




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Optoelectronic Specifications

Photon Coupled Interrupter Module CNY28

The GE 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

tape, cards, shaft encoders, or other opaque material, switching the o o) |
output transistor from an “ON” into an “OFF” state. [W LT o | A 30 x| 2
CHIC AR E AR A A s
FEATURES: 7 LA I -l b - N L P N
Pt :: ';;: I:‘I, 11': 711: " W&' RS e e,
® Low cost, plastic module Ol (e b
® Non-contact switching o] S e " A 1 LD
® Fast switching speeds ':' -:‘:‘ -:-g E i‘;.'. ' ﬁ%m
® Solid state reliability blas] | "RL‘&', , o
® /O compatible with integrated circuits -
absolute maximum ratings: (25°C) (unless otherwise specified)
Storage and Operating Temperature -55° to 85°C. Lead Soldering Time (at 260°C) 10 seconds.
INFRARED EMITTING DIODE PHOTO-TRANSISTOR
Power Dissipation *100 milliwatts Power Dissipation %150 milliwatts
Forward Current (Continuous) 60 milliamps Collector Current (Continuous) 100  milliamps
Forward Current 1 amp VCEO 30 volts
(peak, 100us, 1% duty cycle) VECo 5 volts
Reverse Voltage 3 volts
*Derate 1,67mW/°C above 25°C ambient **Derate 2,5mW/°C above 25°C ambient
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE TYP. | MAX. UNITS || PHOTO-TRANSISTOR MIN. | MAX. | UNITS
F 4 Volt 1.2 1.7 volts Breakdown Voltage 30 - volts
°'X;' 10 m“:; V(@R)CEO (I = 10 mA)
- 10 samps || Breakdown Voltage 5 - volts
Rw:\',: S‘g{,‘;m V(BR)ECO (IE = 100uA)
150 - pf Collector Dark Current - 100 nA
c"(‘\‘i’:‘g‘f’f .1 Mh) ICEO (VCE = 10V, Ip = O, H=0)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
Output Current (I = 20mA, VCE = 10V) -
Saturation Voltage (IF = 20mA, I¢ = 251A) 220 3'020 0.4 [::hn';pu
Switching Speeds (Vg = 5V, Ig= 30mA, Ry = 2.5Q)
On Time (tg+1ty) - -
Off Time  (tg+ t;) - : - ﬁ:::
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Vee(sat.)~NORMALIZED Ice(on)-NORMALIZED QUTPUT CURRENT

_ ton AND toer NORMALIZED TO 2.5K OHMS

CNY28 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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g / - -~
/ / Y
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| o ~ w
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. — = I, 30mA H // g
i [=]
—-/ \E_g . 09mA ;o | § )
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A 1] | [
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R
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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-darlington 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

1. INCH DIMENSICWS ARE

. D2 30 33 ne | 129 DERIVED FROM MILLIMETERS.
® Solid-state reliabllity o |69 | 75 | 2r2] 2908 2. FOUR LEADS. LEAD CROSS
X oY L « |23 | 28 |lom| w0 SETWERN 57 M (om0l
® 1/O compatible with integrated circuits £ lein | e | ze) 20 Lk Sk
o |32 | sa | i28| s 3. THE SENSING AREA 5 DEFWED
o lies | wz | 7| 738 BY Dllenion YIS W
s 85 10 34 | 039 {2,030 INCH).
vy S | 345 | 378 l |!€l 147
—eyhe T ) ] _103 NOM. 3
absolute maximum ratings: (25 °C) (unless otherwise specified)
Storage and Operating Temperature -55° to 85°C. Lead Soldering Time (at 260°C) 10 seconds.
INFRARED EMITTING DIODE PHOTO-DARLINGTON
Power Dissipation *100 milliwatts Power Dissipation *%150  milliwatts
Forward Current (Continuous) 60 milliamps Collector Current (Continuous) 100  milliamps
Forward Current 1 amp VCEO 25 volts
(peak, 100 us, 1% duty cycle) VECO 7  volts
Reverse Voltage . 3 volts
*Derate 1.67mW/°C above 25°C ambient **Derate 2.5mW/°C above 25°C ambient
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | TYP. MAX. | UNITS PHOTO-DARLINGTON MIN. | MAX. | UNITS
K Forward Voltage 1.2 1.7 volts Breakdown Voltage 25 - volts
(p=10mA) V(BR)CEO (IC =10 mA)
Reverse Current - 10 Mamps Breakdown Voltage 7 - volts
(VR =2V) V(BR)ECO (IE = 100ua)
Capacitance 150 - pf Collector Dark Current - 100 nA
(V=0,f=1MHz) Iceo (VCE= 10V, Ip=0, H=0)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
Output Current (Ig = 20mA, VCE = 5V) 2500 - - Mamps
Saturation Voltage (Ig = 20mA, Ic = 0.5 mA) - - 1.2 volts
Switching Speeds (Vg = 10V, Ic = 2 mA, RL, = 10082)
On Time (tg+t,) - 150 - Msecs
Off Time (tg + tf) - 150 - Msecs
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1on AND 1 NORMALIZED

CNY29

TYPICAL CHARACTERISTICS

Optoelectronic Speciiications
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Optoelectronic Specifications

Photon Coupled Isolator CNY30-CNY34

MILLIMETERS INCHES

Ga As Infrared Emitting Diode & Light Activated SCR SYWEOL Ui T wax, | MiN. | MAX. NOTES
The GE Solid State CNY30 and CN'Y34 consist of a gallium arsenide, A 3.37%21 KNI O!RE.:sO .
infrared emitting diode coupled with a light activated silicon con- SEATING c - 864 ~ | 30 | 2
trolled rectifier in a dual-in-line package. These devices are also -~ A—| ° 408 | 08 o6 | 020
available in Surface-Mount packaging. Aanl |t 101 178 :ggg gzg
absolute maximum ratings: (25°C) TC e AR A e E- A
| INFRARED EMITTING DIODE ] - ST il A IR

Power Dissipation (-55°C to 50°C) *100  milliwatts ATAY A R IO e R

Forward Current (Continuous) 60  milliamps \ _;j“F e liing R gigg s ;32

(-55°C to 50°C) : : :

[ NOTES:
1. INSTALLED POSITION LEAD CENTERS.
2. OVERALL INSTALLED DIMENSION.

