






























































































































































































































































































































































































































































































































































































































































































































Optoelectronic Specification. ______________________ _ 

PhOton Coupled Interrupter Module CNY28 

The OE Solid State CNY28 is a gallium arsenide infrared emitting 
diode coupled with a silicon phototransistor in a plastic housing. The 
.gap in the housing provides a means of interrupting the signal with 

1 • 

r- l{--- 1 

tape; cards, shaft encoders, or other opaque material, switching the _ M"UM"''' ''''''' 
output transistor from an "ON" into an "OFF'; state. CTIi;F-1 " I ';:. . ,j; I 

, (t) ;"""":"""-+""'-" '" II ,lit 

FEATURES: ,\\11II1II/:17 i: · .. ': ... 
, DI a.o II ,II' ,I" '1IIfIIVQ''''MlLLIMlTIIII, 

• Low cost, plastic module :; ;: ::l ::: .,_ 
• Non-contact switching i.._ :: ... :r,: ,,," , 
• Fast switching speeds t' .::: :::: :::: ., ir!m • 
• Solid state reliability ", '1 ;. :, .:: I , :::: II,DOD_', 

---L T I.' .... I ,1061l0III. I 

• I/O compatible with Integrated circuits ..... , - ...... 

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

Storage and Operating Temperature .55· to 8S·C. Lead Soldering Time (at 260·C) 10 seconds. 

INFRARED EMITTING DIODE 

Power Dillipation 
Forward Current (Continuoul) 
Forward Current 

(peak, 100/JS, 1 % duty cycle) 
Reverse Voltage 

0100 
60 
1 

mWiwatti 
mWiampI 
amp 

volts 

PHOTO-TRANSISTOR 

Power Disalpation 
Collector Current (Continuous) 
VCEO 
VECO 

0"150 
100 

30 
5 

ODerate 1.67mWfC above 25·C ambient ""Derate 2.5mW/oC above 25·C ambient 

individual electrical characteristics (25°C) 

INFRARED EMITTING DIODE TVP. MAX. UNITS PHOTO· TRANSISTOR MIN. MAX. 

Forward Volt ... 1.2 1.7 voltl Breakdown Volt ... 30 -
(IF a 10 mAl V(BR)CEO (IC -10 mAl 

Reverse Curr.nt - 10 lAmps Breakdciwn Voltq. 5 -
(VR·2V) V(BR)ECO (IE -100j./A) 

Capacitance 150 - pf Collector Dark Curr.nt - 100 
(V-O, f-1 Mhz) ICliO (VCE -10V, Ip - 0, H-O) 

coupled electrical characteristics (25°C) 
MIN. TVP. MAX. 

Output Current (IF - 20mA, VCE - 10V) 200 400 -Saturation Voltas. (IF - 20mA, IC - 25j./A) - 0.2 0.4 
Switchinll Speeds (VeE· 5V, Ip= 30mA, RL· 2.50) 

On Time (td +tr) - S -
OffTtI1l' (t. + tf) - 5 -

mWiwattl 
mWiarnpl 
volta 
voltl 

UNITS 

volu 

volta 

nA 

UNITS 

j./amps 
volll 

j./lec 
j./sec 
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CNY28 __________________________________ __ 
Optoelectronic Specifications 

TYPICAL CHARACTERISTICS 
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Optoelectronic Specifications ________________________ _ 

Photon Coupled Interrupter Module CNY29 

The GE Solid State CNY29 is a gallium arsenide infrared emitting 
diode coupled with a silicon photo-<iarlington 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 transistor from an "ON" into an "OFF" state. 

FEATURES: 

• Low cost, plastic module 
• Non-contact switching 
• Solid-state reliability 
• I/O compatible with integrated circuits 

'y ~4 r- ,. r--- , 
I I I I 
I 1,"",\1 I 

: 1"'\1 I 
, I I I 

2 1..- _J L...___ .J. 3 

. -- MflUIIIErr", """" ...... •. IMII. 

'oJ. :, '1 " .119,1215 

" !.D 5.2 .118 "'25 .. . 600 .750 .024 D30 

" . 50NOII. .020 HOM . . .0> 24.7 ::~ .!~~ 0, 11.1 02' 
Do • 0 .. ". .129 

" .. ,. . 272 .... .. ... " 0" ". , ." ... .... .... , aDO . 515 

~. .. .. .,n .153 , .. , .. . ... ., .. . 1l!i1,.0 .OMl.o39 

:' 1U 3.7'!"H .14~ 
2.'. .10 NOM 

absol ute maxi m um rati ngs: (25°C) (unless otherwise specified) 

Storage and Operating Temperature _55° to 85°C. Lead Soldering Time (at 260°C) 10 seconds. 

INFRARED EMITTING DIODE 
Power Dissipation 
Forward Current (Continuous) 
Forward Current 

(peak, 100 ~s, 1 % duty cycle) 
Reverse Voltage . 

'100 
60 

1 

3 
'Derate 1.67mWI"C above 25°C ambient 

milliwatts 
milliamps 
amp 

volts 

individual electrical characteristics (25°C) 

PHOTO-DARLINGTON 
Power Dissipation 
Collector Current (Continuous) 
VCEO 
VECO 

"150 
100 

25 
7 

"Derate 2.5mW/oC above 25°C ambient 

NOT .. 

, , 

. 

milliwatts 
milliamps 
volts 
volts 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-DAR LlNGTON MIN. MAX. UNITS 

. Forward Voltage 1.2 1.7 volts Breakdown Voltage 25 - volts 
(IF = 10 rnA) V(BR)CEO (IC = 10 rnA) 

Reverse Current - 10 ~amps Breakd'!wn Voltage 7 - volts 
(VR = 2V) V(BR)ECO (IE = 100~a) 

Capacitance 150 - pf 
(V=O,f= 1 MHz) 

Collector Dark Current - 100 nA 
IcEO (VCE= 10V, IF=O, H=O) 

coupled ele.ctrical characteristics (25°C) 
MIN. TYP. MAX. UNITS 

Output Current (IF = 20mA, VCE = 5V) 2500 - - ~amps 

Saturation Voltage (IF = 20mA, IC = 0.5 rnA) - - 1.2 volts 

Switching Speeds (VCE = 10V, IC = 2 rnA, RL = 1000) 

On Time (td + t,> - 150 - ~secs 

Off Time (ts + tf) - 150 - ~secs 

352 ____________________________________________________________ ___ 



... z 
'" 0: 
0: 
:::> 
u ... 
:::> .. ... 
:::> 
0 
0 

'" N 
::; 

'" '" 0: 
0 

~ 
.3 ... 
~" 

~ 

I, 

CNY29 _______________________ Optoelectronic Specifications 

TYPICAL CHARACTERISTICS 
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Optoelectronic Specifications 

Photon Coupled Isolator CNY30-CNY34 
MILLIMETERS INCHES 

NOTES 
Ga As Infrared Emitting Diode & light Activated SCR 
The GE Solid State CNY30 aod CNY34 consist of a gallium arsenide, 
infrared emitting diode coupled with a light activated silicon con­
trolled rectifier in a dual-in-line package. These devices are also 
available in Surface-Mount packaging. 

absolute maximum ratings: (25°C) 
INFRARED EMITTING DIODE 
Power Dissipation (_55° C to 50° C) *100 ntilliwatts 
Forward Current (Continuous) 60 milliamps 

(-55°C to SO°e) 
Forward Current (Peak) (_55°C to 50°C) I ampere 

(100 j.lS 1% duty cycle) 
Reverse Voltage (_55°C to 50°C) 6 volts 

*Derate 2.0mW/oC above SOOC. 

PHOTO-SCR 
Off-State and Reverse Voltage CNY30 200 volts 
(_55°C to 100°C) CNY34 400 volts 
Peak Reverse Gate Voltage (_55°C to SO°e) 6 volts 
Direct On-State Current (_55°C to 50°C) 300 milliamps 
Surge (non-rep) On-State Current 10 amps 
(_55°C to 50°C) 
Peak Gate Current (_55°C to SO°e) 10 milliamps 
Output Power Dissipation 
(_55°C to 50°C)** 400 milliwatts 

"''''Derate 8mW/oC'above 50°C. 

S\'NIIOI. ~·Ax-. MIN. MAX, 

A 8.38 _I. 8.89 I 
.330 .350 

8 7.62 REF. .300 REF. 1 

C - 8.64 I - .340 2 

D .406 .508 .016 .020 

E - 5.08 - .200 3 

F 1.01 1.78 .040 .070 

G 2.28 2.BO .090 .110 

t H - 2.16 - .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 .115 .135 "\ 
S 6.10 6.86 :240 .270 

, 'Dr--j--"" 6 I I , , 
I I 3+-____ 1 4 

...l.:\ -ImH~ ~F~ 
p ~ I NOTES: 
I t (! 1. INSTALLED POSITION LEAD CENTERS. 

~ I 2. OVERALL INSTALLED DIMENSION. 

G- ~ \_D \30 THESE MEASUAEMENTS ARE MADE FAOM THE 
SEATING PLANE 4 FOUR PLACES 

TOTAL DEVICE 

Storage Temperature Range _55°C to 150°C 
Operating Temperature Raoge _55°C to 100°C 
Normal Temperature Raoge (No Derating) _55°C to 80°C 
Soldering Temperature (10 seconds) 260°C 
Total Device Dissipation (_55°C to 50°C), 450 milliwatts 
linear Derating Factor (above 50°C), 9.0mWtC 
Surge Isolation Voltage (Input to Output). 

2SooV (peak)1770V(RMS) 
Steady-State Isolation Voltage (Input to Output)., 

ISOOV (peak) 1060V(RMS) 

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

INFRAREDEMITTINGOIODE TYP. MAX. UNITS PHOTO-SCR MIN. MAX. UNITS 

Forward Voltage VF 1.1 1.5 volts 
(IF = lOrnA) 

Peak Off-State Voltage-YOM . CNY30 200 - volts 
(~K = 10KO, TA = 100°C) CNY34 400 - volts 
Peak Reverse Voltage-VRM CNY30 200 - volts 

(TA = 100°C) CNY34 400 - volts 
On-State Voltage-VT 1.3 volts 

Reverse Current IR - 10 microamps (IT = 30OmA) 
(VR = 3V) Off-State Current-Io CNY30 

(Vo=200V, TA =IOO°C,IF=O'~K=IOK) 
50 microamps 

Off-State Current-Io CNY34 ISO microamps 
(Vo=400V, TA =100°C,IF=0'~K=IOK) 

Capacitaoce 50 - picofarads 
(V=O,f=IMHz) 

Reverse Current - I R CNY30 50 microamps 
(VR =200V, TA = 100°C, IF = 0) 

Reverse Current-IR CNY34 150 microamps 
(VR =400V, TA = 100°C, IF = 0) 

coupled electrical characteristics (25°C) 
MIN. MAX. UNITS 

Input Current to Tr;zger VAK = SOY, RGK = 10m 1FT - 20 milliamps 

V AK = 100V, ~K = 27m 1FT - 11 milliamps 
Isolation Resistance VIO = SOOVoc rIO 100 - gigaohms 
Tum-On Time - V AK = SOY, IF = 30mA, ~K= 10KO, RL = 2000 ton - 50 microseconds 
Coupled dv/dt, Input to Output (See Figure 13) 500 - volts microsec. 
Input to Output Capacitance (VIO = O,f= I MHz) - 2 picofarads 

~ VDE Approved to 0883/6.80 OllOb Certificate # 35025 
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CNY30 • CNY34 ------------______ Optoelectronic Specifications 

TYPICAL CHARACTERISTICS . 
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Optoelectronic Specifications --------__________ CNY30 - CNY34 

TYPICAL CHARACTERISTICS OF OUTPUT (SCR) 
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CNY30 - CNY34 ---------__________ Optoelectronic Specifications 

TYPICAL APPLICATIONS 

10A, Tl L COMPATIBLE, SOLID STATE RELAY 

Use of the CNY34 for high sensitivity, 2500V iso­
lation capability, provides this highly reliable solid 
state relay design. This design is compatible with 
74, 74S and 74H series Tl L logic systems inputs 
and 220V AC loads up to lOA. IN5080 (4) 

25W LOGIC INDICATOR LAMP DRIVER 

The high surge capability and non-reactive input characteristics 
of the device allow it to directly couple, without buffers, T2 L 
and DTL logic to indicator and alarm devices, without danger 
of introducing noise and logic glitches. 

400V SYMMETRICAL TRANSISTOR COUPLER 

Use of the high voltage PNP portion of the CNY34 provides a 400V transistor 
capable of conducting positive and negative signals· with current transfer 
ratios of over I %. This function is useful in remote instrumentation, high 
voltage power supplies and test equipment. Care should be taken not to ex­
ceed the CNY34 400 mW power dissipation rating when used at high voltages. 

FIGURE 13 
COUPLED dv/dt - TEST CIRCUIT 

Vp = 800 Volts 

tp =.010 Seconds 

f = 25 Hertz 
TA = 250C 

CNY30 
OR 

CNY34 

f T---
r--_---, 

Vp 

i.:TP 

~ 

+ 

EXPONENTIAL 
RAMP GEN. 

INDICATOR 
LAMP 

100.1\. 

O.I}lF 

+ 100VAe 

lOOn 

220VAC 
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Optoelectronic Speclflcatlona ______________________ _ 

Photon Coupled Isolator CNY31 
Ga As Infrared Emitting Diode & NPN Silicon Photo-Darlington Amplifier 

']1. ]J~--" . - ~-- j . . 
The GE Solid State CNY31 is a gallium arsenide, infrared emitting 
diode coupled with a silicon photo-darlington amplifier in a low-cost 
plastic package with lead spacing, compatible to dual-in-Iine package. 

absolute maximum ratings: (~5°C) 
INFRARED EMITTING DIODE 
Power Dissipation *100 
Forward Current (Continuous) 60 
Forward Current (Peak) 3 

(Pulse width 1 j.lSeC 300 pps) 
Reverse Voltage 3 

·Derate 1.6,' mW;oC above 2S·C ambient. 

PHOTO-DARLINGTON 
Power Dissipation 
VCEO 

mllliwatts 
milliamps 
ampere 

volts 

SYMBI\J INCH MILLIMETERS NOTES x. • MAX. 
A 

I 
N M. M. -• 

I 

30 7.6 -
R . 50 NOM. 127 NOM 

. 6 

NOTE 
1, FOUR LEADS. LEAD DIMENSIONS CONTROLLED 
BETWEEN ,050" (1.27MM) FAOM THE SEATING 
PLANE AND THE END OF! THE LEAOS. 

TOTAL DEVICE 

I I 

rl 
X I 1 

~'I -

Storage Temperature -5S to SS·C 
Operating Temperature -5S to S5·C 
Lead Soldering Time (at 260·C) 10 seconds 
Surge Isolation Voltage (Input to Output). 

