSE2 OPB816 H21A1
0oP231 : F5D2 ' OPB817 H21A2
811335“1 E?ED%, ' OPI2100 MCT210
- OP232W FSE3 OFI 13t H11a4
OF233 FsDI | OPI2152 H11A2
OP233W F5E1 : : ,
OP240 F5G1 : OPI2153 H11A1
OP240SLA F5G1 OPI2154 ‘H11AG3
OP240SLB F5G1 OPI2155 HI11AG3
OP240SLC F5G1 - OPI2250 H11A3
OP550 L14Q1 OPI2251 H11A3
.OP550SLA L14Ql OPI2252 H11A3
OP550SLB L14Q1 ) OPI2253 H11A1
OP550SLC L14Q1 OPI2254 H11AG3
OP550SLD L14Q1 OPI2255 H11AG3
OP560 L14R1 OPI2500 HI11AA2
OP800 L14G2 OPI3009 GE3009 -
OPS00W L14C2 OPI3010 GE3010
OP801 ' L14G2 OPI301 1 GE3011
OPSO1W L14C1 OPI3012 - GE3012
OP802 L14C1 OPI3020 ; GE3020
OPRO2W L14G1 OPI3021 GE3021
0P803 L14G3 OPI3022 GE3022
OP804 "L14P1 OPI3023 GE3023
OP805 L14P1 OPI3150 H11B2
OP811 L14G2 . OPI3151 H11B2
OP811W L14C1 OPI3152 H11B3
OPS812 L14G1 OPI3153 H11B1
OP813 L14G3 OPI3250 H11B1
OP814 L14G3 OPI3251 H11BI
OP830 L14F1 OPI3252 H11BI1
OP841 L14G2 - OPI3253 H11B1
OP841 L14C2 ' OP14201 H11C1
OP842 L14G1 OPI14202 H11C3
OP842W L14N1 'OPI4401 H11C4
OP843 L14G3 ; OPI14402 H11C6
OP843W - L14N1 OPI5000 . H11A520
8l§§jiw Iﬂi 3%11 OPI5010 H11A520
om I orte b
OP845W L14N1 ~ OPI7003 H24A2
OPB120 H21A1 OPI7010 H24A1
OPB242 H21A1 OPI17320 H24B2
OPB243 H21B1 ‘ OPI7340 H24B2
OPB800 H21A1 OPS690 H23A2
OPB800S H21A1 OPS691 H23A2
OPB8003 H21Bl OPS692 - H23Al
OPB804 H22A1 - OPS6os3 H23A1
OPB806 H21A1 SCS11C1 H11C1
OPB813 H21A1 SCS11C3 H11C3
OPB814 - H21A2 SCs1ic4 H11C4
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COMPETITIVE
TYPE NUMBER

SCS11C6
SD3443-1
SD5410-1
SD5410-2
SD5410-3
SD5440-1
SD5440-2
SD5440-3
SD5440-4
SD5440-5
SD5443-1
SD5443-2
SD5443-3
SE3450-1
SE3450-2
SE3450-3
SE3451-1
SE3451-2
SE3451-3
SE3453-1
SE3453-2
SE3453-3
SE3453-4
SE3455-1
SE3455-2
SE5450-1
SE5450-2
'SE5451-1
SE5451-2
SE5451-3
SE5453-1
SE5453-2
SE5453-3
SE5453-4
SE5455-1
SE5455-2
SE5455-3
SE5455-4
SFH600-1
SFH600-2
SFH600-3
SFH601-1
SFH601-2
SFH601-3
SFH601-4
SG1009
SG1009A
SPX2
SPX2E
SPX4
SPX5
SPX6

NEAREST

GENERAL ELECTRIC

PART NUMBER

H11C6
L14C1
L14F1
L14F1
L14F1
L14G2
L14G2
L14G2
L14G1
L14G1
L14G2
L14G3
L14G3
LEDS56F
LED56F
LED56F
LED56F
LED55BF
LED55CF
LED56F
LED56F
LED55BF
LED55CF
LED55BF
LED55CF
LED56
LED56
LEDS6
LED55B
LED55B
LED56
LED55B
LED55B
LED55B
LED55B
LED55C
LED55C
LED55C
GFH6001
GFH6001I
GFH60011I
GFH6011
GFH6011I
GFH6011II
GFH6011V
LED55B
LED55C
H11A550
H11A550
H11A550
H11A550
H11A5100
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COMPETITIVE