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

o - Iﬂ_
Forward Current (Peak) (-55°C to 50°C) 1  ampere z,} L, T T u v
(100 us 1% duty cycle) G _.\'
- o

Reverse Voltage (-55°C to 50°C) 6 volts L
*Derate 2,0mW/°C above 50°C. TOTAL DEVICE

PHOTO-SCR o 3

t Temperature Range -55°C to 150°C
Off-State and Reverse Voltage CNY30 200 volts z::fagfmg"}“e‘;n;i;ﬁw Rongs 55°C to 100°C
(-55°Cto 100°C) CNY34 400 volts

Normal Temperature Range (No Derating) -55°C to 80°C
Soldering Temperature (10 seconds) 260°C
Total Device Dissipation (-55°C to 50°C), 450 milliwatts

Peak Reverse Gate Voltage (-55°Cto S0°C) 6  volts
Direct On-State Current (-55°C to 50°C) 300  milliamps

(Sl;rsgoec(x;m%-;;g)On-State Current 10 amps Linear Derating Factor (above 50°C), 9.0mW/°C
- o) :
Isolation Volt Input to Output).
Peak Gate Current (-55°C to 50°C) 10 milliamps| | SU€° sgs%({’,‘( °k) age ( npliwoov?kf;;))
Output Power Dissipation peat
(-55°C to S0°Cy** 400  milliwatts Steady-Stla;S éﬁlatlon Voltagel(olggtllt to Output).:
**Derate 8mW/°C above 50°C. (peak) RMS)

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

INFRAREDEMITTINGDIODE| TYP. | MAX. UNITS PHOTO-SCR MIN.| MAX. | UNITS
Forward Voltage Vg 1.1 1.5 volts Peak Off-State Voltage—Vpy - CNY30 1200 | — volts
(I = 10mA) (Rgk = 10KQ, To =100°C) CNY34 |400| — volts
Peak Reverse Voltage—Vgy CNY30 [200| — volts
(T4 =100°C) CNY34 {400 | — | volts
On-State Voltage—Vy 1.3 | volts
Reverse Current Iy - 10 microamps (Ir = 300mA)
(Vr =3V) Off-State Current—Ip CNY30 50 | microamps
(Vp=200V,T,=100°C,I=0,Rg x=10K)
Off-State Current—Ip CNY34 150 | microamps
(Vp=400V,T5=100°C,Iz=0,Rgx=10K)
Capacitance 50 — picofarads Reverse Current—Ig CNY30 50 | microamps
(V=0,f=1MHz) (VR=200V, T4 =100°C, Iz = 0)
Reverse Current—Ig CNY34 150 | microamps
(VR =400V, T = 100°C, I = 0)

coupled electrical characteristics (25°C)

MIN. MAX. UNITS
Input Current to Trigger Vak = 50V,Rgx =10KQ  Igp - 20 milliamps
VAk = 100V, Rgk =27KQ  Ipr - 11 milliamps
Isolation Resistance Vio = 500Vpc o 100 - gigaohms
Turn-On Time — V5 ¢ = 50V, Ig = 30mA, Rgx= 10KQ, Ry =200 ton - 50 microseconds
Coupled dv/dt, Input to Output (See Figure 13) 500 - volts microsec,|
Input to Output Capacitance (Vio = O,f =1 MHz) - 2 picofarads

VDE Approved to 0883/6.80 0110b 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

2
10A, T°L COMPATIBLE, SOLID STATE RELAY . 470 N cny 34 i 100 N

Use of the CNY34 for high sensitivity, 2500V iso-

~O0.luF ‘CONTACT"

lation capability, provides this highly reliable solid /:\ O.lp 220V AC
state relay design. This design is compatible with SCI46D $47 N
74, 74S and 74H series T?L logic systems inputs °
and 220V AC loads up to 10A. IN50€0 (4)

INDICATOR
25W LOGIC INDICATOR LAMP DRIVER LAMP
The high surge capability and non-reactive input characteristics z B
of the device allow it to directly couple, without buffers, T2L $100.n.
and DTL logic to indicator and alarm devices, without danger L 220VAC
of introducing noise and logic glitches. ~O.IuF

o

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 1%. 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
t, =.010 Seconds
f = 25Hertz
Ta =250C
.
Vp
i} 041
EXPONENTIAL L. osciLoscore
RAMP GEN.
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Optoelectronic Specifications

Photon Coupled Isolator CNY31

Ga As Infrared Emitting Diode & NPN Silicon Photo-Darlington Amplifier

The GE Solid State CNY31 is a gallium arsenide, infrared emitting "i i "‘ 4 L
diode coupled with a silicon photo-darlington amplifier in a low-cost PR e 1Y
plastic package with lead spacing, compatible to dual-in-line package. eI T 2o E o o[ste £
LEAD PROFILE "‘ s}
P L 35 e Y T
. . o AT 3 AN, MAX. ! |
absolute maximum ratings: (25°C) L st |
INFRARED EMITTING DIODE 4 SR Y 3 SEATING
e [288% 724 180 | PLANE
Power Dissipation *100 milliwatts i OICLI 10 229 :; i !
Forward Current (Continuous) 60 milliamps L [300] — [76%2 T I
Forward Current (Peak) 3 ampere R CAE _'5%7-1%! x || x
(Pulse width 1 usec 300 pps) 2L 0 [ R —ey 02 fo—
Reverse Voltage 3 volts | FOUR LEADS, LEAD DIMENSIONS CONTHOLLED
BETWEEN 080" (1,27 MM) FROM T|
*Derate 1,67 mW/°C above 25°C ambient, PEANE NG The EXD OF The LenDs.