SEATING 

". 

VECO 
Collector Current (Continuous) 

.... 150 
30 
7 

100 

milliwatts 
volts 
volts 
milliamps 

S650V(P •• k) 4000V(RMS) 
Steady-State Isolation Voltage (Input to Output). 

··Derate 2,$ mW;oC above 2S·C ambient. 5300V1",'kl 37S0VIRMSl 

individual electrical characteristics (25°C) 
INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-DARLINGTON MIN. TYP. MAX. UNITS 

Forward Voltage 1.1 1.7 volts 
(IF = 10mA) 

Breakdown Voltage - V(BR)CEO 30 - - volts 
(Ic = 10mA, IF = 0) 

Reverse Current - 10 mlcroamps 
Breakdown Voltage - V(BR)ECO 7 - - volts 

(IE = 1001lA, IF = 0) 
(VR = 3V) Collector Dark Current - ICEO - 5 100 nanoamps 

(VcE = 10V, IF = 0) 
Capacitance 50 - picofarads Capacitance - 6 - picofarads 

(V= O,f= I MHz) (VCE = 10V, f= 1 MHz) 

coupled electrical characteristics (25°C) 
MIN. TYP. MAX, UNITS 

DC Current Transfer Ratio (IF • SmA, VCE • 5V) 400 - - % 
Saturation Voltage - Collector to Emitter (IF = 5 mA, Ic = 2 rnA) - O.S 1.4 volts 
Isolation Resistance (Input to Output Voltage = SOOVoc) 100 - - gigaohms 
Input to Output Capacitance (Input to Output Voltage = O,f = 1 MHz) - - 2 picofarads 
Switching Speeds; Tum·On Time - (VCE .. 10V, Ie .. 10mA, RL • 1000) - 125 - microseconds 

Tum-Off Time - (VCE .. 10V, Ic .. 10mA, RL • 1000) - 100 - microseconds 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator CNY32 
Ga As Infrared Emitting Diodes & NPN Silicon Photo-Transistors 

The GE Solid State CNY32 is a gallium arsenide, infrared emitting 
diode coupled with a silicon photo-transistor in a low-cost plastic 
package with lead spacing, compatible to dual-in-line package. 

absolute maximum ratings: (25°C) 
INFRARED EMITTING DIODE 

Power Dissipation 
Forward Current (Continuous) 
Forward Current (Peak) 

(Pulse width 1 j.tsec 300 pps) 
Reverse Voltage 

*100. 
60 

3 

3 

milliwatts 
Milliamps 
ampere 

volts 

"Derate 1.67 mW/o above 2SoC ambient. 

PHOTO·TRANSISTOR 

Power Dissipation 
VCEO 

SYMBO INCHES MILLIMETERS 
NOTES MI . MAX, MIN. MAx . 

A . 350 8.89 
. 24 .0 0 .600 .750 I , . 020 NOM • . 5 NOM . 1 

7 ., B ,. 7.24 -"2 .090 .11 2.29 2.79 
E 0 .3 , , 
L .300 7.62 I rl R .050 NOM, 1.27 NOM. 
S . 20 .030 .. .6 X ' 

0 ,030 .. 
NOTE 

_a, --<0 

1 FOUR LEADS. LEAD DIMENSIONS CONTROLLED 
BETWEEN 050" (1.27MM) FROM THE SEATING 
PLANE AND THE END OF THE LEADS. 

TOTAL DEVICE 

Storage Temperature -55 to 85°C 
Operating Temperature -55 to 85° C 
Lead Soldering Time (at 260°C) 10 seconds 
Surge Isolation Voltage (Input to Output) 

VECO 

**150 
30 

5 
100 

milliwl\tts 
volts 
volts 
milliamps 

5650V (peak) 4000V(RMS) 
Collector Current (Continuous) Steady-State Isolation Voltage (Input to Output). 

··Derate 2.S mWtC above 2SoC ambient. 5300V'p'.k) 3750V,RMS) 

individual electrical characteristics (25°C) 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-TRANSISTOR MIN. TYP. MAX. UNITS 

Forward Voltage 1.1 1.7 volts 
(IF = lOrnA) 

Breakdown Voltage - V(BR)CEO 30 - - volts 
(Ic = lOrnA, IF = 0) 

Reverse Current - 10 micoramps 
Breakdown Voltage - V(BR)ECO 5 - - volts 

(IE =.100j.tA, IF = 0) 
(VR = 3Y) Collector Dark Current - ICEO - 5 100 nanoamps 

(VCE = 10V, IF = 0) 
Capacitance Capacitance - 3.5 - picofarads 

(V = O,f= 1 MHz) 50 - picofarads (VCE = 10V, f= 1 MHz) 

coupled electrical characteristics (25°C) 
MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = lOrnA, VCE = lOY) 20 - - % 
Saturation Voltage - Collector to Emitter (IF = lOrnA, Ic = 0.5mA) - 0.2 0.4 volts 
Isolation Resistance (Input to Output Voltage = 500VDc) 100 - - gigaohms 
Input to Output Capacitance (Input to Output Voltage = O,f = 1 MHz) - - 2 picofarads 
Switching Speeds: Turn-On Time - (VCE = 10V, ICE = 2mA, RL = lOOn) - 3 - microseconds 

Turn-Off Time - (VCE = 10V, ICE = 2mA, RL = lOOn) - 3 - microseconds 
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TYPICAL CHARACTERISTICS 
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Optoelectronic Specifications _________________________ _ 

Photon Coupled Isolator CNY33 
INCHES Ga As Infrared Emitting Diode & NPN Silicon High Voltage Photo-Tran~!o.!, S'IIIIlOL ~~~. MIN. I MAX. 

NOTES 

I 

t 

The GE Solid State CNY33 is a gallium arsenide, infrared emitting I ~4E. 
,diode coupled with silicon high voltage phototransistors in a dual· 2 o--tJ 5 

in-line .package. This device is also available in Surface-Mount SEATING 30-1- I 4 
packagtng. PLANE L __ .J 

absolute maximum ratings: (25°C) ~rK ~11:-A-1 
1 1 3 ,. 

INFRARED EMITTING DIODE B C (TOP VIEW) S 

Power Dissipation 
Forward Current (Continuous) 
Forward Current (Peak) 

(Pulse width l/lsec 300pps) 

*100 
60 
3 

milliwatts M J! 4 6.1 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
M 
N 
P 
R 
S 

MIN. MAX, 

8.38.1 8.89 
I 

.330 .350 
7.62 REF. .300 REF. 1 

- 8.64 1 - .340 2 
.406 .508 016 .020 
- 5.08 - .200 3 

1.01 1.78 .040 ,070 
2.28 2.80 .090 .110 

- 2.16 - .085 4 
.203 .305 .ODa .012 

2.54 - .100 -
- 15 -- 15 
.381 - .015 -
. 9.53 .375 

2.92 3.43 .115 .135 
6.10 6.86 .240 .270 

Reverse Voltage 

:~:ps ~\ --.l:l ~ .m .. Ii - p ~ 1 1 INSTALLED POSITION LEAD CENTERS. 

6 volts I t I 2 OVERALL INSTALLED DIMENSION. 

f 0 ~ I " 3 THESE MEASUREMENTS ARE MADE FROM THE 
*Derate 1.33mW C above 25 C ambient. G- I SEATING PLANE. 

-11-D 4 FOUR PLACES 

PHOTO-TRANSISTOR TOTAL DEVICE 

Power Dissipation **300 milliwatts Storage Temperature -55 to 150°C 
VCEO 300 volts Operating Temperature -55 to 100°C 
VCBO 300 volts Lead Soldering Time (at 260°C) 10 seconds. 

VEBO 7 volts Surge Isolation Voltage (Input to Output). 
Collector Current 100 milliamps 3535V,poak) 2500V'RMS) 

(Continuous) Steady-State Isolation Voltage (Input to Output). 
··Derate 4.omWfc above 25° ambient. 3180V,po.k) 2250V'RMS) 

individual electrical characteristics (25°C) 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-TRANSISTOR MIN. MAX. I UNITS 

Forward Voltage l.l 1.5 volts Breakdown Voltage - V(BR)CEO 300 - i volts 
I 

(IF = lOrnA) (Ic = ImA; IF = 0) I 
Breakdown Voltage - V(BR)CBO 300 - I volts 

(Ic = 100/lA; IF = 0) I 
Reverse Current - 10 microamps Breakdown Voltage - V(BR)EBO 7 - : volts 

(VR =6V) I (IE = loo/lA; IF = 0) 
Collector Dark Current -- IcEO 

i (VcE=200V; IF=O, TA = 25°C) - 100 nanoamps 

Capacitance I 50 - picofarads (VcE=200V; IF=O; TA =100°C) - 250 microamps 

(V=O,f= I MHz) 

coupled electrical characteristics (25°C) 
MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = lOrnA, VCE= lOy) 20 - - % 
Saturation Voltage - Collector to Emitter (IF = lOrnA, Ic = O.SmA) - 0.1 0.4 volts 
Isolation Resistance (V 10 = 500V Dc) 100 - - gigaohms 
Input to Output Capacitance (VIO = O,f= IMHz) - - 2 picofarads 
Switching Speeds: Tum-On Time - (VCE = 10V, ICE = 2mA, RL = lOOn) - 5 - microseconds 

Tum-Off Time- (VCE = lOY, ICE = 2mA, RL = lOOn) - 5 - microseconds 

® VDE Approved to 0883/6.80 OllOb Certificate # 35025 
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TYPICAL CHARACTERISTICS 
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Optoelectronic Specifications 

AC Input Photon Coupled Isolator CNY35 mSEAT1NG 
PLANE 

Ga As Infared Emitting Diodes & NPN Silicon Photo-Transistor ~ 
The GE Solid State CNY35 consists of two gallium arsenide, infrared 
emitting diodes connected in inverse parallel and coupled with a 
silicon phototransistor in a dual-in-line package. This device is also 
available in Surface-Mount packaging. 

~rK ~1 

OJ 
FEATURES: 

• AC or polarity insensitive inputs 
• Fast switching speeds 
• Built-in reverse polarity input protection 
• High isolation voltage 
• High isolation resistance 
• I/O compatible with integrated circuits 

,..-------.., 

~~rt: 
3<>-t-~4 L _______ .J 

\' 

SVIVIBOL ---
INCHES __ 

NOTES +~0RS I MIN. MAX. MIN. I MAX. 

A 

! 

8.38.1 8.89 
I 

330 .350 absolute maximum ratings: (25°C) (unless otherwise specified) 

INFRARED EMITTING DIODE 

Power Dissipation - TA = 25°C *100 milliwatts 
Power Dissipation - TA = 25°C *100 milliwatts 

(Tc indicates collector lead 
temperature 1/32" from case) 

Input Current (RMS) 60 milliamps 
Input Current (Peak) ±1 ampere 

(Pulse width 1 fJS, 300 pps) 

'Derate 1.33 mWrC above 2SoC 

PHOTO-TRANSISTOR 

Power Dissipation - TA = 25°C **300 milliwatts 
Power Dissipation - TA = 25°C ***500 milliwatts 

(Tc indicates collector lead 
temperature 1/32" from case) 

VCEO 30 volts 
VCBO 70 volts 
VEBO 5 volts 
Collector Current Continuous) 100 milliamps 

·'Derate 4.0 mW/oC above 2SoC 
"'Derate 6.7 mWrC above 2SoC 

'8 7.62 REF. .300 REF. 1 
c ~061 8.64 - .340 2 
D I .508 .016 .020 
E 5.08 - 200 3 
F , 1.01 I 1.78 .040 .070 
G 2.28 280 .090 .110 
H 1 - , 2.16 

_. .085 4 
J I .203 .305 008 012 
K 

, 
2.54 - .100 

I 
-

M - 15 

0~51 
15 

N 381 - -
p - 9.53 .375 
R 2.92 3.43 .115 135 
5 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. FOUR PLACES. 

TOTAL DEVICE 

Storage Temperature -55 to 150°C 
Operating Temperature -55 to 100°C 
Lead Soldering Time (at 26(tC) 10 seconds 
Surge Isolation Voltage (Input to Output) 

1500V (peak) 1060V(RMS) 
Steady-State Isolation Voltage (Input to Output) 

950V(peak) 660V(RMS) 

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

INFRARED EMITTING DIODE MAX. UNITS PHOTO-TRANSISTOR MIN. MAX. UNITS 

Input Voltage - VF 1.8 volts Breakdown Voltage - V(BR)CEO 30 - volts 
(IF = ±10mA) (Ic = lOrnA, IF = 0) 

Breakdown Voltage - V(BR)CBO 70 - volts 
(Ic = 100fJA, IF = 0) 

Breakdown Voltage - V(BR)EBO 5 - volts 
(IE = 100fJA, IF = 0) 

Capacitance 100 picofarads Collector Dark Current ~ ICEO - 200 nanoamps 
(V = O,f = 1 MHz) (VCE = 10V, IF = 0) 
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CNY35 -------------__________ Optoelectronic Specifications 

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

MIN. MAX. UNITS 

Current Transfer Ratio (V CE = 10V, IF = ± lOrnA) 10 - percent 
Saturation Voltage - Collector to Emitter (ICEO = 0.5 rnA, IF = ± lOrnA) - 0.4 volts 
Isolation Resistance VIO = 500V (note I) 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. 
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____________________________________ CNY~ 
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TYPICAL APPLICATIONS 

LOAD MONITOR AND ALARM 

POWER SWITCH 

G,I MONITOR 
SWITCH 

O>---_--r 

120VAC 

+5V 

0.2).1.f IK 

0--4 

86 Vac 

B.2K 

220.n. 

LED 
ALARM 
LIGHT 

RING DETECTOR 

L _______ .J 

CNY35 

In many computer controlled systems where 
AC power is controlled, load dropout due to 
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 
maintaining complete electrical isolation be­
tween the logic and the power system. 

Note that for other than resistive loads, phase 
angle correction of the monitoring voltage 
divider is required. 

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 

+ D45HB 

TO INVERTER 
OR ENGINE 
STARTER 

Interruption of the 120 V AC power line 
turns off the CNY35. allowing C to charge 
and turn on the 2N5308-D4SH8 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. 
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Photon Coupled Interrupter Module CNY36 

The GE Solid State CNY36 is a gallium arsenide infrared emitting 
diode coupled with a silicon phototransistor 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 transistor from an "ON" into an "OFF" state. 