TYPE NUMBER

SPX26
SPX28
SPX33
SPX35
SPX36
SPX37
SPX53
SPX103
SPX1872-1
SPX1872-2
SPX1872-3
SPX1872-4
SPX1873-1
SPX1873-2
SPX1873-3
SPX1873-4
SPX1876-1
SPX1876-2
SPX1876-3
SPX2762-4
SPX7271
SPX7272
SPX7273
SPX7910
SPX7911
TIL31A
TIL31B
TIL33A
TIL33B
TIL34A
TIL34B
TILA40
TIL81
TIL99
TIL111
TIL112
TIL113
TIL114
TIL115
TIL116
TIL117
TIL118
"TIL119
TIL124
TIL125
TIL126
TIL138
TIL143
TIL144
TIL145
TIL146
TIL147

NEAREST

GENERAL ELECTRIC
PART NUMBER

H11A520
H11A520
H11A520
H11A5100
H11A5100
H11A5100 -
H11A550
4N35
H22A1
H22A1
H22B1
H22B1
H21A1
H21A1
H21B1
H21B1
H21A1
H21A1
H21B1
H22A2
CNY171
CNY171I
CNY 1711
HI11L1
HI11L3
LED55B
LED55B
LED55BF
LED55BF
LED56
LED56
F5F1
L14G1
L14C2
H11A4
H11A5
H11B2
H11A3
H11A3
H11A3
H11Al
H11A5
H11B2
H11A520
H11A520
H11A520
H21A1
H21Al1
H21A1
H21B1
H21B1
H22A3




COMPETITIVE
TYPE NUMBER

TIL148
'TIL153
TIL154
TIL155
TIL156
TIL157
TILA11
TILA12

TIL903-1
TIL903-2

 NEAREST
GENERAL ELECTRIC
PART NUMBER

H22A1
H11A520
H11A520
H11A550
HI11G2
H11G2
L14Q1
L14R1
F5D2
F5D2
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COMPETITIVE

TYPE NUMBER

TIL904-1
TIL904-2
XC88FA
XC88FB

XC88FC
XC88FD
XC88PA
XC88PB

XC88PC

XC88PD

NEAREST
GENERAL ELECTRIC
PART NUMBER

F5E2
F5E2
F5E2
F5E2
F5E3
F5E1
F5D2
F5D2
F5D3
F5D1



Absorption Coefficient, Light in Silicon - 15
Accelerated Testing 77,78
Acceleration Factors 77, 86, 88, 90, 157
AC Motor 111, 114
AC Relays 131, 139
AC Switch 55, 59, 61
AGC 120
Alignment 71,121
Ambient Light 35, 37, 98, 106,109, 112
Amplifier 51, 59, 63, 74, 115, 118, 120
Analog 58, 116, 129
Analog Information 116-121
Anode Supply Triggering 141
Answering Equipment 118
Antiparallel 47, 135, 139, 1563
Antireflective Coating 76
Aperture 36, 37,97
AQL 81
Area, Light Sensitive 30.37
Attenuation 33, 69-73, 120
Avalanche Photodiode 16, 74
Backlighting 37
Bandgap Energy 13-16
Base Resistor 20, 54,55
Battery Operation 107,108, 115, 148, 151
Battery Saver 148
Bias 13-21, 49, 52, 53, 55, 57-61, 64, 66, 75, 83-95,

98, 102
Bilateral Analog FET 51, 58, 102
Breakdown Protection 46, 61-63
Brightness.Control 109,.110
Buffer 66, 122-124, 129 132
Burn In 94
Cabling 68
Capacntance15 17, 26, 43 49, 52, 56-61, 64, 98, 100
Capacitor Discharge 49, 56, 58
Cascode Bias 38, 112
Channeling 47,79
Chatter 133, 139
Checklist, Source/Detector 33
Click Suppression 124
CMOS 66,123, 132
Coefficient of Expansion 76, 81
Coil 131, 148, 151
Communication Lines 43, 128
Communications 116, 124
Commutation 58, 61, 62. 129
Competitive 44, 46, 52, 81 87 90-95
Compression Amplifier 59, 120
Construction '22-26, 44, 62
Contacts 102, 133, 134
Conversion Efficiency 30
Cost 16, 23, 37, 38, 61, 71, 72, 75, 90, 93
Coupled dv/dt 56
Coupled Thermal Resistance 79
Coupling Efficiency 43
Critical Angle 69
CTR 25, 51, 53, 79, 81, 82, 101
Current Gain 33
Current Transfer Ratio 25
Curve Tracer 101
Dark Current 18
Darlington 20, 79, 162
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IIRCIEX