TOTAL DEVICE

Storage Temperature -55 to 85° C
Operating Temperature -55 to 85°C

PHOTO-DARLINGTON

Power Dissipation **150 milliwatts Lead Soldering Time (at 260°C) 10 seconds
Vceo 30 volts Surge Isolation Voltage (Input to Output).
ECO 7 volts 5650V(penk) 4000v(RMS)
Collector Current (Continuous) 100 milliamps Steady-State Isolation Voltage (Input to Output).
**Derate 2.5 mW/°C above 25°C ambient, 5300V ey 3750V rus)

individual electrical characteristics (25°C)

INFRARED EMITTING DIODE TYP. | MAX. | UNITS PHOTO-DARLINGTON MIN.| TYP.|MAX.| UNITS
Forward Voltage 1.1 1.7 [volts Breakdown Voltage — Vigrycgo | 30 | — | — [ volts
(IF = IOmA) (Ic = 10mA, Iy = 0)
Breakdown Voltage - Vgrygco | 7 | — | — |volts
Reverse Current - 10 |microamps (Ig = 100uA, Iy =0)
(Vr =3V) Collector Dark Current — Iogo - 5 |100 | nanoamps
(Ve = 10V, 1 = 0)
Capacitance 50 | - |picofarads Capacitance - | 6 | — [picofarads
(V=0,f=1MHz) (Vcg = 10V, f = 1 MHz)

coupled electrical characteristics (25°C)

MIN. | TYP. | MAX. UNITS
DC Current Transfer Ratio (Ir = SmA, Ve = 5V) 400 - - |%
Saturation Voltage — Collector to Emitter (Ir = SmA, I = 2mA) - 0.8 1.4 |volts
Isolation Resistance (Input to Output Voltage = 500Vp¢) 100 - — | gigaohms
Input to Output Capacitance (Input to Output Voltage = O,f = 1 MHz) - - 2 picofarads
Switching Speeds. Turn-On Time — (Vog = 10V, I¢ = 10mA, Ry, = 10082) - 125 — | microseconds
Turn-Off Time ~ (Vgi = 10V, I¢ = 10mA, Ry, = 100Q) - 100 - | microseconds
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CNY31

TYPICAL CHARACTERISTICS

Optoelectronic Specifications
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Optoelectronic Specifications

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 *100 milliwatts

Forward Current (Continuous) 60 Milliamps

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

Reverse Voltage 3 volts

*Derate 1.67 mW/° above 25°C ambient.

A py b
4
b by 1@ + D |4
SECTIONXX ¥ 2|a al3
LEAD PROFILE E_+ ," Ej s}
INCHES MILLIMETERS .
SYMBOLWiN. ] MAX_ | MIN.] MAx, | \CTES e ¥
3 ] 889 sl
v |.024].030] 600 | 750 | 1
1 |.020 NOM. TLWQM. T 0
p— — "—IT
285 724 800 SEATING
€2 1.090[110]2.29 [2.79 PLANE
E | — 1 — 1635 i
L_[300] — (762 — 1 L
R__[.050 NOM.| 127 NOM. r]_f
S 1020030 50 76 x I x
S 102010301 50 | 76
NOTE = 62 fo—
1. FOUR LEADS, LEAD DIMENSIONS CONTROLLED

BETWEEN 050" (1.27 MM) FROM THE SEATING
PLANE AND THE END OF THE LEADS.

TOTAL DEVICE

PHOTO-TRANSISTOR

Storage Temperature -55 to 85°C
Operating Temperature -55 to 85°C

Power Dissipation **#150  milliwatts Lead Soldering Time (at 260°C) 10 seconds
Vceo 30 volts Surge Isolation Voltage (Input to Output)
VECO 5 volts 5650\/@%1() 4000v(RMS)
Collector Current (Continuous) 100 milliamps Steady-State Isolation Voltage (Input to Output).
**Derate 2,5 mW/°C above 25°C ambient. 5300V peay 3750V gws)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE TYP. |MAX. UNITS PHOTO-TRANSISTOR MIN.| TYP.|MAX.| UNITS
Forward Voltage 1.1 1.7 {volts Breakdown Voltage — V(gr)cEo 30 — | — ]volts
(IF = 10mA) (Ic =10mA, Ig = 0)
Breakdown Voltage — V(gr)Eco 5 — | — [volts
Reverse Current — 10 |micoramps| (Ig = 100uA, Ig = 0)
(Vg =3V) Collector Dark Current — Icgo — | 5 |100 {nanoamps
(Vce = 10V, I = 0)
Capacitance Capacitance — | 3.5 — |picofarads
(V=0,=1MHz) 50 —  |picofarads (Vcg = 10V, f = IMHz)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (Ir = 10mA, Vcg = 10V) 20 — - |%
Saturation Voltage — Collector to Emitter (I = 10mA, I¢c = 0.5mA) - 0.2 0.4 | volts
Isolation Resistance (Input to Output Voltage = 500Vpc) 100 - — | gigaohms
Input to Output Capacitance (Input to Output Voltage = O,f = 1 MHz) — - 2 picofarads
Switching Speeds: Turn-On Time — (Vcg = 10V, Icg = 2mA, Ry = 100Q) — 3 — | microseconds
Turn-Off Time — (Vcg = 10V, Icg = 2mA, Ry = 100Q) - 3 — | microseconds
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CNY32