FEATURES: 

• Low cost, plastic module 
• Non·contact switching 
• Fast switching speeds 
• Solid state reliability 
• I/O compatible with integrated circuits 

"..-...,t,---! ''-j 
';-t-" • T 
W • , 

~~~~lf 1 T ~_A'IE 

"!I: 1 
..,e2!","" 

I TIl l-f7":QI · ,,'1 I 
L .J L_ ..J . , 

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

0, 

" " . , , , 
5 
5, , 

Storage and Operating Temperature ·55· to 8S·C. Lead Soldering Time (at 260·C) 10 seconds. 

INFRARED EMITTING DIODE PHOTO· TRANSISTOR 

Power Dissipation *100 milliwatts l'ower Dissipation 

II.S '" .. " ", ", .. ,. .272 '" ... .. ... , " . ." ... '" 00. ." 
.1511.0 .0)4 .OD 

3.45 3.75 I 136 .14~ 
2.6 M 10 NOM 

Forward Current (Continuous) 60 milliamps Collector Current (Continuous) 
Forward Current 1 amp VCEO 

(peak, 100~, 1 % duty cycle) VECO 
Reverse Voltage 3 volts 

**150 
100 

30 
5 

*Derate 1.67mW/·C above 25·C ambient **Derate 2.5mW/"C above 25·C ambient 

individual electrical characteristics (25°C) 

INFRARED EMITTING DIODE TVP. MAX. UNITS PHOTO·TRANSISTOR MIN. MAX. 

Forward Voltage 1.2 1.7 volts Breakdown Voltage 30 -
(IF = 10 rnA) V(BR)CEO (IC = 10 rnA) 

Reverse Current - 10 pomps Breakdown Voltage 5 -
(VR = 2V) V(BR)ECO (IE = 100/lA) 

Capacitance 150 - pf Collector Dark Current - 100 

(V=O, f= 1 Mhz) leBO (VCE = 10V, IF = 0, H=O) 

coupled electrical characteristics (25°C) 
MIN. TVP. MAX. 

Output Current (IF = 20mA, VCE = 10V) 200 400 -
Saturation Voltage (IF = 20mA, IC = 25/lA) - 0.2 0.4 
Switching Speeds (VCE = 10V, IC = 2mA, RL = lOOn) 

On Time (td + tr) - 5 -
Off Time (ts + tf) - 5 -

milliwatts 
milliamps 
volts 
volts 

UNITS 

volts 

volts 

nA 

UNITS 

/lamps 
volts 

/lsec 
/lsec 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator CNY47 , CNY47A 
Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor ~ 
The GE Solid State CNY47 and CNY47A are gallium arsenide 
infrared emitting diodes coupled with a silicon photo-transistor in a 
dual-in-Iine package. These devices are also available in Surface­
Mount packaging. 

absolute maximum ratings: (25°C) 
INFRARED EMITTING DIODE 

Power Dissipation *100 milliwatts 
Forward Current (Continuous) 30 milliamps 
Forward Current (Peak) 3 ampere 

(Pulse width I /lS 300 pps) 
Reverse Voltage 3 volts 

t · J SEE ~~~'=NC"~ M1LlIMtH:R 
NOTE 1 SYMBOL l!illl AI( I'I.~ 

~-M 1- /T ~ I ~;g ~~~~:~ 8=~F 
" C 1340 864 1 0 I 01 S 02 406 508 

'I I C (TOPVIEwj S E I 200 SOtl , I F 040 010 I 01 11t1 
4 6 L G 090 II 221:1 279 

r'~ l--e----=:jMr -~ - I.~g~' :6~~ £~~3 2:~~5 
. -lH~ --IF!- N .015 .3BI 15° 3 

I r---, 6 T~'! T : .100 }~;2.54 9::;\.1 
~4f .~~~~Gtt -I-I-P NOT~S .225.2805.11 7.12 

2o-i-l" • 'N ,,-I " .. " .. "' ... ~.m'""" .. ,~"'"" ... m· I I .........L.:._ --L inlllorienllllipnlnlh.quodrantlldjOcenllo 

30-1-- 4 -I G If!.- 0 2. ~~r:~:: ~SillP1l i.lld cent., •. 
L __ .J -II- 3. Overall installed dim.nsion. 

4 Tl>ase men~\''1I'''~~t'I 'Ire ",.,d~ t.,..". tilt ...... 1-
ingplane. 

5.Fourplacel. 

·Derate 1.33mW/oC above 25°C ambient TOTAL DEVICE 

PHOTO-TRANSISTOR 

Power Dissipation 

VCEO 
VCBO 
VEBO 
Collector Current (Continuous) 

**150 
30 
50 
4 

30 
"Derate 2.omwfC above 25°C ambient 

milliwatts 
volts 
volts 
volts 
milliamps 

individual electrical characteristics (25°C) 

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). 

2828V (peak) 2000V(RMS) 
Steady-State Isolation Voltage (Input to Output). 

1 695V(peak) 1200V(RMS) 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO· TRANSISTOR MIN. TYP. MAX. UNITS 

Forward Voltage 1.1 1.5 volts Breakdown Voltage-V(BR)CEO 30 - - volts 
(IF = 10 mA) (Ic= 10mA, IF = 0) 

Breakdown Voltage-V(BR)CBO 50 - - volts 
(Ic= lOO/lA, IF = 0) 

Reverse Current - 100 microamps Breakdown Voltage-V(BR)EBO 4 - - volts 
(VR =3 V) . (IE = 100/lA, IF = 0) 

Collector Dark Current-Ie EO - 5 100 nanoamps 
(VCE = lOY, IF = 0) 

Capacitance 50 - picofarads Collector Dark Current-IcBO - - 20 nanoamps 
(V= O,f= 1 MHz) (VCB = lOY, IF = 0) 

Capacitance - 2 - picofarads 
(VCE = lOY, F = 1 MHz) 

coupled electrical characteristics (25°C) 
MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = 10mA, VCE = AV) CNY47 20 - 60 % 
CNY47A 40 - - % 

Saturation Voltage - Collector to Emitter (IF = 10mA, Ie = 2mA) CNY47 - 0.1 0.4 volts 

(IF = IOmA,Ic = 4mA) CNY47 A 0.4 volts 
Ilsolation Resistance (VIO = 500VDd . 100 - gigaohms 
Input to Output Capacitance (VIO = O,f= 1 MHz) - - 2 

picofarads 
ISwitching Speeds: 

Rise/Fall Time (VCE = lOY, ICE = 2mA, RL = lOOn) - 2 - microseconds 
Rise/Fall Time (VCB = 10V, leB = SO/lA, RL = lOOn) - 300 nanoseconds 

@ VDE Approved to 0883/6.80 01 lOb Certificate # 35025 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator CNY48 , o--h"~. ~ 
Ga As Infrared Emitting Diode & 2 o---p- I 5 

NPN Silicon Photo-Darlington Amplifier '0---1::-___ ...1 4 

~RS INCHES 
NOTES SVMBOL _. 

MIN. MAX. MIN. MAX. 

A 

! 

8.38 I 8.89 
I 

.3301 .350 
8 7.62 REF. 300 REF. 1 

.~O61 
I .340 2 

The GE Solid State CNY 48 consists of a gallium arsenide, infrared 
emitting diode coupled with a silicon photo-darlington amplifier in a 
dual-in-line package. This device is also available in Surface-Mount 
packaging. 

absolute maximum ratings: (25°C) 
INFRARED EMITIING DIODE 

Power Dissipation 
Forward Current (Continuous) 
Forward Current (Peak) 

(Pulse width I /lS 300 pps) 
Reverse Voltage 

*100 
60 
3 

3 

milliwatts 
milliamps 
ampere 

volts 
·Derate 1.33mW/oC above 2SoC ambient. 

PHOTO·DARLINGTON 

Power Dissipation 

VCEO 
VCBO 
VEBO 
Collector Current (Continuous) 

**150 
30 
30 
6 

100 

milliwatts 
volts 
volts 
volts 
milliamps 

"Derate 2.0mW/oC above 25°C ambient. 

individual electrical characteristics (25°C) 
INFRARED EMITTING DIODE TYP. MAX. UNITS 

Forward Voltage 
(IF = lOrnA) 1.1 1.3 volts 

Reverse Current 
(VR = 3V) - 10 microamps 

Capacitance 
(V = O,f= I MHz) 50 - picofarads 

coupled electrical characteristics (25°C) 

DC Current Transfer Ratio (IF = 10mA, V CE = I V) 
Saturation Voltage-Collector to Emitter (IF = ImA Ie = 2mA) 

(IF = 5mA Ie = lOrnA) 
(IF = lOrnA, Ie = 60mA) 

Isolation Resistance (VIO = 500VDd 
Input to Output Capacitance (VIO = O,f= IMHz) 
Switching Speeds: (VCE = 10V, Ic = lOrnA, RL = lOOn) 

@ VDE Approved to 0883/6.80 0 110b Certificate # 35025 

C 8.64 -
0 I .508 .016 .020 

E 5.08 - .200 3 

F 1.01 1.78 I .040 .070 

G 2.28 2.80 I .090 .110 

H i - I 2.16 I 
_. 

.085 4 
I 

J i .203 I .305 .008 .012 

t K 2.54 I - .100' -
M .;81 I 15 - 15 

N - .015 -
p 9.53 - .375 

R 2.92 i 3.43 .115 .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. FOUR PLACES. 

TOTAL DEVICE 

Storage Temperature ·65 to 150°C 
Operating Temperature -55 to 100°C 
Lead Soldering Time (at 260°C) 10 seconds 
Surge Isolation Voltage (Input to Output). 

2120(peak) 1500V(RMS) 

Steady-State Isolation Voltage (Input to Output). 
I 270V(peak) 900V(RMS) 

PHOTO·DAR LINGTON MIN. TYP. MAX. UNITS 

Breakdown Voltage-V(BR)CEO 30 - - volts 
(Ic = lOrnA, IF = 0) 

Breakdown Voltage - V(BR)CBO 30 - - volts 
(Ic = 100/lA, IF = 0) 

Breakdown Voltage - V(BR)EBO 6 - - volts 
(IF = 100/lA, IF = 0) 

Collector Dark Current - ICEO - 5 100 nanoamps 
(VCE = 10V, IF = 0) 

Capacitance - 6 - picofarads 
(VeE = 10V,f= I MHz) 

MIN. TYP. MAX. UNITS 

600 - - % 
- - .8 volts 
- - .8 volts 
- - 1.0 volts 

100 - - gigaohrns 
- - 2 picofarads 

On-Time - 125 - microseconds 
Off-Time - 100 microseconds 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator CNV51 
I I 'N"---' 6 

Ga As Infrared Emitting Diode & NPN Silieon Photo-Transistor 2 ~ 
I I 

30-+- • L __ J 

The GE Solid State CNY51 consists of a gallium arsenide, infrared 
emitting diode coupled with a silicon phototransistor in a dual-in-line 
package. This device is also available in Surface-Mount packaging. SVMBOl ~r 

INCHES 
NOTES 

MIN. MAX, MIN. MAX. 

FEATURES: 
• High isolation voltage, 5000V minimum. 

A 8.3:621" EB;B9 I .330.1 .. 350 
B .300 "EF. I 
C - B.64 1 •. .340 2 

• GE Solid State unique patented glass isolation I D .406 .50B .016 .D20 
E 5.0B .200 3 

l-N- -IFf-

~m" construction 
• High efficiency liquid epitaxial IRED. 
• High humidity resistant silicone encapsulation. 
• Fast switching speeds. 

INFRARED EMITTING DIODE 

Power Dissipation - TA = 25°C *100 
Forward Current (Continuous) 60 
Forward Current (Peak) 3 

(Pulse width I !Lsec, 300 pps) 
Reverse Voltage '6 

·Derate 1.33mW/o, above 25°C. 

PHOTO-TRANSISTOR 

Power Dissipation - TA = 25°C 
VCEO 
VCBO 
VEBO 
Collector Current (Continuous) 

**300 
70 
70 
7 

100 

··Derate 4.0mW/oC above 25°C. 

milliwatts 
milliamps 
amperes 

volts 

milliwatts 
volts 
volts 
volts 
milliamps 

- -
F 

, 
1.01 I.7B .040 ,070 

G 2.28 2.BO ,090 .110 
H - 2.1B - .OB5 4 
J .203 .306 .OOB ,012 
K 2.54 - .100 -
M .~Bl I 15' - 16' 
N - .016 -, - , 9.63 - .375 

'"1 1 L ' ! 
G I' 
- ""'\_D 

" 2.92 I 3.43 ,115 .135 
S B.l0 6.B6 .240 .270 

NOTES: 
1. INSTALLED POSITION LEAD CENTERS. 

2. OVERALL INSTALLED DIMENSION. 

3. THESE MEASUREMENTS ARE MADE FROM THE 
SEATING PLANE. 

TOTAL DEVICE 

4. FOUR PLACES. 

Creepage Distance 8.2mm min. 
Air Gap 7.6mm min. 

Storage Temperature -55 to ISO°C. 
Operating Temperature -55 to 100°C. 
Lead Soldering Time (at 260°C) 10 seconds. 
Surge Isolation Voltage (Input to Output). See Note 2. 

5656V(peak) 4000V(RMS) 
Steady·State Isolation Voltage (Input to Output). 

See Note 2. 
5000V(DC) 3000V(RMS) 

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

INFRARED EMITTING DIODE MIN. ~AX UNITS PHOTO-TRANSISTOR 

Forward Voltage - VF - 1.65 volts 
(1,,- 60mA) 

Breakdown Voltage - V(BR)CEO 
(Ie • 10mA, Ir - 0) 

Forward Voltage- VF .8 1.5 volts 
(IF- lOmA) 

Breakdown Voltage - ~BR)CEO 
(Ie· lOOpA, Ir ·0) 

Forward Voltage - VF .9 1.7 volts 
(IF-lOmA) 
T A= ·55°C 

Forward Voltage- VF .7 1.4 votta 
(I F = lOmA) 
TAD +lOOoC 

Reverse Current - I R - 10 microamps 
(VR ·6V) 

Capacitance - C J - 100 picofareds 
(V· O,f· lMHz) 

Breakdown Voltage - V(BR)CEO 
(lc • 100pA, Ir = 0) 

Coileetor nark Current - ICEO 
(VCE • lOV, IF= 0) 

Collector n~rk Current - I CEO 
(VCE = lOV, IF - O? 
TA • lOOoC 

Capacitance - CCE 
(VCE • lOV, f - IMHz) 

~ Covered underU.L. component recognition program, reference file E51868 

~ VDE Approved to 0883/6.80 0110b Certificate #. 35025 

MIN. TYP. MAX UNITS 

70 - - volts 

70 - - volts 

7 - - volts 

- 5 50 nano~ 

amps 

- - 500 micro-
amps 

- 2 - pico 
farads 
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CNYS1 --------------------___ Optoelectronic Specifications 

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

MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = lOrnA, VeE = IOV) CYN51 100 - - % 

Saturation Voltage - Collector to Emitter (IF = 20mA, Ic = 2mA) - - 0.4 volts 
Isolation Resistance (Input to Output Voltage = 500VDc . See Note \) 100 - - gigaohms 
Input to Output Capacitance (Input to Output Voltage =O,f; I MHz. See Note I) - - 2.0 picofarads 
Turn-On Time - ton (Vee = IOV, Ie = 2rnA, RL = lOOn). (See Figure I) - 5 10 microseconds 
Turn-Off Time -toff (Vee = 10V, Ie =2mA, RL = lOOn). (See Figure \) - 5 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 output tf:rminals (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 
h:mperature range. 

h. Spt'cilicolion Format: 
Specification, in terms of peak and/or RMS, 60 Hz voltage, of specified duration (e.g., 5656V peak/4000VRMS for one minute). 

~. Test Cm,ditions: 
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 5mA at rated voltage. 

Steady-State Isolation Vnltage 

Q. Definition: 

This rating is u:"c,d to protect against a steady-state voltage which will appear across the device isolation from an electrical source 
during its uSl!ful life. Ratings shall apply over the entire device operating temperature range for a period of 10 minutes minimum. 

h. SpeciJlcation Format: 
Specified in terms of D.C. and/or RMS 60 Hz sinusoidal waveform. 

l'. 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. 

D'·'" 
'=' .. 10 

OUTPUT 

Vee Rl LI -----= 1-.0 % 

I : OUTPUT 

• .1.":' ___ : __ 10% 

I; ! i 
t ..... ~!* i it"" 

Adjust Amplitude of Input Pulse for Output (Ie> of 2mA 
Test Circuli and Voltage waveforms 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator GE3009-GE3012 
Gil As Infrared Emitting Diode & Light Activated Triac Driver 

The GE Solid State GE3009-GE30 12 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 also available in Surface-Mount packaging. 

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

absolute maximum ratings: (250 C) 