DC Linear Coupler

72

DC Motor 113, 148
DC Relay 146, 147
Defect Level 75
Degradation 83-87, 91-94
Degradation Slope 84,86
Design Life 87,89
Detectors 22, 36, 59, 61, 63, 69, 73, 74
Detectors, Light 15-22,61-64
Dial Tap 124
Dielectric 25-27, 44-47
Dielectric Breakdown 46
Dielectric Stress 47
Diesel 151
Diffraction 37
Digital Information 121
Digital Line Receiver 128
Diode Laser 14
DIP 25, 26, 43, 44, 80, 81
Display lllumination 110
Drop Detector 112
Dual In-Line Package 25, 26, 43, 44
dv/dt 57, 61, 62, 102, 138, 150
Dynamic Response 52, 57, 136, 138

E
Effective Irradiance 29, 31
Effectiveness 29,33
Efficiency of IRED 32, 54
Electromechanical Relay 131
Electrostatic Shielding 43, 100
Emergency Light 108
EMI/RE! Immunity 67, 131, 136, 153
Emitters 22,29,72,77, 82
Epoxy Pellet Mount 92,93
Expanded Base 22
Eye Hazard 104

F 4
Fail Safe 103, 1%3
Failure Age
Failure Mode 46, 90-94
Failure Rate 75-81, 88-93
Fiber Bundles 72
Fiber End Polish 72
Fiber Optics 23, 33, 67-74, 116, 119 136, 149
Fiber Optic Connectors
Fiber Optic Sensing 41, 42
Filters 99
Fixture 97
Flame Monitor - 109
Flasher 108
Fluorescent Lamp 31
Forward Voltage 47
fl# ‘ 33
Frequency of LED Emission 13, 14
F5E 71,73

G
GaAlAs 14, 29, 32,47, 50, 71
GaAs, GaAs (Si) 13, 16, 29, 31, 50, 72, 83, 86, 104
Gain — Photodarlington 19, 32, 33
Gain — Phototransistor 18, 32, 33
Gallium Arsenide 13, 104
Gate Bias 57
GE-MOV@ i 46, 62

GFOD, E 23, 56, 72, 74,78
Glass Dielectric 25, 28,43, 44, 79
Glow Plug 151
Graded Index Core 68
Grey Code ‘ 38




H11A10

- H11AA
H11AG
H11AV
H11BX522

H11C
H11G

H11L

H74A

H74C

Half Duplex Link
Headlight Dimmer

Heater
Hermetic Package

High Frequency
High Voltage Switching

High Voltage Trigger Values
HTRB

Humidity Life

Hunting

Hysteresis

IC Logic Bias
Indicator Lamp

Input Capacitance
Input Characteristics
Input Current

Integral Cycle Contact
Integrated Circuits
Interconnect
Interrupter

Inversion Layer

Inverter
IRED

Irradiance
Isolation
Isolation Capacitance
Isolation Resistance
Isolation Voltage
— Specification
— Steady-State
— Surge
— Very High
Isolator

Junction
Junction Temperature

Key System

L14C
L14G
Lamps
LASCR
Laser

Latching Relay
Lead Bond Wire
Leakage Current
LED

LED Wavelength

149,
13, 14, 31-35, 38, 42, 44, 47-49, 51, 53 55
58,61, 66, 72, 76-78, 82-88, 92-97, 120, 123

42,127, 128

47, 125, 127, 133
48, 53

28, 43, 100

1256

56, 101, 134-146
55

48, 63, 102, 122, 126, 128, 151

122,123
56, 122
73,119

105

153

24

16-18, 52, 93
116

141-144, 147

143
47,79, 91, 93, 95

76-78, 81, 88, 89, 91, 92

113
63, 133

18, 37, 53, 54, 98
82-87

82-87

56, 101

56

66

128

49

47-49

53, 54, 58

136, 137

61, 63, 66, 74, 120, 122
124

24,42,70,78, 111
77
152

25, 26, 32, 24, 69 97
26, 4347, 1198120

43
25-29, 43-47

25-27,128

13-19
56, 58, 75, 88-90

124

30, 105

- b55,108-111, 115, 120

29-31, 34, 98, 106
23,29
13, 14, 20, 72, 117

139, 146, 147

17, 22, 46, 77, 92-94
1934 65, 59, 76, 93
13. 14, 72

13, 14

Lens

Lenses

Light

Light Detector
Light Output

Linear Coupler
Linearity

Line Current Detector
Line Status

Liquid Epitaxial

Load Resistor
Logic Circuits
Low Light Level
LSl

LTPD

Machine Tool
Masking
Measurement
Mechanical
Miller Effect

Model
Modulation
Moire Fringé
Monochromator
Motor Controls

MSI
Multiplex Switch

N.C. Contacts
Neon Lamp
Night Light
NMOS

N.O. Contacts

Noise

Normalized Response
NRZ Data Rate
Numerical Aperture

Object Detector
Offset Voltage
Operating Life
Operational Amplifier
Optical Cavity