TYPICAL CHARACTERISTICS

Optoelectronic Specifications
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Optoelectronic Specifications

Photon Coupled Isolator CNY33

Ga As Infrared Emitting Diode & NPN Silicon High Voltage Photo-Tran'»si_sio_r1 svmpoL | MILLIMETERS | INCHES | o
The GE Solid State CNY33 is a gallium arsenide, infrared emitting ' :—_E} Fos [t [ | [ wax
.diode coupled with silicon high voltage phototransistors in a dual- 5. 8 7.62 REF. 300 REF. 1
in-line package. This device is also available in Surface-Mount ol 5 e | Toee! o6 | 0w | 2
packaging. PLANE '— ——d il e ~ | 508 - | 200 | 3
. . . ° J\"'K [~— A— F 1.01 1.78 040 | 070
absolute maximum ratings: (25°C) ; lan G | 228 | 280 | o0 | g0\
] 7| 203 | 30s| 008 | 012
INFRARED EMITTING DIODE qopview| g K12 o el s
Power Dissipation *100  milliwatts J\‘}V ‘Z’ | A e e
Forward Current (Continuous) 60  milliamps RO 202 | 343 | 115 | 135
H |’ _.{ F*«— S 6.10 6.86 .240 270
Forward Current (Peak) ampere i s
(Pulse width 1 usec 300 pps) l II l 1. INSTALLED POSITION LEAD CENTERS.
Reverse Voltage volts ot T h ? 2. OVERALL INSTALLED DIMENSION.
0 0, . —l— 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/ C above 25°C ambient. G—| _.l' SEATING PLANE.
I~° 4 FourpLACES
PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation #*300  milliwatts Storage Temperature -55 to 150°C
Vceo 300  volts Operating Temperatute -55 to 100°C
Veso 300  volts Lead Soldering Time (at 260°C) 10 seconds.
VesoO volts Surge Isolation Voltage (Input to Output).
Collector Current 100  milliamps 3535V peaiy 2500V sy
(Continuous) Steady-State Isolation Voltage (Input to Qutput).
p P
**Derate 4.0mW/°C above 25° ambient. 3180V, 2250V o)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE| TYP. | MAX. | UNITS PHOTO-TRANSISTOR MIN. | MAX. | UNITS
Forward Voltage 1.1 1.5 volts Breakdown Voltage — V(grycro 300 - 1volts
(Ir = 10mA) (Ic = ImA; I = 0) |
Breakdown Voltage — V(grycBo 300 — |lvolts
(Ic = 100uA; Ig =0) |
Reverse Current — 10 microamps Breakdown Voltage — V(BR)EBO 7 — | volts
(Vg =6V) (Ig = 100pA; Ig =0)
A Collector Dark Current — Icgo
| (Vce=200V; Ig=0, T5 = 25°C) — | 100 | nanoamps
Capacitance | 50 — picofarads (Vcg=200V; Ig=0; T, =100°C) — | 250 | microamps
(V=0,=1MHz)
coupled electrical characteristics (25°C)
MIN. | TYP.|] MAX UNITS
DC Current Transfer Ratio (I = 10mA, Vog= 10V) 20 — - %
Saturation Voltage — Collector to Emitter (Ir = 10mA, I¢ = 0.5mA) - 0.1 04 volts
Isolation Resistance (V1o = 500Vpc) 100 — - gigaohms
Input to Output Capacitance (Vio = O,f = 1MHz) - - picofarads
Switching Speeds:  Turn-On Time — (Vcg = 10V, Icg = 2mA, Ry = 10082) - 5 - microseconds
Turn-Off Time — (Vg = 10V, Icg = 2mA, Ry, = 100Q) - 5 - microseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025
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CNY33

Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

AC Input Photon Coupled Isolator CNY35

SEATING

Ga As Infared Emitting Diodes & NPN Silicon Photo-Transistor ’ j’j’“fk e —a—
The GE Solid State CNY35 consists of two gallium arsenide, infrared T |'N.‘ L LY.
emitting diodes connected in inverse parallel and coupled with a ] 1 3 1
silicon phototransistor in a dual-in-line package. This device is also 8 c |(ToPViEW) S
R . k | ™ A s |
available in Surface-Mount packaging. ! t
— pYRTAY
FEATURES: . .
T PR—— . e Gl i
e AC or polarity insensitive inputs Jot o s m.l
o Fast switching speeds :EE i P T L/ T
® Built-in reverse polarity input protection z ! o5 1 h .
* High isolation voltage 30— toa e J
[T 3 [0
e High isolation resistance -
e I/O compatible with integrated circuits sme: WILLIMETERS | INCHES -
. . . ° IENESSEDNES?
absolute maximum ratings: (25°C) (unless otherwise specified) T 5w Tsm | 30
-8 | 7.62 REF 300 REF 1
INFRARED EMITTING DIODE c - | 864 - 340 ‘ 2
D 406 508 016 | 020
Power Dissipation — Ty = 25°C *100  milliwatts E o 138 e e
Power Dissipation — Ty =25°C *100 milliwatts G . 228 280 | .09 ‘ 110
. . H - ! 216 - 085 4
(T¢ indicates collector lead ool 203 Tiaos | 008 | 012
temperature 1/32" from case) Nl il e
Input Current (RMS) 60 milliamps v i 3 | s | ® ‘l e
Input Current (Peak) *1 ampere R | 202 | 343 ‘ 1s | 138
(Pulse width 1 s, 300 pps) s | 6w | 6| 20| 2m
*Derate 1.33 mW/°C above 25°C O INSTALLED POSITION LEAD CENTERS
2. OVERALL INSTALLED DIMENSION.
3. THESE MEASUREMENTS ARE MADE FROM THE
PHOTO-TRANSISTOR SEATING PLANE
.. . o i 4. FOUR PLACES.
Power Dissipation — Ty =25C **300 milliwatts
Power Dissipation — T = 25°C ***500 milliwatts TOTAL DEVIC
(T¢ indicates collector lead E .
temperature 1/32" from case) Storage Temperature -55 to 150°C
Vceo 30 volts Operating Temperature -55 to 100°C
Veso 70 volts Lead Soldering Time (at 260°C) 10 seconds
VEBO 5 volts Surge Isolation Voltage (Input to Output)
Collector Current Continuous) 100  milliamps 1500V peak) 1060V (rwms)
**Derate 4,0 mW/°C above 25°C Steady-State Isolation Voltage (Input to Output)
***Derate 6.7 mW/°C above 25°C 950V(peak) 66OV(RMS)
individual electrical characteristics (25°C) (unless otherwise specified)
INFRARED EMITTING DIODE MAX. UNITS PHOTO-TRANSISTOR MIN. MAX. UNITS
Input Voltage — Vg 1.8 volts Breakdown Voltage — V(gr)cEO 30 - volts
(I = t10mA) (Ic = 10mA, I =0)
Breakdown Voltage — V(gr)cBo 70 — volts
(Ic = 100uA, If =0)
Breakdown Voltage — V(gr)EBO 5 - volts
(Ig = 100pA, If = 0)
Capacitance 100 picofarads Collector Dark Current —Icgo — 200 | nanoamps
(V=0,f=1MHz) (Vcg = 10V, Iy = 0)
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CNY35

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

Optoelectronic Specifications

MIN. MAX. UNITS
Current Transfer Ratio (Veg = 10V, [g = £ 10mA) 10 — percent
Saturation Voltage — Collector to Emitter (Icgo = 0.5 mA, Ig =+ 10mA) — 04 volts
Isolation Resistance Vi = 500V (note 1) 100 - gigaohms

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

the output terminals (transistor) shorted together.

PEAK
OUTRUT
. /
PEAK
ouTPUT / \

1cE0)PUTPUT WAVE FORM (SEE NOTE 2)
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I INPUT WAVE FORM
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These waveforms and curves are exaggerated
in amplitude differences to indicate the out-
puts corresponding to the positive and neg-
ative input polarities will not be identical.
Typical differences in amplitude is 10% to

20%.
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Optoelectronic Specifications

£ ~INPUT CURRENT -mA

TYPICAL CHARACTERISTICS
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CNY35 Optoelectronic Specifications

TYPICAL APPLICATIONS

LOAD MONITOR AND ALARM

POWER SWITCH
[ MONITOR
L-¥ SWITCH
In many computer controlled systems where
120 VAC A AC power is controlled, load dropout due to
o 8.2K LOAD 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
2200 ? 033 n AC power monit(‘)‘r x/h.ich lights an alarm lamp
and provides a “1” input to the computer
control in either of these situations while
+5V 10K 39K [CNY35 maintaining complete electrical isolation be-
o AA % . . tween the logic and the power system.
s =8
D29E2 l ' Note that for other than resistive loads, phase
ALARM 330 LED angle correction of the monitoring voltage
_ INPUT TO LOGIC divider is required.
o ALARM
LIGHT

RING DETECTOR

0.2uf IK R —

1
L L YAYAY, 1 1 1 ° In many telecommunications applications it is
| desirable to detect the presence of a ring
: | signal in a system without any direct electrical
86 Vac — 1 contact with the system. When the 86 Vac
| Zg—“ | ¢ ring signal is applied, the output transistor of
| | the CNY35 is turned on indicating the presence
| | of a ring signal in the isolated telecommuni-

[ —0 cations system.

|

UPS SOLID STATE TURN-ON SWITCH

BATTERY
+

D45H8 Interruption of the 120 VAC power line
turns off the CNY3S, allowing C to charge
and turn on the 2N5308-D45H8 combination

TO INVERTER which activates the auxiliary power supply.

OR ENGINE This system features low standby drain, isola-

2N5308 STARTER 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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Optoelectronic Specifications

Photon Coupled Interrupter Module CNY36

The GE Solid State CN'Y36 is a gallium arsenide infrared emitting

NOTES|

— o

diode coupled with a silicon phototransistor in a plastic housing. The £ %s[ 5 ﬂr- .
gap in the housing provides a means of interrupting the signal with SN 1 -
tape, cards, shaft encoders, or other opaque material, switching the PP, ' b"ei’.‘v'é'a‘ikél{’.‘:%’.‘fus.s‘
. 2 il = 2. FOUR LEADS. LEAD CROSS
output transistor from an “ON” into an “OFF” state. e ' BRSSO
W TP o
o My
FEATURES: e ¢ s L 1o, o) o B DersoNTY <o W
Lo t. plasti odul d_ _; A o v NoM. ! 103NoM, | 3
° w cost, plastic m e
® Non-contact switching ! ~tn ‘
® Fast switching speeds M |I -:
® Solid state reliability ¥R '
® 1/O compatible with integrated circuits [ S

2
absolute maximum ratings: (25°C) (unless otherwise specified)
Storage and Operating Temperature -55° to 85°C. Lead Soldering Time (at 260°C) 10 seconds.