INFRARED EMITTING DIODE 

Power Dissipation ·100 
Forward Current (Continuous) 50 
Forward Current (Peak) 3 

(Pulse width 1 p.sec. 300 pps) 
Reverse Voltage 3 

"Derate 1.33 mWI"C above 25°C ambient. 

OUTPUT DRIVER 

Off-State Output Terminal Voltage 250 
On-State RMS Current 100 

(Full Cycle Sine Wave, 50 to 60 Hz) 
Peak Nonrepetitive Surge Current 1.2 

(PW = 10 ms, DC = 10%) 
Total Power Dissipation @ TA = 25·C ··300 

··Derate 4.0 mW j"C above 25°C. 

TOTAL DEVICE 

Storage Temperature -55·C to +150·C 
Operating Temperature -40·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) 3750V(RMS) 

milliwatts 
milliamps 
amperes 

volts 

volts 
milliamps 

amperes 

milliwatts 

'I\l Covered underU.L. component recognition program, reference file E5l868 

SEATING~ 
PLANE 

~rK ~1 1] B 
iM 

JL 
\ ...1:1Hf.- -jFr­

IRM,·,1 
PI I 
~" 

G I' 
--II-D 

,..------, 

I .... . I substrate 
2 ... f-05 DO NOT 

'pi fEl 6 Pin 5is 

I I CONNECT 
3~ 4 

L _____ J 

SYMBOL ~rs 
INCHES 

NOTES 
MIN. MAX. MIN. 1 MAX. 

A 8.38 _I 8.89 I .33D I .350 
B 7.62 REF. .300 REF . 1 
C - 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 - 2.16 - .085 4 
J 

203

1 

305 .008 .012 
K 254 - .100 -
M - 150 - 15° 
N 381 - .015 -
P - I 953 

- .375 
R 292 343 .115 .135 
S 610 686 .240 .270 

NOTES: 
t. INSTALLED POSITION LEAD CENTERS. 

2. OVERALL INSTALLED DIMENSION. 

3. THESE MEASUREMENTS ARE MADE FROM THE 
SEATING PLANE. 

4. FOU R PLACES. 

~8 ___________________________________________________________ __ 



GE3009, GE3010, GE3011, GE3012 ___________ Optoelectronic Specifications 

individual electric characteristics (250 C) 

EMITTER 

Forward Voltage 
(IF = 10 mAl 

Reverse Current 
(VR = 3V) 

Capacitance 
(V = 0, f = I MHz) 

DETECTOR SH Not, 1 

Peak Off-State Current VORM = 250V 

Peak On-State Voltage ITM = 100mA 

Critical Rate-of-Rise of Off-State Voltage Yin = 30V(RMS) 
(See Pigure 1) 

Critical Rate-of-Rise of Commutating llood = 15mA 
Off-State Voltage Yin = 30 V(RMS) 

(See Pipre 1) 

Critical Rate-of-Rise of Off-State Voltage Vln = 140 V(RMS) 
]EDEC conditions 

coupled electrical characteristics (250 C) 

IRED Trigger Current, Current Required to Latch Output 
(Main Terminal Voltage • 3.0V, RL = 1500) 

Holding Current, Either Direction 

NOTe 1: Rltlngl Ipply lor either pollrlty 01 Pin 8 - relerenced to Pin 4. 

Voltages must be applied within dv/dt rating. 

~
5V 

V" 

ov 
I- COfIWUTAT INO-+tmlTlcJ 1- dvldl .v/dl ~ 1 

GE3009 
GE3010 
GE3011 
GE3012 

Ve. 120n 

FIQURE 1. dv/dl- TEST CIRCUIT 

SYMBOL TYP. MAX. UNITS 

VF 1.2 1.5 volts 

IR - 100 microamps 

C] 50 - picofarads 

SYMBOL TYP. MAX. UNITS 

IORM - 100 nanoamps 

VTM 2.5 3.0 volts 

dv/dt 10.0 - volts/ ,",sec. 

dv/dt(C) 0.15 - volts/ ,",sec. 

dv/dt 6.0 - volts/ ,",sec. 

SYMBOL TYP. MAX. UNITS 

1FT - 30 milliamps 

IpT - 15 milliamps 

1FT - 10 milliamps 

1FT 5 milliamps 

IH 250 - microamps 

6 

OUT 

4 

_______________________________________________________________ 379 



Optoelectronic Specifications --_______________________ _ 

Photon Coupled Isolator GE3020-GE3023 
Ga As Infrared Emitting Diode & Light Activated Triac Driver 

The GE Solid State 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 also available in Surface-Mount packaging. 

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

absolute maximum ratings: (2S°C) 

INFRARED EMITTING DIODE 

Power Dissipation ·100 
Forward Current (Continuous) 50 
Forward Current (Peak) 3 

(Pulse width 1 p.sec. 300 pps) 
Reverse Voltage 3 

"Derate 1.33 mWj"C above 25°C ambient. 

OUTPUT DRIVER 

Off-State Output Terminal Voltage 400 
On-State RMS Current 100 

(Full Cycle Sine Wave, 50 to 60 Hz) 
Peak Nonrepetitive Surge Current 1.2 

(PW = 10 ms, DC = 10%) 
Total Power Dissipation @ TA = 25·C ··300 

""Derate 4.0 mW j"C above 25°C. 

TOTAL DEVICE 

Storage Temperature -55·C to +150·C 
Operating Temperature -40·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) 

5300V(peak) 3750V(RMS) 

milliwatts 
milliamps 
amperes 

volts 

volts 
milliamps 

amperes 

milliwatts 

~ Covered under U . L. component recognition program. reference file E51868 

@ VDE Approved to 0883/6.80 01106 Certificate #35025 

r------..., 

':+JI fEl 6 Pin 5 is I '"' . I substrate 
2 ... 1-05 DO NOT 

30--1..- I 4 CONNECT 
I L _____ J 

MILLIMETERS INCHES 
NOTES SYTYIlOL iMlN.TM'AX. MIN. I MAX. 

A 8.38 "I, 8.89 I .330 _I .. 350 
B 7.62 REF. .300 REF. 1 
C - 8.64 - .340 2 
D .406 .508 I .016 .020 
E - 5.08 - .200 3 
F 1.01 1.78 .040 .070 
G 2.28 2.80 .09D .110 
H - 2.16 - .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 .115 .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. FOUR PLACES. 
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GE3020, GE3021, GE3022, GE3023 ____________ Optoelectronic SpecHlcatlons 

individual electric characteristics (25°C) 

EMITTER 

Forward Voltage 

(IF = 10 mAl 

Reverse Current 

(VR = 3V) 

Capacitance 

(V = 0, f = 1 MHz) 

DETECTOR See Nole1 

Peak Off-State Current VORM = 400 V 

Peak On-State Voltage ITM = 100mA 

Critical Rate-of-Rise of Oif-State Voltage Vin = 30V(RMS) 
(See Figure 1) 

Critical Rate-of-Rise of Commutating lload = 15 mA 
Off-State Voltage Vin = 30 V(RMS) 

(See Figure 1) 

Critical Rate-of-Rise of Off-State Voltage Vin = 120 V(RMS) 
]EDEC conditions 

coupled electrical characteristics (250 C) 

IRED Trigger Current, Current Required to Latch Output 

(Main Terminal Voltage = 3.0V, RL = 150 0) 

Holding Current, Either Direction 

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

Voltages must be applied within dv/dt rating. 

~
5V 

V" 

ov 
I.... CO_UTAT ING+smtc.l 1- dv/dt dv/dt-, 

GE3020 

GE3021 

GE3022 

GE3023 

Vee 120n 

FIGURE 1. elY/dt - TEST CIRCUIT 

SYMBOL 

VF 

IR 

CJ 

SYMBOL 

IORM 

VTM 

dv/dt 

dv/dt(C) 

dv/dt 

SYMBOL 

1FT 
1FT 
1FT 
1FT 
IH 

6 

DUT 
5 

4 

TYP. 

1.2 

-

50 

TYP. 

-
2.5 

10.0 

0.15 

6.0 

TYP. 

-
-
-

250 

RL 
2" 

MAX. UNITS 

1.5 volts 

100 microamps 

- picofarads 

MAX. UNITS 

100 nanoamps 

3.0 volts 

- volts / ,",sec. 

- volts/fo'Sec. 

- volts/fo'Sec. 

MAX. UNITS 

'30 milliamps 

15 milliamps 

10 milliamps 

5 milliamps 

- microamps 
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Photon Coupled Isolator GEPS2001 
I I '~"---' . SYMBOL 

MILLIMETERS 

"'MiNTMi>.x, 
INCHES 

NOTES 

Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor 

The GE Solid State GEPS2001 is a gallium arsenide, infrared emit-
ting diode coupled with a silicon phototransistor in a dual-in-line 
package. This device is also available in Surface-Mount packaging. 

absolute maximum ratings: (25°C) 
INFRARED EMITTING DIODE 

Power Dissipation *100 milliwatts 
Forward Current (Continuous) 60 
Forward Current (peak) 3 

milliamps "\ 
ampere 

2 , 
I I 

'0-+- 4 I.. __ J 

MIN, MAX, 

A 8,38 .1, 8,89 ,330.1, ,350 
B 7,62 REF, ,300 REF, 
C - 8,64 - ,340 
0 ,406 ,608 ,016 ,020 
E - 6,08 - ,200 
F 1,01 1.78 ,040 ,070 
G 2,28 2,80 ,090 ,110 
H - 2,16 - ,066 
J ,203 ,306 ,008 ,012 
K 2,64 - ,100 -
M - 16' - 16" 
N ,381 - ,016 -
P - 9,63 - ,376 
R 2,92 3,43 ,116 ,136 
S 6,10 6,86 .240 ,270 

NOTES: 
1. INSTALLED POSITION LEAD CENTERS, 

2, OVERALL INSTALLED DIMENSION, 

1 
2 

3 

4 

(Pulse width Illsec 300 P PI) 
Reverse Voltage 5 volts ~ 3, THESE MEASUREMENTS ARE MADE FROM THE 

SEATING PLANE, 

°Derate 1.33mW/oC above 25°C ambient. ---------' II~~\ 
4, FOU R PL.ACES, 

PHOTO-TRANSISTOR 

Power Dissipation 
VCEO 
VCBO 
VECO 

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). 

Collector Current (Continuous) 

"ISO 
30 
70 
7 

100 

milliwatts 
volts 
volts 
volts 
milliamps 2S00V(peak) 1770 V(aMS) 

O·Derate 2.0mW/oC above 25°C ambient. 

individual electrical' characteristics (25°C) 
INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO·TRANSISTOR MIN. TYP. MAX. UNITS 

Forward Voltage 1.1 1.4 volts Breakdown Voltage - V(BR)CEO 30 - - volts 
(IF -20mA) (Ic" 10mA,IF = 0) 

Breakdown Voltage - V(BR)CBO 70 - - volts 
(Ic .. l00IlA,IF .. 0) 

Reverse Current - 20 mlcroamps 
(Va = 4V) 

Breakdown Voltage - V(BR)ECO 7 - - volts 
(IE • lOOIlA, IF • 0) 

Collector Dark Current - ICEO - 5 100 nanoamps 
(VCE • 10V, IF • 0) 

Capacitance SO - picofarads 
(V" O,f" IMHz) 

DC Current Gain hPE - 400 -
(VcE=5V,Ic=4mA) 

coupled electrical characteristics (25°C) 
MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF· 20mA, VCE" SV) 30 - - % 
Saturation Voltage - Collector to Emitter (IF" 20mA,Ic .. 2mA) - 0.1 0.3 volts 
Isolation Resistance (Input to Output Voltage • 1000VDC) 100 - - glgaohms 
Input to Output Capacitance (Input to Output Voltage. O,f= lMHz) - O.S 2 picofarads 
Switching Speeds: Rise/Fall Time (VCE· 10V, ICE· 2mA, RL • lOOn) - 5 - microseconds 

RIse/Fall Time (VCB· 10V, ICB· SOIlA, RL • lOOn) - 300 - nanoseconds 

• Covered under U.L. component recognition program, reference file #ES1868 
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TYPICAL CHARACTERISTICS 

, 
O'OI~mII_ 

i' O.OO1!~!!II~"IINOAMALIZED TO: ~ VCE=10VOLTS 
M ~=w_ 

0.0001 TA = 25 ·c 
488 488 488 

0.1 1.0 10 100 
'F-INPUTCURRENT- mA 

OUTPUT CURRENT VS. INPUT CURRENT 

100 • 

, 
I-

· · 
2 100'C"'" -50·C Hr-2S"C · ~ 10 

il 4 

I 
• 

I 2,.0 , 
.!!- • • 

2 

0.1 I 
o 0.5 1.5 2 2.5 

VF- VOLTS VF- FORWARD VOLTAGE- VOLTS 

INPUT CHARACTERISTICS 

10 · ~Wi~~:DWT~~OO IIt_ 

• RL"'00n,lc"'2mA. -
VRL='Y Ion = 1.7,., IoIr =3.a,. · ~ 1. ..... L· .. " 

2t---Lton• RL" 1 ka I--:-.Lo" 

• · · , 
0.1 

~YRL=O.1V 

~;, .. ,,-;--J.l 
VRL=1V 

ton. RL = 10 n 

' .. ..-I r-- .... OL·,." 
rl"O.,V 

2 . . . 
10 

IC=mA 

2 . . . 
100 

SWITCHING SPEED VS COLLECTOR CURRENT 
(NOT SATURATED) 

I 
" ., 
~ 
~ ~~~~~~IF~=~2~m~A~~~~~~~~~~ ~ 0.1 

~ ~~:~~~~ED TO: 

ii '1---I---+---+---jIF = 10 mA 
- 0.01 TA = 26 'C 

-50 25 0 25 50 75 100 
TA - AMBIENT TEMPERATUfJE _·C 

OUTPUT CURRENT VS. TEMPERATURE 

10 
I-
Z .. 
'" '" " " 1.0 
I-

~ 
" " " .1 .. 
! 
'" " Z .01 , 
Z 

" iii 
M 

.001 

VCE - COLLECTOR TO EMITTER VOLTAOE- VOLTS 

OUTPUT CHARACTERISTICS 

IF - INPUT CURRENT - mA 

OUTPUT CURRENT (leBoI VS INPUT CURRENT 
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Photon Coupled Isolator GFH600 
Ga As Solid State Lamp & NPN Silicon Photo-Transistor 

The GE Solid State GFH600 consists of a gallium arsenide infrared 
emitting diode coupled with a silicon photo-transistor in a dual-in­
line package. This device is also available in Surface-Mount 
packaging. 

FEATURES: 

• Fast switching speeds 
• High DC curren t transfer ratio 
• High isolation resistance 
• High isolation voltage 
• I/O compatible with integrated circuits 

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

INFRARED EMITTING DIODE 

Power Dissipation - TA 
Forward Current ( Continuous) 
Forward Current (Peak) 

(Pulse width IllS, 300 P Ps) 
Reverse Voltage 

*100 
60 
3 

6 

°Derate 1.33 mW/"C above 25°C 

PHOTO-TRANSISTOR 

Power Dissipation - TA 
VCEO 

VCBO 
VECO 
Collector Current (Continuous) 

**150 
'/0 

70 
7 

150 

··Derate 2.0 mW/oC .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). 

milliwatts 
milliamps 
ampere 

volts 

milliwatts 
volts 
volts 
volts 
milliamps 

4OOOV(peak) 2800V(RMS) 

~ VDE Approved to 0883/6.80 0110b Certificate # 35025 

'~""---' . 
I I 

2 • 
I I 

'0-1- 4 L __ J 

...L....': 4 

~+--jFf-

IRm' II I ! ! 
G- I' 

--11_ 0 

SYM!OL~~T1~~~ ~T-- NOTES 
MIN. MAX. MIN. MAX. 

A 

! 

B.3B ! 8.B9 I .3~3~1 RE;~O 
B 7.62 REF. I 1 

c ~061 8.64 I .. .340 2 
0 .508 .016 .020 
E 5.08 .- .200 3 

F I 
1.01 i 1.78 .040 070 

G 

I 

2.28 

i 
2.80 .090 .110 

H .. 216 .085 4 

J .203 I 305 OOB .012 
K I 2.54, . .100 I -
M 

.381 i 15_ 
15 

N 0~51 p I .. , 9.53 .375 

R 2.92 i 3.43 ,115 .135 
S 6.lD 6.86 .240 .270 

NOTES: 
1. INSTALLED POSITION LEAD CENTERS. 

2. OVERAll INSTALLED DIMENSION. 

3. THESE MEASUREMENTS ARE MADE FROM THE 
SEATING PLANE. 

.'\. FOUR PLACES. 
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GFH600 Optoelectronic Specifications 

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

INFRARED EMITTING DIODE MIN. MAX. UNITS PHOTO-TRANSISTOR MIN. TYP. MAX. UNITS 

Forward Voltage - VF 1.65 volts 
(IF = 60mA) 

Breakdown Voltage - V(BR)CEO 70 - - volts 
(Ic = lOrnA, IF = 0) 

Breakdown Voltage - V(BR)CBO 70 - - volts 
(Ic = loo/.LA, IF. = 0) 

Reverse Current - I R - 10 microamps Breakdown Voltage - V(BR)ECO 7 - - volts 
(VR = 3V) (IF = 100/.LA, IF = 0) 

Collector Dark Current - ICEO - 2 50 nanoamps 
(VCE = lOY, IF = 0) 

Capacitance - Cl - 100 picofarads Capacitance - CCE - 2 - picofarads 