Optical Measurements
Optocoupler
Optoisolator

Output Characteristics
Output Current

Packaging

Paper Discriminator
Paper Tape Reader

Peak Spectral Response
Phase Control

Phone

Photocell
Photocurrent
Photodarlington
Photodiode
Photographic Flash

PhotoSCR
Photosensitivity
Phototransistor
PIN Diode
PMOS

PNP Action
PO

382

ndla

22,23, 72,78, 108
31 3537

13, 15, 29, 31, 105-110
15-21. 30, 105-110

13, 14, 31, 34

120, 121

58, 59, 120, 121
125-127

126

13, 49, 72, 82, 117

52, 55, 59, 60, 94, 98, 1562
66, 122, 124, 131, 138, 140
17,105, 112

122, 123

75

43

36

45, 46, 97-102

77, 83,91-93

51, 60

83-90, 151

72,117, 120, 150

39

98

111, 13- 115 137, 148, 149

122, 123
129

134, 137, 139, 147
13,31, 108

106-108.

66-124

133-136, 138, 139, 147

34, 37, 120, 128, 136
52-55, 57, 59

65, 122

69

112-115
56, 58, 60, 129
76-80, 88, 91-95
60, 120

16 .
30, 73, 97-99, 119
25-27, 43-66
25:27, 43-66
15, 21, 87, 49-66
30, 53, 54, 59, 73

P
22-26, 43, 44, 76, 77, 93

109, 110, 114
124

15, 97, 98

17

19, 63-56, 77, 80
15, 16, 29, 30. 34
105

20, 21, 56-58, 152
17,34

16-18, 51-563, 77
74

66, 124

51, 152

32, 83-85, 117



Point Source 36, 98
Positioning 38-42, 97, 98
Power Dissipation 32,55, 79, 88,92, 117
PRM 117, 121, 153
Programmable Unijunction 58, 106, 110, 114-117
120, 149

Proportional Control 149-153
Pulsating DC 34, 146
Pulse Width Modulation 149
Pulsed Mode 30, 32, 34, 87, 149

Pulsed Operation 68, 86, 87, 116, 149

Q
Quality 75

R
Radiant Intensity 97
Reflections 25,37, 111
Reflector 23-26, 35, 42
Relay 131-148
Reliability 46, 60-62, 75-95, 103, 131
Reliability Enhancement 90
Reliability Prediction 76, 88, 89
Resolution 24, 36, 39
Response Time 15, 38, 49, 52, 64
Rework Rate 77
RFI 64,67, 111, 131, 136, 153
Rak 56, 57
Ring Detector 124, 125
Ring Extender 125
Rise Time 49, 65, 101, 129
Rotary Encoder ‘ 38

S
Safety 103
Salt Atmosphere 78
Saturation Characteristics 56, 60
Scanning 41
Schmitt Trigger 48,63, 111, 131
SCR 20, 51, 56, 80, 91, 133-135
. 138, 141-145, 149, 152
Self Heating 59, 81, 104
Sensitivity 15-21, 33, 34, 37, 56
Signal to Noise Ratio 37,116
Silicon 15, 30,74
Slope 84-86
Snubber 43, 57, 61, 135, 138
Solid State Relay ; 131-147
Sources, Light 13, 29, 31
Spacial Distribution of Sources 29-37
Specification Selector 8-12

Spectral Effects
Speed

29, 31, 34, 70, 98
17, 34, 38, 60, 63, 72, 117

Steady-state Voltage 29-31
Step Index Core . 68
Storage Life 76-81, 90, 92, 93, 95
Stored Charge 65, 117
Stress 76, 79, 83, 88-90
Sun 108
Surge Currents 107, 135, 137
Surge Voltage 45-47
Switching Speed 52, 101