INFRARED EMITTING DIODE PHOTO-TRANSISTOR
Power Dissipation *100 milliwatts Power Dissipation **%150  milliwatts
Forward Current (Continuous) 60 milliamps Collector Current (Continuous) 100 milliamps
Forward Current 1 amp VCEO 30 volts
(peak, 100us, 1% duty cycle) VECo 5  volts
Reverse Voltage 3 volts
*Derate 1.67mW/°C above 25°C ambient **Derate 2.5mW/°C above 25°C ambient
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE TYP. | MAX. UNITS || PHOTO-TRANSISTOR MIN. MAX. | UNITS
kdown Voltage 30 - volts
Forward Voltage L2 1.7 volts Brea a8
(IF = 10 mA) V@R)CEO (C =10 mA)
Reverse Current - 10 lamps Breakdown Voltage 5 - volts
(VR=2V) V@BR)ECO (E = 1001A)
Capacitance 150 _ pf Collector Dark Current - 100 nA
(V=0,f=1Mhz) Iceo (VCE = 10V, I = 0, H=0)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
Output Current (Ig = 20mA, VCE = 10V) 2 -
Saturation Voltage (I = 20mA, 1¢ = 254A) % o 04 s
Switching Speeds (VCE = 10V, Ic = 2mA, R, = 1002)
On Time (td +tp) - 5 - sec
Off Time (tg + tf) - 5 - ﬁsec
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ton AND toer NORMALIZED TO 2.5K OHMS

CNY36 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator CNY47,CNY47A

Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor

The GE Solid State CNY47 and CNY47A are gallium arsenide Nm, e L oy | LT T ]
infrared emitting diodes coupled with a silicon photo-transistor in a . PR LR
dual-in-line package. These devices are also available in Surface- 1 f TE e S § Lore 406:%%3 .
Mount packaging. | _1_ . . £ |oag oroinar L:‘Z’ )
. . . o my 3! 13| 203|305
absolute maximum ratings: (25°C) ; L*”—"i ek bR )
- N 018 381 3
INFRARED EMITTING DIODE " cometi L] T8 Lol ddlese 400
| PLA I ' f -\ —" o ’
Power Dissipation *100  milliwatts :BIEE i T I T T
Forward Current (Continuous) 30  milliamps = e "|;D ig:nlolu l;‘;’,:,:',:: o corers
Forward Current (Peak) 3 ampere - 4 Tnese mencurements e made o ine sent-
(Pulse width 1 us 300 pps) o plces
Reverse Voltage 3 volts
*Derate 1,33mW/°C above 25°C ambient TOTAL DEVICE
PHOTO-TRANSISTOR Storage Temperature -55 to 150°C
Power Dissipation **150  milliwatts Operating Temperature -55 to 100°C
Veeo 30  volts Lead Soldering Time (at 260°C) 10 seconds
Veso 50  volts Surge Isolation Voltage (Input to Output).
Vego 4 volts 2828V (peak) 2000V(rms)
Collector Current (Continuous) 30  milliamps Steady-State Isolation Voltage (Input to Output).
**Derate 2.0mW/°C above 25°C ambient 1695V peak) 1200V(rms)
individual electrical characteristics (25°C) (
INFRARED EMITTING DIODE | TYP.| MAX. | UNITS PHOTO-TRANSISTOR MIN. [ TYP. [ MAX.] UNITS
Forward Voltage 1.1 | 1.5 | volts Breakdown Voltage—Vgryceo | 30 | — | — | volts
(I = 10 mA) (Ic= 10mA, I =
Breakdown Voltage—V(grycgo | 50 | — | — | volts.
(Ic= 100A, Ig = 0)
Reverse Current — 1100 | microamps Breakdown Voltage—V (gry£Bo 4 — | — | volts
(VR =3 V) . (IE = IOO[J.A, IF = O)
i Collector Dark Current—Iqgo - 15 100 | nanoamps
(Vce =10V, 1z = 0)
Capacitance 50 | — picofarads Collector Dark Current—Icpo - | - 20 | nanoamps
(V=0,f=1MHz) (Vg = 10V, I = 0)
Capacitance - 12 — | picofarads
(Vcg = 10V, F = 1 MHz)
coupled electrical characteristics (25°C)
. MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vg = .4V) CNY47 20 - 60 %
CNY47A | 40 - - %
Saturation Voltage — Collector to Emitter (I = 10mA, I¢c =2mA) CNY47 - 0.1 04 volts
(Ir = 10mA, Ic =4mA) CNY47A 0.4 volts
’Isolation Resistance (Vig = 500Vpc) 100 - , gigaohms
Input to Output Capacitance (Vyg = O,f = 1 MHz) - - 2 picofarads
{Switching Speeds:
Rise/ Fall Time (VCE =10V, ICE =2mA, RL = IOOQ) — 2 — microseconds
Rise/Fall Time (Vcp = 10V, Icp = 50uA, Ry = 100Q) — 300 - nanoseconds

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

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator CNY48

Ga As Infrared Emitting Diode &
NPN Silicon Photo-Darlington Amplifier

The GE Solid State CNY48 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 EMITTING DIODE

Power Dissipation *100  milliwatts

Forward Current (Continuous) 60  milliamps

Forward Current (Peak) 3 ampere
(Pulse width 1 us 300 pps)