(V = O,f = I MHz) (VCE = 10V, f = I MHz) 

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

MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = lOrnA, VCE = 5V) 
GFH600 I 63 - 125 % 
GFH600 II 100 - 200 % 
GFH600 III 160 - 320 % 

Saturation Voltage - Collector to Emitter (IF = lOrnA, Ic = 2.5mA) - - 0.3 volts 
Isolation Resistan.ce (VIO = 5OOVoc) (See Note 1) 100 - - gigaohms 
Input to Output Capacitance (V10 = O,f = 1 MHz) (See Note. 1) - - 2 picofarads 
Tum-On Time - ton (Vce = 10V, Ie = 2mA, RL = lOOn) (See Figure 1) - 5 10 microseconds 
Tum-Off Time - toff (Vee = 10V, Ie = 2mA, RL = lOOn) (See Figure 1) - 5 10 microseconds 

Not. 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. 

'":' 410 

OUTPUT C),.,"' 
Vee Rl 

Adjust Amplitude of Input Pulse for Output {lei of 2mA 

FIGURE 1 - TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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TYPICAL CHARACTERISTICS 
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GFH800 ____________________ 0ptoelectronlc Specifications 

TYPICAL CHARACTERISTICS 
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Optoelectronic Specifications _________________________ _ 

Photon Coupled Isolator GFH601 
Ga As Solid State Lamp & NPN Silicon Photo-Transistor 

The GE Solid State GFH601 consists of a gallium arsenide infrared 
emitting diode coupled with a silicon photo-transistor in a dual-in-Iine 
package. This device is also available in Surface-Mount packaging. 

FEATURES: 

• Fast switching speeds 
• High DC current transfer ratio 
• High isolation resistance 
• High isolation voltage 
• 1/0 compatible with integrated circuits 

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

INFRARED EMITTING DIODE 

Power Dissipation - TA 
Forward Current (Continuous) 
Forward Current (Peak) 

(Pulse width IllS, 300 P Ps) 
Reverse Voltage 

·100 
60 

3 

6 

'Derate 1.33 mW('C above 2S·C 

PHOTO· TRANSISTOR 

Power DiSsipation - TA 
VCEO 
VCBO 
VECO 
Collector Current (Continuous) 

··150 
'/0 

70 
7 

ISO 

·'Derate 2.0 mWfC above 2S·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). 

milliwatts 
milliamps 
ampere 

volts 

milliwatts 
volts 
volts 
volts 
milliamps 

53OOV(peak) 3750'V(RMS) 

@ VDE Approved to 0883/6.80 OllOb Certificate # 35025 

,:ftEr---' · ~+-IFf-lRm' II P"1 I 
~ , ' 

I I 
2 • 

I I 
30-4- • L __ J G I' -11_0 

SYMBOL ---l~RS 
I MIN. MAX. 

INCHES 

MIN. T MAX. 
NOTES 

8.38 8.89 .330 I .350 I 
7.621REF 

:or~40 I .~06 i 
8.64 

.508 .016 .020 
I 

5.08 - .200 
F 1.01 1.78 .040 .070 
G 2.28 2.80 .090 .,10 
H 2.16 - i .085 
J .203 ! .305 .008 .012 
K I 2.54 i .100 
M 

I 

- : 15 15 
N ~81 i 9~ .015 
P .375 
R ~:~~ i ~::~ 

.115 .135 
S .240 .270 

NOTES 
1. INSTALLED'POSITION LEAD CENTERS. 

2 OVERALL INSTALLED DIMENSION. 

3. THESE MEASUREMENTS ARE MADE FROM THE 
SEATING PLANE. 

4. FOUR PLACES. 

<fu 'YDE APPROVED TO: 
. 883. VDE 0883/6.80 

V DE 0110/11.72 
VDE 0804/1.83 
VDE 0806/8.81 

CERTIFICATE #30415 
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GFH601 ______________________ Optoelectronic Specifications 

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

INFRARED EMITTING DIODE MIN. ·MAX. UNITS PHOTO-TRANSISTOR MIN. TYP. MAX. UNITS 

Forward VQltage - VF 1.65 volts 
(IF = 60mA) 

Breakdown Voltage - V(BR)CEO 70 - - volts 
(Ic = lOrnA, IF = 0) 

Breakdown Voltage - V(BR)CBO 70 - - volts 
(Ic = loopA, IF. = 0) 

Reverse Current - IR - 10 microamps 
(VR =6V) 

Breakdown Voltage - V(BR)ECO 7 - - volts 
(IF = IOOpA,lF = 0) 

Collector Dark Current -IeEO - 2 50 nanoamps 
(VCE = 10V,IF = 0) 

Capacitance - CJ - 100 picofarads Capacitance - CCE - 2 - picofarads 
(V = O,f = I MHz) (VCE = IOV, f= 1 MHz) 

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

MIN. TYP. MAX. UNITS 

DC Current Transfer Ratio (IF = lOrnA, VCE = 5V) GFH601 I 40 - 80 % 
GFH601 II 63 - 125 % 
GFH601 III 100 - 200 % 
GFH601 IV 160 - 320 % 

Saturation Voltage - Collector to Emitter (IF = lOrnA, Ic = 2.5mA) - - 0.4 volts 
Isolation Resistan.ce (VIO = 5OOVod (See Note I) 100 - - gigaohms 
Input to Output Capacitance (VIO = O,f = I MHz) (See Note I) - - 2 picofarads 
Tum-On Time - ton (VCC = 10V, Ic = 2mA, RL = lOOn) (See Figure I) - 5 10 microseconds 
Tum-Off TIme - toff (Vee = 10V, Ic = 2mA, RL = lOOn) (See Figure 1) - 5 10 microseconds 

Not. t: Tests of input to output isolation CUlrent resistance, and capacitance are performed with the input terminals (diode) shorted together and 
the output terminals (transistor). shorted together. 

U,.PIIT 

OUTM 

... ... 

r----l "M .....J L-- ...... 

~----I I OUTPUT 

+----!- ", .. 
I' !.I 

I_j r , rt.., 

Adiust Amplitude of Input Pu'" for Output IICI of 2 rnA 

FIGURE t 
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390 

TYPICAL CHARACTERISTICS 
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GFH601 ____________________________________ __ 
Optoelectronic Specifications 

TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator MCA230, MCA231, MCA255 
GaAs Infrared Emitting Diode" NPN Silicon Darlington Com:tected Phototransistor 
The GE Solid StateMCA series consists of a gallium arsenide 

I MILLIMETERS. INCHES 
infrared emitting diode coupled with a silicon photo-darlington ~ SYMOOlr---MIN."jMAX. I MIN. MAX. NOTES 

amplifier in a dual-in-line package. These devices are also available - A 8.38 I 8.89 .330, .350 I 
in Surface-Mount packagjllg. . ~ -,.62: RE:64 .300

I
REF. 

wi Covered under U.L. component recognition program, reference file E51868 ~ A06! 5~~80~6~~g 
absolute maximum ratings: (25°C) SEATING I 1_ A-I 1.01 1.78 .040 .070 

PLANE 2.28 2.80 .090 i 110 

~r~ ~~ T '- 7 203 2;~5 iO~8 .g~; INFRARED EMITTING DIODE 

~!~I -- f ,':OP VIE: J ~ /: ';:,; 1~~: 15 

M 1-1- ~ 2.;2: ~:~; 115 :~~~ 
\ .-...l.:1+- -IFI-- 5 610 I 6.86 .240 .270 

Power Dissipation *100 milliwatts 
Forward Current (Continuous) 60 miJliamps 
Forward Current (Peak) 

(Pulse width 300/Lsec, 
2 % Duty Cycle) 0.5 amperes 

ofJ" 5 L p I 3. THESE MEASUREMENTS ARE MADE FAOIIJI THE 

(Pulse width l/Lsec, 300Hz) 3 amperes I 

Reverse Voltage 3 volts 2 

'Derate 1.33mW/Oc above 25°C ambient. 

j----, 6 t ~m' I I ~.OITNESS;ALLED POSITION LEAD CENTERS. 

~~ P t I 2. OVERALL INSTALLED DIMENSION. 

~ I G- I' SEATING PLANE. 
3 L... ___ .J 4 ~ 1_0 4 FOUR PLACES. 

DARLINGTON CONNECTED PHOTO-TRANSISTOR 

Power Dissipation **210 
VCEO - MCA230/MCA23 1 30 

-MCA255 55 
VCBO - MCA230/MCA23l 30 

-MCA255 55 

milliwatts 
volts 
volts 
volts 
volts 

TOTAL DEVICE 

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

3550V(peak) 2500V(RMS) VEBO 8 volts 
Collector Current (Continuous) Steady-State Isolation Voltage (Input to Output) 

- Forward 150 milliamps 3180V(p'.k) 
Collector Current (Continuous) 

-Reverse 10 milliamps 
"Derate 2.8mW/oc above 25°C ambient. 

individual electrical characteristics: (25°C) 
EMITTER TYP. MAX. UNITS DETECTOR MIN. TYP. MAX. UNITS 

Forward Voltage 1.1 1.5 volts Breudown Voltage - V (BR)CEO 
(IF = 20mA) (Ic = 1.0mA, IF = 0) - MCA255 55 - - volts 

MCA230/MCA23I 30 - -- volts 

Reverse Current - 10 microamps 
(VR = 3V) 

Breakdown Voltage - V(BR)CBO . 
(Ic = IO/LA, IF = 0) - MCA255 55 - - volts 

MCA230/MCA231 30 - - volts 

Capacitance 50 - picofarads 
(V = 0, f = IMHz) 

Breakdown Voltage - V (BR)EBO 8 - - volts 
(IE = IOI'A, IF = 0) 

Collector Dark Current - ICEO 
(VCE = lOY, IF=O) - - 100 nanoamps 

coupled electrical characteristics: (25°C) 
MIN. TYP. MAX. UNITS 

DC Current Thmsfer Ratio - (IF = lOrnA, V CE = 5V) MCA230/MCA255 100 - - % 
MCA231 200 - - % 

Saturation Voltage - Collector to Emitter - (IF = 50mA, Ie = 50mA) MCA230/255 - - 1.0 volts 
-(IF = ImA,lc '" 2mA) MCA231 - - 1.0 volts 
-(IF = 5rnA, Ic = IOmA) MCA231 - - 1.0 volts 
- (IF = lOrnA, Ic = 50mA) MCA231 - - 1.2 volts 

Isolation Resistance (Input to Output Voltage = 500V DC) 100 - - gigaohms 
Input to Output Capacitance (Input to Output Voltage = 0, f = lMHz) - - 2 picofarads 
Switching Speeds: 

On-Time - (VCE = 5Y, RL = lOOn, IF = lOrnA) - 5 - microseconds 
Off-Time - (Pulse width :s; 300/Lsec, f :s; 30HZ) - 100 - microseconds 

® VDE Approved to 0883/6.80 01 lOb Certificate # 35025 
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MCA230, MCA231, MCA255 _______________ Optoelectronic Specifications 

TYPICAL CHARACTERISTICS 
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TA - AMBIENT TEMPERATURE - °C 

6. NORMALIZED DARK CURRENT VS. 
TEMPERATURE 

./ 

+100 

_______________________________________________________________ 393 



Optoelectronic Specifications __________________________ -'-_ 

Photon Coupled Isolator MCS2, MCS2400 
GaAs Infrared Emitting Diode & Light Activated SCR 
The GE Solid State MCS2 and MCS2400 consist of a gallium 
arsenide, infrared emitting diode coupled with a light activated silicon 
controlled rectifier in a dual in-line package. These devices are also 
available in Surface-Mount packaging. 

• Covered under U.L. component recognition program, 
reference file E5l868 

absolute maximum ratings 
INFRARED EMITTING DIODE 

Power Dissipation '*100 milliwatts 
Forward Current (Continous) 60 milliamps 

SEATIN(j 

A 
B 
C 
D , 

F 
G 
H 
J 
K 
M 

NOTES: 

NOTES 

8.64 
.508 .016 

5.08 .200 
1.78 .040 .070 

2.80 .090 .110 
2.16 .085 

.203 .305 .008 .012 
2.54 .100 

15 15 
.381 .015 

9.53 .375 
2.92 3.43 .115 .135 
6.10 6.86 .240 .270 

Forward Current (Peak) I ampere 1. INSTALLED POSITION LEAD CENTERS. 
(lOO/Lsec I % duty cycle) 2. QVERALllNSTALLED DIMENSION. 

Reverse Voltage 3 volts 3. THESE MEASUREMENTS ARE MADE FROM THE 

'Derate 1.33mW/oC above 25°C ambient. 

PHOTO-SCR 

MCS2 200 volts 

SEATING PLANE. 4. FOUR PLACES. 

TOTAL DEVICE 

Storage Temperature Range - 55°C to 150°C 
Operating 'Thmperature Range - 55°C to 100°C Off-State and Reverse Voltage 

MCS2400 
Peak Reverse Gate Voltage 

400 
6 

volts 
volts 

Soldering Temperature (1/16" from case, 10 seconds) 260°C 
Total Device Dissipation 450 milliwatts 

Direct On-State Current 300 
Surge (non-rep) On-State Current 10 

milliamps 
amps 

Linear Derating Factor (above 25°Cj 6.0mW/oC 
Surge Isolation Voltage (Input to Output). 

Peak Gate Current 10 milliamps 3535V(Poak) 2500V(RMS) 
Output Power Dissipation **400 milliwatts Steady-State Isolation Voltage (Input to Output). 

'·Derate 5.3mW/oC above 25°C ambient. 3l80V(".k) 2250V(RMS) 

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

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-SCR MIN. MAX. UNITS 

Forward Voltage VF 1.1 1.5 V Peak Off-State Voltage - VDM MCS2 200 - V 
(IF = 20mA) ROK = IOKO, TA = \oO°C, ID = 150/LA) MCS2400 400 - V 

Peak Reverse Voltage - VRM MCS2 200 - V 
(TA = 100°C, IR = 150/LA) MCS2400 400 - V 

On-State Voltage - VT - 1.3 V 
(IT = \OOmA) 

Reverse Current IR - 10 /LA 
(VR = 3V) 

Off-State Current - ID MCS2 - 2 /LA 
(VD=200V, IF=O, ROK =27K) 

Off-State Current - ID MCS2400 - 2 /LA 
(VD=400V, IF=O, ROK =27K) 

Reverse Current - IR MCS2 - 2 /LA 
(VR=200V,IF=0) 

Reverse Current - IR MCS2400 - 2 /LA 

Capacitance 50 - pF 
(V = 0, f = IMHz) 

(VR=400V,IF=0) 
Holding Current - IH 10 500 }LA 

(VFx =50V, ROK =27KO) 

coupled electrical characteristics (25°C) 
MIN. MAX. UNITS 

Input Current to Trigger 
V AK = 100V, ROK = 27KO 1FT .5 14 milliamps 

Isolation Resistance (Input to Output) Vio = 500VDC rjo 100 - gigaohms 
Turn-On Time - V AK = 50V, IF = 30mA, ROK = IOKO, RL = 2000 ton - 50 microseconds 
Coupled dv/dt, Input to Output 500 - volts/microsec. 
Input to Output Capacitance (Input to Output Voltage = 0, f = IMHz) - 2 picofarads 

® VDE Approved to 0883/6.80 01 lOb Certificate # 35025 
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TYPICAL CHARACTERISTICS 
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Photon Coupled Isolator MCS21, MCS2401 
GaAs Infrared Emitting Diode & Light Activated SCR 
The GE Solid State MCS21 and MCS2401 consist of a gallium 
arsenide, infrared emitting diode coupled with a light activated 
silicon controlled rectifier in a dual-in-line package. These devices are 
also available in Surface-Mount packaging. 

SYMBOl~~' I INCHES 
MIN. MAX. I MIN. I MAX. 

NOTES 

'" Covered under U.L. component recognition program, 
reference file ES 1868 

absolute maximum ratings 
INFRARED EMITTING DIODE 

Power Dissipation *IOP milliwatts 
Forward Current (Continous) 60 milliamps 
Forward Current (Peak) I ampere 

(lOO"sec I % duty cycle) 

R I 
.J:1 -1mH~~F~ 
'1 I I 

~.LG_'I" 
--11-0 

" , 

A I 8.38.1. 8.89 I .330 350 
B 7.62 REF .300 REF. 1 