— Bilateral Analog FET 60

383

— IRED

— Photodarlington
— Phototransistor
— Schmitt Trigger

Symmetrical Transistor
Synchronous Rectification

T

t

Tachometer
Telecommunications
Temperature Acceleration
Temperature Coefficient

Temperature Controller
Temperature Cycle
Thermal Fatigue
Thermal Resistance
Thermopile

Three-phase Circuits
Threshold Operation
Time Delay

Toxic Hazard
Transceiver

Transfer Characteristics
Transimpedance
Translucence
Transmission
Transmissivity

Transmitter
Triac

Triac Driver
Triac Selector
Triggering

TTL

Tungsten Lamp
Turn-off Time
Turn-on Time

Two Transistor Model

76-79,

UCL
UL
Unijunction Transistor

Vee
vBE
Virtual Initial

Voltage Capability
Voltage Gain

Voltage Waveform
VOX

Waveform
Welding

Xenon Flash

Zener Diode
Zero Voltage Switching

lipclex

49,117
56
17,53
65

21, 51
38, 68

83, 86, 91, 101
111, 114

124

38, 84-86

37, 52, 54, 57, 63
153

81, 86, 88, 89, 91, 94
76

58, 79

98

130, 144

48, 66, 125-128, 130
48, 107, 124-126
104

34,119

47-66. 101

120

112

70-116

33, 68

116-120

61, 107, 110, 114, 126, 135-139

21,61, 102, 138, 140
107, 137

56, 62, 101, 133, 138, 141

66, 122-124, 131
13. 29-31, 106, 137
57. 60, 65, 101

60, 65, 101

22

77-81
103
38,51, 68

18, 55, 106
26, 108

84

44

17, 51, 120
64, 101
120

44, 64, 101
149

31, 38, 105

143-144
57, 58, 130-137, 153



NOTES
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NOTES
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| DOMESTIC |

ALABAMA IOWA NORTH CAROLINA
CSR Electronics, Huntsville J.R. Sales, Cedar Rapids CSR Electronics, Raleigh
(205) 533-2444 (319) 393-2232 (919) 878-9200
ARIZONA KANSAS OHIO
Shefler-Kahn, Phoenix KEBCO, Kansas City Giesting & Assoc., Cincinnati
(602) 257-9015 (913) 541-8431 - (513) 521-8800
Giesting & Assoc., Dayton
CALIFORNIA MARYLAND (513) 293-4044
Addem, San Diego Robert Electronic Sales Giesting & Assoc., Mentor
(619) 729-9216 (301) 995-1900 (216) 942-3407
Interstate Marketing, Woodland Hills
(213) 883-7606 MASSACHUSETTS OKLAHOMA
Elrepco, Los Altos ' Advanced Technology Sales, Burlington Phi
(415) 962-0660 ) (617) 272-0100 (Bé)1n85;a;ggfl3h203Véer Sales, Tulsa
COLORADO MICHIGAN OREGON
Thorson Rocky Mountain, Englewood - Gijesting & Assoc., Novi .
(303) 779-0666 ' (313) 348-3811 '(5%5)1%(2608';%56 Beaverton
Giesting & Assoc., Col
CONNECTICUT  (616) asgaz00 oo PENNSYLVANIA
Advanced Component Sales, Meriden . :
(203) 238-6891 Gjesting & Assoc., Pittsburgh
MINNESOTA (412) 963-0727
DISTRICT OF COLUMBIA PSI, Minneapolis TEXAS
Robert Electronic Sales (612) 944-8545 . .
N Bonser-Philhower Sales, Richardson
(301) 982-1177
MISSOURI (214) 234-8438
FLORIDA KEBCO, St. Louis Bonser-Philhower Sales, Austin
EIR, Fern Park (314) 576-4111 (8512) 4’5)?]-.?:69 . i
(305 830-9600 onser-Philhower Sales, Houston
EIR, N. Lauderdale NEW JERSEY (713) 495-3115 |
(305) 975-8712 COMTEK, Mt. Laurel
(609) 235-8505 UTAH
GEORGIA Thorson Rocky Mountain, West Valley City
CSR Electronics, Atlanta NEW MEXICO ~ (801)973-7969
(404) 396-3720 Shefler-Kahn, Albuquerque
INOIS (505) 296-0749 WASHINGTON
ILL . NEW YORK LD Electronics, Snohomish
D. Dolin Sales, Chicago . (206) 568-0511
(312) 286-6200 Ossmann Component Sales, Rochester | o Electronics, Spokane
(716) 424-4460 (509) 922-4883
INDIANA 0 i
ssmann Component Sales, Syracuse
Giesting & Assoc., Fort Wayne ‘ (315) 455-6611 WISCONSIN
(219) 468-1912 : . . .
L . . S-J Assoc., Jamaica D. Dolin Sales, Milwaukee
Giesting & Assoc., Indianapolis ’ ales,
(313) 263-0005 (212) 291-3232 (414) 482-1111
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INTERNATIONAL