Reverse Voltage 3 volts

*Derate 1.33mW/°C above 25°C ambient,

HES
sywgor | MILLIMETERS INC NOTES
MIN. [ max. | MIN. | mAx.
A 838 | 889 330 | 350
|__ ] 7.62 REF. 300 REF. 1
- c - ‘ 864 | - 340 2
D , 406 | 508 016 | 020
E | 508 — | 200 | 3
— A —] F o101 " 178 | 040 | 070
G 228 280 | .090 | .110
o H | - | 216 - 085 4
| —| 4 i 203, .308| .008 i .012
3 ol kv o2se | - 100 -
(ToPVIEW)| S| ™ - 115 - 15
4 l N .381 - 015 -
5 P - | s — | e
pYaYS R 292 i 343 | 115 | 135
\ S 6.10 6.86 240 270
Hpe ~F
! g NOTES:
1 R m‘ 1. INSTALLED POSITION LEAD CENTERS.
P T , 2. OVERALL INSTALLED DIMENSION.
l h 3. THESE MEASUREMENTS ARE MADE FROM THE

o |t SEATING PLANE.
|~0 4

. FOUR PLACES.

TOTAL DEVICE

PHOTO-DARLINGTON
Power Dissipation **150  milliwatts
VCEO 30 volts
Vepo 30 volts
VEBO 6  volts
Collector Current (Continuous) 100  milliamps

Storage Temperature -65 to 150°C
Operating Temperature -55 to 100°C

21 20(peak) 1 SOOV(RM S)

Lead Soldering Time (at 260°C) 10 seconds
Surge Isolation Voltage (Input to Output).

Steady-State Isolation Voltage (Input to Output).

**Derate 2,0mW/°C above 25°C ambient. 1270V (peak 900V (rms)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | TYP. | MAX. UNITS PHOTO-DARLINGTON MIN.| TYP.| MAX. | UNITS
Forward Voltage Breakdown Voltage—V gr)cEo 30| - — volts
(Iy = 10mA) 1.1 1.3 | volts (Ic =10mA, Iz = 0)
Breakdown Voltage — Vgryceo | 30| — | — volts
(Ic = 100pA, Ir = 0)
Reverse Current Breakdown Voltage — V(gryEBO 6 — | — volts
(Vg =3V) - 10 | microamps | | (Ir = 100pA, Ir = 0)
Collector Dark Current — Icgo —| 5| 100 | nanoamps
(Vcg =10V, Iy = 0)
Capacitance Capacitance -1 6 — | picofarads
(V=0,=1MHz) 50 — | picofarads (Vcg = 10V.f =1 MHz)
coupled electrical characteristics (25°C)
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vcg =1V) 600 - - %
Saturation Voltage—Collector to Emitter (Ir = ImA I¢ =2mA) - - .8 volts
(Ig = SmA Ic = 10mA) - - 8 volts
(Ip = 10mA, Ic = 60mA) - - 1.0 volts
Isolation Resistance (Vig = 500Vpc) 100 - - gigaohms
Input to Output Capacitance (Vio = O,f = 1MHz) — - 2 picofarads
Switching Speeds: (Vcg = 10V, Ic = 10mA, Ry = 10082) On-Time - 125 - microseconds
Off-Time - 100 microseconds

4% VDE Approved to 0883/6.80 0110b Certificate # 35025
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CNY48 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor |

Photon Coupled Isolator CNY 51 :3%

The GE Solid State CNYS51 consists of a gallium arsenide, infrared
emitting diode coupled with asilicon phototransistor in a dual-in-line
package. This device is also available in Surface-Mount packaging.

FEATURES:
o High isolation voltage, S000V minimum.

¢ GE Solid State unique patented glass isolation

construction
o High efficiency liquid epitaxial IRED.
o High humidity resistant silicone encapsulation.
o Fast switching speeds.

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

INFRARED EMITTING DIODE

— A e

AN
ey MILLIMETERS INCHES
¢ |ropviewm| s |symeoL NOTES
. 6| | MIN. | MAX. | MIN. | MAX.
YAY) A 838 | 889 | 330 | .350
8 7.62 REF. 300 REF. 1
c - | Bes 27 a0 |2
o ol i i b 406 | 508 016 | 020
N rﬂl‘ £ - | 508 - | 20 | 3
) F | 101 | 178 | 040 | 070
T G | 228 | 280 | 080 | .10
10 H - | 218 - | o085 | 4
! J 203 | 30| 008 | 012
G"’_M_D K ol o2sa |~ | 00 | -
M = 15" - 16°
N 38| - | o5 -
P - | s - | s
RO 202 | 343 | 115 | 135
s | 610 | 68 | .240 | 270

NOTES:
1. INSTALLED POSITION LEAD CENTERS.