C I - I 8.64 I - .340 2 
0 1 .406 .spa .016 .020 
E i _ 5.08 - .200 3 
F i ~:~~ ! ;:~~ .040 .070 
G .090 110 
H 

I 
- 2.16 - .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 .115 .135 
S 6.10 6.B6 .240 .270 

NOTES 
1. INSTALLED POSITION LEAD CENTERS. 

2. OVERALL INSTALLED DIMENSION. 
Reverse Voltage 3 

'Derate 1.33mW/oC above 25°C ambient. 
volts 3. THESE MEASUREMENTS ARE MADE FROM THE 

SEATING PLANE 4 FOUR PLACES 

PHOTO-SCR 

Off-State and Reverse Voltage MCS21 200 volts 

TOTAL DEVICE 

Stomge Thmpemture Range - 55°C to 150°C 
Operating Thmpemture Range - 55°C to 100°C 

MCS2401 400 
Peak Reverse Gate Voltage 6 

volts 
volts 

~oldering Tempemture (1116" from case, 10 seconds) 260°C 
Total Device Dissipation 450 milliwatts 

Direct On-State Current 3QP 
Surge (non-rep) On-State Current 10 

milliamps 
amps 

Linear Demting Factor (above 25°C) 6.0mW/oC 
Surge Isolation Voltage (Input to Output). 

Peak Gate Current 10 milliamps 4000 V (peak) 3000 V (RMS) 
Output Power Dissipation ·*400 milliwatts Steady-State Isolation Voltage (Input to Output). 

"Derate 5.3mW/oC above 25°C ambient. 3500 V(peak) 25OOV(RMS) 

individ ual electrical characteristics (25°C) (unless otherwise specified) 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-SCR MIN. MAX. UNITS 

Forward Voltage Vp 1.1 1.5 V Peak Off-State Voltage - VOM MCS21 200 - V 
(IF = 20rnA) ROK = 10KO, TA = 100°C, 10 = 150"A) MCS2401 400 - V 

Peak Reverse Voltage - VRM MCS21 200 - V 
(TA = 100°C, IR = 150"A) MCS2401 400 - V 

On-State Voltage - VT - 1.3 V 
(IT = 100mA) 

Reverse Current IR - 10 "A 
(VR = 3V) 

Off-State Current - 10 MCS21 - 2 "A 
(Vo =200V, Ip=O, RoK= 27K) 

MCS2401 Off-State Current - 10 - 2 "A 
(Vo =400V, Ip=O, ROK =27K) 

Reverse Current -:- IR MCS21 - 2 "A 
(VR =200V, Ip=O) 

MCS2401 Reverse Current - IR - 2 "A 

Capacitance 50 - pF 
(V = 0, f = IMHz) 

(VR =400V, Ip=O) 
Holding Current - IH 10 500 "A 

(Vpx =50V, ROK =27KO) 

coupled electrical characteristics (25°C) 
MIN. MAX_ UNITS 

Input Current to Trigger V AK=50V, RcK=IOKn 1FT 20 milliamps 
V AI{ = lOOV, RoK = 27KO 1FT .5 11 milliamps 

Isolation Resistance (Input to Output) Vio = 500Voc rio 100 - gigaohms 
Turn-On Time - V AK = 50V,Ip = 30mA,RoK = IOKO, RL = 2000 ton - 50 microseconds 
Coupled dv/dt, Input to Output 500 - volts/microsec. 
Input to Output Capacitance (Input to Output Voltage = 0, f = lMHz) -

i 2 picofarads 

@ VDE Approved to 0883/6.80 OllOb Certificate # 35025 
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Photon Coupled 180lator MCT2, MCT2E, MCT26 
GaAs Infrared Emitting Diode &: NPN Silicon Photo-Transistor 
The GE Solid State MCT2, MCT2E and MCT26 are gallium arsenide, 
infrared emitting diodes coupled with a silicon phototransistor in a dual- s:t:~~G 
in-line package. These devices are also available in Surface-Mount JLrK I E 

SVMBOL ~~ftR~.~¥.-
MIN. MAX. MIN. MAX. 

NOTES 

packaging. f"'" --N 

9'1 Covered under U . L. component recognition program, r-
reference file ES 1868 B M 

absolute maximum ratings: (25°C) 
INFRARED EMITTING DIODE 

Power Dissipation *200 
Forward Current (Continuous) 60· 
Forward Current (Peak) 3 

milliwatts 
milliamps 
ampere 

A 

1 
B 

i C 

1 
D 
E 

I F 
G 
H 
J 
K 
M 
N 
P 
A 
S 

NOTES: 

8.38 ,I. 8.89 I .330.1 •. 350 
7.62

1 

RE:S4 I .300 REF. 1 
.340 2 

.406 .508 .016 .020 
.. 5.08 , .200 3 

1.01 1.78 .040 .070 
2.28 

i 
2.80 .090 .110 

.. 2,16 .085 4 
. 203 1 .305 .OOB .012 

25.4 I .100 .. 
15 15 

.361 ,015 
_ . 

. I 9.53 .. . 375 

~.~~ I 
3.43 ,115 .135 
6.66 .240 .270 

(Pulse width Illsec 300 P Ps) 1. INSTALLED POSITION LEAD CENTERS. 

Reverse Voltage 3 volts 2. OVERALL INSTALLED DIMENSION. 

.Derate 2.6mW/·C above 2S·C ambient. 3. THESE MEASUREMENTS ARE MADE FROM THE 
SEATING PLANE. 

PHOTO· TRANSISTOR 

Power Dissipation 
VCEO 
VCBO 
VECO 
Collector Current (Continuous) 

**200' 
30 
70 
7 

100 
•• Derate 2.6mW/·C above 2S·C ambient. 

milliwatts 
volts 
volts 
volts 
milliamps 

individual electrical characteristics (25°C) 
INFRARED EMITTING DIODE TVP. MAX. UNITS 

Forward Voltage 1.1 1.5 volts 
(IF = lOrnA) 

Reverse Current - 10 microamps 
(VR = 3V) 

Capacitance 50 - picofarads 
(V = O,f= IMHz) 

coupled electrical characteristics (25°C) 

4, FOUR PLACES. 

TOTAL DEVICE 

Storage Temperature ·55 to 150·C 
Operating Temperature ·55 to loo·C 
Lead Soldering Time (at 260°C) 10 seconds 
Surge Isolation Voltage (Input to Output). 

3S00V (peak) 2S00V (RMS) 

PHOTO· TRANSISTOR MIN. TVP. 

Breakdown Voltage - V(BR)CEO 30 -
(Ic = lOrnA, IF = 0) 

Breakdown Voltage - V(BR)CBO 70 -
(Ic = 1001lA, IF = 0) 

Breakdown Voltage - V(BR)ECO 7 -
(IE = 100llA, IF = 0) 

Collector Dark Current - ICEO - 5 
(VCE = lOY, IF = 0) 

Capacitance - 2 
(VCE = IOV, f= IMHz) 

MAX. UNITS 

- volts 

- volts 

- volts 

50 nanoamps 

- picofarads 

MIN. TVP. MAX. UNITS 

DC Current Transfer Ratio (If = lOrnA, V CE = 10V) MCT2-MCT2E 
MCT26 

Saturation Voltage - Collector to Emitter 
(IF = 16mA,Ic = 2.0mA) MCT2-MCT2E 

Saturation Voltage - Collector to Emitter (IF = 60mA, Ic = 1.6mA) 
Isolation Resistance (Input to Output Voltage = SOOV DC> 
Input to Output Capacitance (Input to Output Voltage = 0, f = I MHz) 
Switching Speeds: Rise/Pall Time (VCE = 10V, ICE = 2mA, RL = 1000) 

Rise/Pall Time (V CB = IOV, ICB = 50ILA, RL = 1000) 

@ VDE Approved to 0883/6.80 01106 Certificate #35025, except 
type MCT2E. 

MCT26 

20 
6 

-
-
100 
-
-
-

- - % 
- - % 

0.1 0.4 volts 
- 0.5 volts 
- - gigaohms 
- 2 picofarads 
5 - microseconds 
3 - microseconds 
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TYPICAL CHARACTERISTICS 

0.,' ___ _ 

I O'OO1~~'_II~~~!1 NORMALIZED TO: ... Yee= 10 VOLTS 
!:/ IF =10mA 

0.0001 TA = 25'C 
4 •• 0.1 10 

IF - INPUT CURRENT - mA 

4 •• 
100 

OUTPUT CURRENT VS INPUT CURRENT 

100 · · 4 

2 100·C ii 25 'C 
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• • 
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, 
I · · 4 

o. 1 
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I 
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SWITCHING SPEED VS. COLLECTOR CURRENT 
(NOT SATURATED) 
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TA - AMBIENT TEMPERATURE - °c 

OUTPUT CURRENT VS TEMPERATURE 
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OUTPUT CHARACTERISTICS 

'F-INPUTCURRENT- mA 

OUTPUT CURRENT (ICBO) VS INPUT CURRENT 
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~~~!r~:E~t:~~!~~:~!~!~t~-~~~210 ~ 
The GE Solid State MCT210 is a gallium arsenide, infrared emitting Sit;~~G=k- II~' \ 
dio.de co~pl:d with a si.licon ~hoto-transistor in a dUal-,.·.n-line package. J Lr~ I~j - A-I 
Th,,'-" "",00 """"""" m S",",,-Mo,,"' p~k_. ~!I_ I l 3 .1. t 

• • B C (TOP VIEW) 5 
- Covered under U . L. component recogmtlOn program, M 4 6-.l 

reference file E51868 ~ 

absolute maximum ratings: (25°C) ,- _~HI- .....jFi-
INFRARED EMITTING DIODE 

Power Dissipation *200 milliwatts L_ " 
60 

A 
B 
C 
0 
E 
F 

G 

K 
M 
N 

NOTES: 

NOTES 

8.38 

1,01 1.78 .070 
2.28 2,80 .110 

2.16 i .085 
.203 

".:
05

1 

.012 
254 I .100 

15 , 15 

IT-W' ',' 
.;-.-ra:' ,- ~~, 

Forward Current (Continuous) milliamps 
Forward Current (Peak) 3 

1. INSTALLED POSITION LEAD CENTERS. 
ampere 

(Pulse width I Ilsec 300 P Ps) 
Reverse Voltage 3 volts 

*Derate 2.6mW/OC above 25°C ambient. 

PHOTO-TRANSISTOR 

Power Dissipation **200 milliwatts 
VCEO 30 volts 
VCBO 70 volts 
VECO 7 volts 
Collector Current (Continuous) 100 milliamps 

**Derate 2.6mW/oC above 25°C ambient. 

individual electrical characteristics (25°C) 
INFRARED EMITTING DIODE TYP. MAX. UNITS 

Forward Voltage 1.1 1.5 volts 

(IF = 40mA) 

Reverse Current - 10 microamps 
(Vr = 6V) 

Capacitance 50 - picofarads 
(V = O,f= I MHz) 

coupled electrical characteristics (25°C) 

~ 

DC Current Transfer Ratio (IF = 3.2mA to 32mA, V CE = O.4V) 
(IF = lOrnA, V CE = 5V) 

2. OVERALL INSTALLED DIMENSION 
2 o---f3 I 5 

30--:- I 4 
3. THESE MEASUREMENTS ARE MADE FROM THE 

SEATING PLANE. 
1. ____ 1 

4 FOUR PLACES. 

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). 

3535V(p',k) 2500V(RMS) 
Steady-State Isolation Voltage (Input to Output). 

3180V(p"" 2250V(RMS) 

PHOTO-TRANSISTOR MIN. TYP. MAX. 

Breakdown Voltage-V(BR)CEO 30 - -

(Ic = lOrnA, IF = 0) 
Breakdown Voltage-V ffR)CBO 70 - -

(Ic = 1001lA, IF = 0 
Breakdown Voltage-V ffR)ECO 6 - -

(IE = 1001lA, IF = 0 
Collector Dark Current-lcEO - 5 50 

(VCE = 10V, IF = 0) 
Capacitance - 2 -

(VCE = IOV,f= IMHz) 

UNITS 

volts 

volts 

volts 

nanoamps 

picofarads 

MIN. TYP. MAX. UNITS 

50 - - % 
150 - - % 

Saturation Voltage - Collector to Emitter (IF = 32mA, Ic = 16mA) - 0.1 0.4 volts 
Isolation Resistance (Input to Output Voltage = 500V DC) 100 - - gigaohms 
Input to Output Capacitance (Input to Output Voltage = 0, f = I MHz) - - 2 picofarads 
Switching Speeds: Rise/Fall Time (V CE = lOY, ICE = 2mA, RL = 1000) - 5 - microseconds 

Rise/Fall Time (V CD = IOV,lcD = 50ItA, RL = WOO) - 300 - nanoseconds 

@ VDE Approved to 0883/6.80 0 II Ob Certificate # 35025 
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Optoelectrom\: Specifications 

TYPICAL CHARACTERISTICS 
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Noise-Immune Optoisolator Improves 
Circuit Performance at Low Cost byW. H. Sahm 

Introduction 

Immunity from common-mode noise and elimination of 
unwanted signals by isolation are two problems faced by 
circuit designers in achieving desired circuit performance. 
Traditional design methods of rejecting common-mode 
noise, including optoisolation, have proved costly and 
complex, and normally even limit performance. But now the 
H11 N, a Schmitt-trigger optoisolator, offers a low-cost, 
flexible solutiOn to ground loop and noise problems common 
in logic and power-control systems. The H11 N performs 
logic isolation at frequencies 8 to 10 times greater than 
other Schmitt-trigger devices. It comes in a low-cost six-pin 
DIP package and surpasses competitive optoelectronic 
devices in its compatiblity with power supplies, which can 
range from 4V to 15V. Potential uses fro the high-speed 
H11 N include data-bus/LAN isolation, square-wave shaping, 
line receivers, and voltage-level shifting for power MOSFET 
gate drive in switching power supplies. 

General Considerations 
Immunity from common-mode noise and elimination of 
unwanted signals by isolation are two problems circuit 
designers face in achieving desired circuit performance. 

One example of common-mode noise is the 60-Hz signal 
induced on a pair of signal-acquisition wires by nearby 
power lines. Voltage transients on the line caused by reactive 
load switching, lightning, and static discharge add to the 
problem. Another example is the half-bridge power-switch 
configuration, in which the control circuits of the top power 
switch rise and fall hundreds of volts, with relation to signal 
ground, in sub-microsecond times. In each case, resultant 
noise can overwhelm the common-mode rejection capability 
of the signal-acquisition circuitry and reduce performance. 

Traditional methods of eliminating these unwanted signals, 
or at least attenuating them to a reasonable level, have 
included isolation amplifiers, transformer coupling, fiber­
optic signal transmission and optoisolators. Some of these 
methods prove costly and complex, however, and most also 
limit performance. The isolation amplifier, for example, 
requires a floating, isolated power supply for input bias, has 
limited bandwidth, and is expensive. Transformer coupling 
is less costly, but trades off isolation and bandwidth and 
cannot transmit dc. Fiber-optic transmission provides the 
ultimate in isolation and bandwidth capability, but is also 
costly and, to date, hard to deal with in a manufacturing 
environment. The optoisolator - a miniature fiber-optic 
system in a single package - has shown great promise in 
approaching the potential performance of fiber optiCS, but 
until recently has not been able to provide both wide band­
width and high common-mode rejection at low signal levels 
for a reasonable price. 

All this has changed, however, with the introduction of the 
Schmitt-trigger-output optoisolators in the H11 N series. 

The H11N 

The H11 N, shown in Fig. 1, comes with a high-speed IRED 
(infrared emitting diode) coupled to a custom-designed 
optical input, Schmitt-trigger integrated circuit. It is 
designed to prove logic isolation at frequencies 8 to 10 
times greater than those associated with other Schmitt­