ARGENTINA

General Electric Argentina S.A.
Santo Domingo 3220

Buenos Aires, Argentina

Tel: (541) 28 1472

AUSTRALIA

Australian General Electric

Cnr. Lane Cove & Epping Rds.
North Ryde, P.O. Box 174
Willoughby NSW 2068, Australia
Tel: 02888 8111

BELGIUM

General Electric Company
(USA)

Chaussee de la Hulpe 150

B-1170 Brussels

Tel: 660-20-10

BRAZIL

Applicacoes Electronicas .A.
Artimar Ltd.

Caixa Postal 5881

Sao Paulo

Tel: 231-0277

CANADA

Gidden-Morton Assoc., Inc.
7528 Bath Road

Mississauga, Ontario L4T 1L2
Tel:(416) 671-8111

CHILE

Electromat S.A. Fabrica
De Materiales Electricos
Casilla 2103

Santiago, Chile

(562) 53031

EGYPT

General Electric Int’l Opers.
1085 Corniche El Nil
Garden City

Cairo, Eaypt

UNITED KINGDOM

General Electric-Intersil

Balgrave House

Basing View

Basingstoke, Hampshire RG21 2YS
Tel: 256-57361

FRANCE

General Electric Company
6/8 Rue Du 4 Septembre
92130 Issy-Les-Moulineaux
Tel: 554-97-36

GERMANY

General Electric Germany

Postfach 2963

Praunheimer Landstrasse 50

6000 Frankfurt/Main,
Germany

Tel: 760-7333

GREECE

General Electric Trading Co.
P.O. Box 11549

Jumeirah

Dubai, U.AE.

Tel: 237816

HONG KONG

General Electric Technical
Services Company, Inc., U.S.A.

3410 Connaught Centre

Hong Kong

Tel: 5-210-371

INDIA

IGE (India) Ltd.

Nirmal, 17th Floor

Nariman Point, Bombay 400 021
Tel: 233075

IGE (India) Ltd.

Archana Office Complex
Greater Kailashi 1

New Delhi 11048

Tel: 645230

INDONESIA

General Electric Company
18th Floor, Wisma, Kosgoro
JLMH

Thamrin No. 53

Jakarta, Indonesia

Tel: 321669

ITALY

CGE-General Electric

Electronic Components Operation
Via Carducci 17

20123 Milano Italy

Tel: 2/807186

JAPAN

General Electric Japan Ltd.
Kowa No. 35 Bldg., 4th Floor
1-14-14 Akasaka, Minato-Ku
Tokyo 107, Japan

Tel: 03-588-5171

KOREA

General Electric (USA)
Korea Co.

10th FI, Hanmi Bldg.

1 Kongpyung-Dong,

Chongro-Ku

Seoul, Korea 110

CPOBox 871

Tel: 725-8651/6

MALAYSIA

General Electric Technical
Services Company, Inc.

Room 223, Kompleks
Antarabangsa

Jalan Sultan, Ismail

Kuala Lumpur, Malaysia

Tel: 03-482791
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MEXICO

Proveedora Electronica S.A.

Apdo. Postal 21-139
Mexico 21, D.F.
Tel: 5-54-8300

Raytel S.A.

Sullivan No. 47 Y 49
Mexico 4, D.F.

Tel: 5-46-0663

PHILIPPINES

General Electric
Philippines, Inc.

2291 Pasong Tamo Ext.

Makati Metro Manila

Philippines

Tel: 89-10-01

SINGAPORE

General Electric (USA)
Asia Co.

Suites 1303-1311 Tong Eng
Building

101 Cecil Street

Singapore 0106

Tel: 2216155

SPAIN
GETSCO Division
Internacional
Juan Bravo No. 3C

Madrid 6
Tel: 276-7062

TAIWAN

General Electric Technical
Services Company, Inc.

7th Floor

201, Tun-Hua North Road

Formosa Plastics Bldg.

Taipei, Taiwan

Tel: 713-1065

VENEZUELA
General Electric De
Venezuela S A.
Sabana Grande

Caracas
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