trigger devices. The H11 N is manufactured in GE Solid 
State's standard six-pin DIP reflector-design package with 

glass dielelectric isolation. It has typical rise-and-fall times 
of 10 ns with propagation delays of 150 ns; typically, and 
330 ns maximum, providing sensitivity and noise immunity. 

ANOD~o--f1-~-- -i ~cc 
CATHOD~ a-+-J "-+ \i I ~ROUND 

I I 
3o---L- 4 

N.C. L _____ ..J Va 

(a) 

92C8·4289& 

Fig. 1 - (a) Package and functional diagram, (b) internal 
construction. 

The output Schmitt-trigger monolithic IC has an open 
collector output rated at 50 mA that sinks 20 mA to less 
than 0.5V, and operates from 4 to 15V. The circuit requires 
little power-supply current, typically drawing 5 mA at 5V for 
the output IC, while requiring only about 2 mA IRED drive 
to switch the output on. The output integrated circuit deSign 
incorporates a regulated power supply for low-level handling 
and Schmitt-trigger hysterisis (typically 20 percent) for 
switching. These properties of the H11 N eliminate the 
possibility of oscillation at any combination of bias or 
temperature throughout the operating range. The IC also 
incorporates temperature compensation for changes in IRED 
efficiency, and parameters are specified over the entire 0 to 
70·C temperature range. Fig. 2 shows a schematic and 
timing waveforms for the H11 N. 

The excellent common-mode noise rejection of the H11N 
is assured by a combination of IC circuit design and glass 
dielectric construction. The widely-spaced, high-illumi­
nation package construction lowers gain requirements, 
while the "upside-down" photodiode provides its own shield. 
When measured (using the industry standard of a 50V pulse 
between input and output), a dv/dt exceeding 10,000 VlIJS 
normally is required to cause an upset of the output state. 
The H11 N has a 3000 Vlp.s capability to handle pulses of 
250Vand higher, illustrating high-voltage performance. 

This variation of rejection capability with voltage is the 
result of the combined effect of detector response time and 
common-mode pulse transition time. The transient­
generated "noise triggering".of the IC is caused by currents 
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Fig. 2 - HllN schematic diagram and timing waveforms. 

capacitively coupled into the detector, which are propor­
tional to common-mode dv/dt. The detector has a propa­
gation delay that is only slightly affected by the magnitude 
of current. The rise time of the low-amplitude transients is 
shorter than the response time of the detector, so no 
response will be noted. 

As transient amplitude increases, the detector responds at 
lower dv/dt values until a limiting value of dv/dt is reached 
that is independent of the transient amplitude for a given 
bias condition. For the H11 N series, the common-mode 
transient immunity is roughly constant for transients of 
250V and up. A survey of other optoisolator specifications 

TEST CIRCUIT 
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OBSERVED WAVEFORMS AT CRITICAL dv/dt 

shows that only devices with internal Faraday shields 
provide this same data, and that assessment of their true 
capability can be done with voltage amplitudes of 400V. 
H11 N common-mode rejection performance is therefore 
equivalent to or better than most other isolation devices 
with expensive Faraday shields. Fig. 3 illustrates H11 N 
common-mode transient immunity. 

Careful circuit layout also is crucial to maintaining good 
common-mode transient immunity. The small size of the 
H11N six-pin DIP package minimizes problems of parasitiC 
capacitance in wiring layouts that induce transient­
generated voltages into signal lines. 

\ 
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Fig. 3 - Hll N common-noise transient immunity. 
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Circuit Performlnce 
What does all this mean In terms of circuit performance? 
Consider a twisted-pair data line that carries information 
between an "island of automation" -on the factory floor and 
a central controller, Fig. 4. As the #22 twisted-pair data line 
runs In the vicinity of, and often parallel to, power lines, 
high-amplitude common-mode signals are Induced into the 
data line. In addition, individual data lines often originate or 
terminate in close proximity to the power switches that both 
generate switching transients and carry high currents that 
cause "ground loop" common-mode signals. 

System wiring costs can be minimized by sending relatively 
high-rate serial data on low-cost twisted-pair lines in a half­
duplex arrangement. Better noise immunity can be obtained, 
with shielded pairs, coaxial cable and, ultimately, fiber 
optics, at a progressively higher cost. In such cases where 
substantial distance runs are required (as in factory automa­
tion), wiring costs can be the largest single hardware Invest­
ment in the information-distribution system. Substantial 
savings can be obtained, however, through the use of low­
cost cabling if the cabling is combined with optically isolated 
termination to avoid degrading noise performance. 

Optolloletor AI Line Receiver 

The normal method of optical line isolation involves the use 
of the optoisolator as a line receiver. In this configuration, 
the two-terminal input of the IRED interfaces easily with the 
two-terminal line. Data-transmission rates are maintained to 

OTHER 
ISLANDS 

t 

the limit of the system and isolation is the full responsibility 
of the optoisolator. 

Often, the limiting factor in this type of data link is the 
optoisolator's common-mode rejection capability. Transients 
can be coupled Into the transmission system electro­
magnetically, electrostatically, or through conduction. The 
worst transients are caused by high-power switching (high 
dv/dt, high amplitude), induced lightning strikes (moderate 
dv/dt, ultra-high amplitude), noise coupled in from digital 
systems, or switching power supplies (ultra high dv/dt, low 
amplitude). When fast optoisolators became available, it 
was thought they would solve the common-mode noise 
problems that plagued line receivers. Although optoisolation 
helped, the degree of improvement was limited, and many 
designers became disillusioned with the system due to the 
trade-oils necessary for suitable data-bus isolation. 

Those early optoisolators, like the 6N137, were constructed 
with fast, low-efficiency, infra-red diodes and compensated 
for low light emission by using very thin isolation spacing 
and high-gain detector circuity. This combination provided 
poor common-mode noise immunity, and circuits would 
commonly be upset by the transient voltages from relays, 
switch-mode power supplies and similar sources. The H11 N, 
however, uses a higher-efficiency IRED, 0.2-mm glass 
isolation, feedback gain control, integrated photodiode 
shielding, and Schmitt-trigger circuitry that significantly 
improves common-mode noise immunity. It can typically 
withstand more than 10,000 VIps, which even exceeds the 
capability of many power-MOSFET switching circuits. Fig. 5 
shows a Simple, isolated line-receiver diagram that illustrates 
common-mode noise. 

LINE~ POWER 

Jl 

NOISE 
aQUIIICI! 

EQUIVALENT 
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Fig. 4 - Typical factory automation-control system. 
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Fig. 5 - Simple isolated line receiver Illustrating common­
mode noise. 
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Two-Way Communication Link 

Normally, datacom links require isolated transceivers, not 
just receivers, as most remote stations need to send 
information back to the control center. Fig. 6 illustrates how 
the H11 N, in a two-wire, half-duplex, current-loop trans­
ceiver circuit, provides such an optically isolated, noise­
immune, two-way communication link. The moderate supply­
current requirements of the H11N, combined with its wide 
supply-voltage tolerance and high-current output capability, 
allow the output to be biased Irom the loop current. These 
features eliminate the need for either a separate isolated 
supply at the isolated terminal or for a third bias-supply wire 
in the date link. The receiver H11 N1 input IRED is biased 
from the transmitter output through'a 5-mA current source 
that maintains -4V across itself. This voltage guarantees 
the transmitter H11 N1 adequate supply voltage and stabi­
lizes the receiver input current over a wide variety of line 
conditions. It also permits "party-line" operation of two 
isolated transceivers per loop. Link speed is limited by the 
H11 N transmitter bypass capacitor, which raises the longer 
propagation delay time (tpl) from 150 ns to about 600 ns. 
For long-line applications, this is not a severe limitation, as 
the transmission-line properties also limit data rate. 

I-

~ 
" o 
o 

2V 5DO ns 

~ 

I~ t--

2V 

NON ISOLATED INPUT TO ISOLATED OUTPUT 
(7416 INPUT TO Hll N OUTPUT, PHASE INVERTED) 

. 

(a) 

(b) 

MOSFET Drivers 
Another example of circuits noted for common-mode noise 
problems are power-MOSFET drivers, especially in series 
strings and the half-bridge configuration. The half-bridge, 
also known as the totem pole, is used to produce an ac 
output from a dc input and is commonly found in motor­
speed-control and switching-power-supply applications. 

The basic half-bridge circuit is illustrated in Fig. 7. Power 
MOSFETs are preferred in this circuit type because of their 
fast and efficient switching, and their rU\jgedness and ease 
of control. A major issue in the operation of the power­
MOSFET half-bridge is the gate drive of the top device. The 
source (i.e., reference terminal) on this top device is attached 
to the drain of the lower device, and will rise and fall at the 
same rate as the load voltage. The power MOSFET has the 
capability of switching 500V in less than 50 ns (i.e., 10,000 
Vips), and therefore puts stress on the common-mode 
capability of the device that carries control information from 
ground to the top of the MOSFET. In most circuit ap­
plications, the MOSFET drive circuit and parasitic wiring 
impedences do not allow switching over full voltage ratings 
under a couple of hundred nanoseconds, although this is 
still in the 2000 to 3000 Vips dvldt range. Fast switching is 
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(HllN IRED TO 7413 INPUT, IN PHASE) 

Fig. 6 - (a) Current-loop data-line isolated transceiver, (b) typical 
performance waveforms for a 3450-foot, #18 pair. 
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desirable in these applicatiqns. as it tends· to reduce 
switching loss in the MOSFET, tpereby increasing efficienc;y; 
lowering junction temperature;. and increasing 'reliability 
under most conditions. These same considerations pertain 
to the series connection ot power MOSFETs, Fig. 8. Such 
arrangements have i~entical schematics and differ only in 
the phasing of the gate signal. 

r--=::--"--{) + 

B2C$-42103 

Fig. 7 - Half-bridge power-MOSFET circuit. 

STAGES AS 
REQUIRED 

92CS-42904 

Fig. 8 - Series-conneoted power MOSFET. 

Gate-Control Circuits 

Many gate-control circuits have been proposed for the top 
power-MOSFET driver. These include level-shift circuits 

R12': Vsa 
0.05 

15R1 .2,.-­
VSS-15 

using bipoll!r or MOSFET deviclls, tFa~Sformer isolation, 
piezoelectric illolation; or optical .isoI1ltion. None of these 
circuits h;;ls yet become a universal choice due to the often 
conflicting .constraints of 6ircliit simpliCity and cost, auto­
matic·.assemblycompatibility, power dissipalion, switching 
speed, duty cycle, crossover timing reliability, and commonc 
mode n.oise immunity. 

Altt)(j'ugh the H1 i N is not a panacea for noise immunity 
problems, . it does offer excellent isolation, low power 
consumption, and fast, IIf/ident switching. It also Is 
cO!'Tlpatible with a v;;lriety of simple clrcuitconfigurations, 
opiimizing drive-circUit performance. In Figs. 9 and 10, 
each circuit uses a boo'tstrap, "flying capacitor" to power 
both the gate ofthe MOSFETand the H11 N Schmitt-trigger 
I.C, The capaCitor s.ize is determined by the maximum 
conduction time of the power MOSFET .. The MOS input 
characteristics of the Insulated Gate Transistor (IGT) allow 
identical circuitry to be used with the high-voltage switch. 
In the Fig. 9 circuit; the capacitor, recharging, and gate bias 
are supplied by a simple resisior network. This network also 
regulates the H11N and gate-bias voltage. The disadvantage 
of this configuration is that both duty cycle and MOSFET 
turn-on times are limited by RC time constants. The use of 
simple signal transistors to amplify charging currents (for 
the bootstrap capacitor and the MOSFET gate capacitance) 
overc.omes these limitations, however, and yields a high­
performance circuit. A zener limits the bias-capacitor voltage 
so that it does not require several RC time constants to fully 
charge. Both circuits are extremely noise-immune if the 
physical placement of the wiring minimizes the parasitic 
coupling of signals between the logic circuitry and the 
isolated gate-bias circuit. 

Effective Solution 

Dielectric iSlllation is an extremely effective method of 
eliminating common-mode noise signals in high-speed 
switching circuits. Optoisolators can now offer speed and 
voltage compatibility with both logic and power circuitry 
and can provide high common-mode transient Immunity. 
The high-performance H11 N Schmitt-trigger-output opto­
isolator combines these characteristics with modest power 
consumption at a reasonable cost, making it a very flexible 
solution to noise problems common to all logic and power­
control systems. 

'----+-------+-OOUTPUT 

92CS-42iOS 

Fig. 9 - Simple, Isolated, power-MOSFET driver. 
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Fig. 10 - High-performance, isolated, power-MOSFET driver. 
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Common-Drain Power-MOSFET Gate-Drive 
Solutions Using th~ H11 NIL Optoisolators byW. H. Sahm 

Introduclion 

Power-MOSFET devices in the half-bridge configuration, 
Fig. 1, are becoming popular for both switching-power­
supplies and PWM (pulse-width-modulated) motorc~ntrols. 
These circuits include a common-drain stage on which the 
gate and source-terminal potentials, Le., the .control­
terminal potentials, rise and fall hundreds of volts In tens ~f 
nanoseconds. The magnitude and rate of change of this 
common-mode voltage places severe constraints qn the 
gate-drive circuitry and represents a challenge to the circuit 
designer. ' 

r-=:---,-U+ 

Fig. 1 - Half-bridge power-MOSFET circuit. 

This Note investigates several methods of gate control for 
these common-drain MOSFET devices. These methods 
include bootstrap techniques with level shifting accom­
plished through the use of transistors, optoisolators, and 
high-voltage ICs. The conclusions are applicable to the 
power MOSFET, the MOS-IGT, and hybrid MOS-bipolar 
power switches. 

General Considerations 

Fast-switching efficient power MOSFETs are widely used 
for PWM power-control applications. The common-drain­
connected n-channel power MOSFET is often utilized in 
sWitching-power-supplies, motor and solenoid cont~ol, and 
in series-connected high-voltage switches. Although It would 
appear advantageous to utilize common-source p-channel 
devices in these sockets to simplify gate-drive circuitry, the 
penalty caused by the use of p-channel devices .is ~oo 
severe in all but the lower-circuit lower-voltage application 
areas. This situation will remain until' III-V enhancement­
mode devices become widely available at low cost (if they 
ever prove viable), because silicon p-channel devices will 
always require much more silicon area to provide the same 
ratings. This large die area imposes an economic penalty in 
device cost, a performance penalty in the increased 
capacitance associated with the larger die area, and the 
complete lack of. device availability in the higher current 
and/or voltage ratings. These facts assure a long life for the 
common-drain power-MOSFET configuration. Note also that 
a good MOSFET gate-drive design could allow replacement 
of a preamp bipolar with a MOSFET in the drive of a bipolar 
common-<;ollector high-power output, which could amost 
eliminate the need for a floating current source. . 

The complexity of driving the gate of this common-drain 
power MOSFET derives from two fundamental facts: the 
lack of a fixed reference point for the gate signal and the 
·need for a gate voltage with a val ue higher than the positive 
supply rail being controlled. Although these factors are also 
present in bipolar-transistor common-collector stages, the 
fast switching and the magnitude of the gate signal in 
power-MOS devices places more stringent requirements on 
the circuit design. To minimize power dissipation in the 
conducting state, the gate-source voltage should be greater 
than 10V but less than 20V, assuring minimum on-state 
resistance without danger of damage to the fragile gate 
oxide. To minimize power dissipation during switching, the 
gate voltage should have fast rise and fall times when 
driving the highly capacitive gate. Although this explanation 
is simple and elementary, it is not trivial when examined 
from a practical viewpoint. Mass-produced circuits are 
constrained to be very compatible with automated assembly, 
to be very consistent in performance over the tolerance 
limits of the standard components used, to perform reliably 
in an application for long time periods and, if failure occurs, 
to fail in a manner that will not create a safety hazard. 

This combination of performance, manufacturability, relia­
bility, and safety impact the design of the gate-drive circuit, 
which must meet cost and design-schedule goals. The 
performance issues that will determine the gate-drive circuit 
configuration include adequate speed and drive capability, 
total system-power dissipation, and common-mode transient 
immunity. The manufacturability issues include standard 
components, tolerance sensitivity, automatic assembly, size, 
adaptability, cost, and quantity used. Reliability and safety 
are impacted by power dissipation, parts count, isolation, 
noise-transient overvoltage susceptability, ease and speed 
of shutdown, fault-sensing compatibility, and failure con­
sequences. Although this is not an all-inclusive I!st, it serves 
as a starting point to evaluate a gate-drive configuration for 
a common-drain power MOS. 

The Simplest gate-drive circuits directly transfer energy to 
the gate from the control-circuitry low-voltage supply at 
logic ground. Although photovoltaic and piezoelectric 
elements are sometimes used, they provide too little output 
current to be compatible with fast charging and discharging 
of the MOSFET gate capacitance. Pulse transformers can 
supply large currents, although they can be difficult to 
obtain with risetime capability compatible with the power 
MOSFET. Other possible difficulties with pulse transformers 
include input-to-output capacitance, automatic-insertion 
compatibility, and the feedback of Signals from the pow~r 
stages to the control circuitry. Specialty transformers can 
be designed to overcome these disadvantages, although 
economic viability may suffer. Dielectric isolation in these 
energy-transfer devices eliminates the' possibility of high­
voltage power being present on the low-voltage control 
circuits in a fault condition. 

The most common gate-drive circuits utilize a source of 
stored energy referenced to the source of the common­
drain stage. Although this source can be a floating power 
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supply powered through a transformer, or piezoelectric or 
photovoltaic element, it will usually be a capacitor that is 
charged directly from either the low-voltage control supply 
(flying capacitor) or the positive power rail (bootstrap) 
during periods when the common-drain stage is blocking. 
The bootstrap circuit capacitor may be recharged during 
long conduction periods of the common-drain MOSFET by 
using load current. Channel resistance is momentarily 
allowed to rise until drain-source voltage reaches the 
approximately 15V required to recharge. To provide this 
recharge or "refresh" of a flying-capacitor circuit, the 
common-drain stage must fully turn off and block full supply 
voltage. The charge on this capacitor Is a supply for the 
gate of the common-drain power MOSFET and its control 
circuitry. The control circuitry can be as simple as a resistor 
and high-voltage level-shift transistor, but usually consists 
of several devices to provide gain, fast switching, noise 
suppression, voltage stability, and other desired functions. 
Simple optoisolators are often used to provide the control­
signal path from the low-voltage circuitry, although speed 
can be marginal in many cases. Until recently the more 
complex optoisolators would provide speed, but were limited 
in common-mode rejection and in voltage capability. The 
high-voltage Integrated circuit (HVIC) has also become 
available recently, providing both the level shift of the 
control signal and tha signal processing for the common­
drain MOSFET gate drive. It also can be designed to provide 
over-current protection, automatic refresh, and coordination 
of conduction times of the common-drain and common­
source stages. Devices available to date can operate up to 
500V and above 20 kHz. These HVICs are normally designed 
as application-specific devices for specific system 
applications. 

Oplollolalor Characlerllllcl 
Recently, high-speed optoisolators, with excellent common­
mode rejection and wide supply-voltage compatibility, have 
become available. The simplest and least costly of these 
devices are six-pin dual-in-line plastic-packaged infrared 
diode-input Schmltt-trigger-output configurations. Two 
basic derivations are commonly available, one being 
optimized for fast switching and one for low power con­
sumption. These derivations are convenient for the power­
MOSFET-circuit designer, as a basic "universal" circuit can 
be designed, and only the optolsolator changed for a choice 

of either longer duty cycles (>10 ms) at moderate speeds 
(~200 kHz @ 150 ns t" tf), or a shorter duty cycle operating 
to more than 2 MHz with 15-ns transitions. Duty cycles are 
limited by the Schmitt-trigger power-supply current draining 
the source capaCitor and can be increased with larger 
storage capacitance, but at the cost of increased refresh 
time or more complex refresh circuitry. DC operation 
requires a refresh scheme or a small power supply, as 
mentioned above. Overall, these optoisolators appear to 
offer great advantages in driving common-drain power 
MOSFETs and similar devices, such as IGT, MOS-gated 
thyristor, etc. 

Tell CirculI 
To check the apparent advantages of the optolsolator 
approach, a circuit was built that employed the GE Solid 
State H11 L (slow) and H11 N (fast) optolsolated Schmitt 
triggers. A plug-In prototype board was used to constru.ct 
the circuit of Fig. 2. The circuit makes use of an IRF630 
power-MOSFET switch and replaces the lower FET with a 
45-ohm power-resistor source load. A 1-pF aluminum 
electrolytic capacitor was used as the bootstrap supply, 
with a variable dc power source for V ••. The V •• supply was 
kept below 75V to keep the circuit within the IRF630 ratings 
during the turn-off spike. No heatsinks or special wiring 
precautions were used. Although only the H11 N1 is actually 
specified for common-mode rejection at 2000 Vips 
minimum, the lower-cost H11 L 1 uses similar shielding in the 
IC chip, and Identical packaging. These similar features of 
the H11 L 1 and N1 lead to the expectation of a similar 
ability to function under high dv/dt. 

Tests of the circuit confirmed the expected performance for 
both optoisolators in the circuit. The H11 L was driven from 
5V pulses with a 2K resistor, and drives the IRF630 at about 
300 kHz with a 12% duty cycle. Turn-on and turn-off times 
of the IRF630 were about 60 ns, which yielded more than 
2000-Vlps dv/dt during the 175V turn-off spike. These wave­
forms are illustrated in Fig. 3. The H11 N1 was then sub­
stituted for the H11 L, and the value of the infrared diode­
limiting resistor was reduced to 6BO ohms. Operation at 1 
MHz was confirmed. Higher-frequency operation was 
obtainable through heatsinking of the IRF630 and the use of 
a higher-rated load resistor. The waveform presented in Fig. 
4 illustrates this operation, and about the same dv/dt O!! the 
H11 L provided. 
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Fig. 2 - Optically Isolated power-MOSFET-drlver test circuit. 
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Fig. 3 - Waveforms taken with an H11 L in the test circuit. 
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Fig. 4 - Waveforms taken with an H11 N in the test circuit. 
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