Power Dissipation — T = 25°C  *100  milliwatts 2. OVERALL INSTALLED DIMENSION.
Forward Current (Continuous) 60  milliamps B EAE MEAS INIEMENTS ARE MADE FRON THE
Forward Current (Peak) 3 amperes 4 FOUR PLACES.
(Pulse width 1 usec, 300 pps) X .
Reverse Voltage volts C)feepage D:tance .8.2mm min.
*Derate 1.33mW/°C above 25°C. Air Gap 7.6 mm min.
TOTAL DEVICE
Storage Temperature -55 to 150°C.
PHOTO-TRANSISTOR . Operating Temperature -55 to 100°C.
Power Dissipation — T4 =25°C **300  milliwatts Lead Soldering Time (at 260°C) 10 seconds.
Vceo 70  volts Surge Isolation Voltage (Input to Output). See Note 2.
Veeo 70  volts 5656V (peak) 4000V(RMS)
VeBo 7 volts Steady-State Isolation Voltage (Input to Output).
Collector Current (Continuous) 100 milliamps See Note 2.
**Derate 4,.0mW/°C above 25°C. 5000V (pey 3000V (rms)
individual electrical characteristics (25 °C) (unless otherwise specified)
INFRARED EMITTING DIODE |[MIN.[MAX] UNITS PHOTO-TRANSISTOR MIN., TYPMAX| UNITS
Forward Voltage — Vg — 1.65| volts Breakdown Voltage — V(BR)CEO 70 — — | volts
(I = 60mA) (I, = 10mA, I, = 0)
Forward Voltage — Vg .8 1.5 volts Breakdown Voltage — Ygp oo | 70 | — — | volts
(Ip=10mA) (I =1004A, I, = O)
Forward Voltage — Vg 9 | 1.7 volts Breakdown Voltage — V, 7 | = | — | volts
BR)CEO
(o-doouay -0) 7
AT 1L — — .
Forward Voltage — Vg 7 1.4| votts Col ect:r Dark Clirrent Icro 5 50 | nano
(Ip= 10mA) (Vo =10V, Ip=0) amps
Tz‘ +100°C Collector Dark Current —Iggq | — | — | 500| micro-
Reverse Current — I g - 10 | microamps '(rVCE :Oi)g‘é, Ip=0) amps
(Vg = 6V) A
Capacitance — C; — ] 100 picofarads Capacitance — Ccg - 2 — | pico
(V = 0,f = 1MHz) (VcE = 10V, f = 1MHz) farads

@ Covered under U.L. component recognition program, reference file ES1868

VDE Approved to 0883/6.80 0110b Certificate # 35025
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CNY51 Optoelectronic Specifications

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

MIN. | TYP. | MAX, UNITS
DC Current Transfer Ratio (I = 10mA, V¢g = 10V) CYN51 | 100 - - |%
Saturation Voltage — Collector to Emitter (I = 20mA, I¢c = 2mA) - - 0.4 |volts
Isolation Resistance (Input to Output Voltage = 500Vpc. See Note 1) 100 - — |gigaohms
Input to Output Capacitance (Input to Output Voltage =0,f=1MHz. See Note 1) — — 2.0 |picofarads
Turn-On Time — t,, (Voc = 10V, I¢ =2mA, Ry =10082). (See Figure 1) - 5 10 |microseconds
Turn-Off Time — tg (Vee = 10V, I¢ =2mA, Ry =100£2). (See Figure 1) - 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 terminals (transistor) shorted together.
NOTE 2:

Surge Isolation Voltage

a. Definition:
This rating is used to protect against transient over-voltages generated from switching and lightning-induced surges. Devices shall be
capable of withstanding this stress, 4 minimum of 100 times during its useful life. Ratings shall apply over entire device operating
temperature range.

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

«. Test Conditions:
Application of full rated 60 Hz sinusoidal voltage for one minute, with initial application restricted to zero voltage (i.e., zero phase),
from a supply capable of sourcing 5mA at rated voltage.

Steady-State Isolation Veltage

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

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

Application of the full rated 60 Hz sinusoidal voltage, with initial application restricted to zero voltage (i.e., zero phase), from a
supply capable of sourcing SmA at rated voltage, for the duration of the test.

INPUT NPUT
PULSE
+ 470

Adjust Amplitude of Input Pulse for Output (Ic) of 2mA
Test Circuit and Voltage Waveforms
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CNY51

TYPICAL CHARACTERISTICS
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CNY51

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator GE3009-GE3012

Ga As Infrared Emitting Diode & Light Activated Triac Driver

The GE Solid State GE3009-GE3012 series consists of a gallium arsenide
infrared emitting diode coupled with a light activated silicon bilateral
switch, which functions like a triac, in a dual-in-line package. These
devices are 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: (25°C)

SEATING
J PLANEK £ —— A ]
INFRARED EMITTING DIODE 1T
, IS T AT4 LI
Power Dissipation *100 milliwatts 1 T 3 ey
Forward Current (Continuous) 50 milliamps B ¢ |TopviEw) S
Forward Current (Peak) 3 amperes . | \4! Y; .::, l
(Pulse width 1 usec. 300 pps) . .
Reverse Voltage 3 volts _LH:L’_ _'! F!"
R v
*Derate 1.33 mW/°C above 25°C ambient. 1 T !
—Ubdy
Bt
OUTPUT DRIVER
Off-State Output Terminal Voltage 250 volts T I
On-State RMS Current 100 milliamps ' S pinbis
(Full Cycle Sine Wave, 50 to 60 Hz) | o | substrate
Peak Nonrepetitive Surge Current 1.2 amperes 2 | DO NOT
(PW = 10 ms, DC = 10%) sot— 4CONNECT
Total Power Dissipation @ Ty = 25°C  **300 milliwatts L |
**Derate 4.0 mW/°C above 25°C.
SYMEOL. MILLIMETERS INCHES NOTES
MiIN. | max. [ MIN. [ MAX.
TOTAL DEVICE A S'Sfezlasgfg 0 OIRE.SU :
c - 8.64 - 340 2
Storage Temperature -55°C to +150°C ° 406 508 016 | 020 |
Operating Temperature -49°C to +100°C Fo| 1ot | 1 | o0 | 070
Lead Soldering Time (at 260°C) 10 seconds G | 22 | 280 0% A0,
Surge Isolation Voltage (Input to Output) v ,28 | 5| o8 o2
5656 V(peak) 4000 V(RMS) M - 15° - 15°
Steady-State Isolation Voltage (Input to Output) b had 053 R
5300 Vipeuy 3750 Vauaey AFEIEIE-
A Covered under U.L. component recognition program, reference file E51868 N NSYALLED POSITION LEAD CENTERS.

N

OVERALL INSTALLED DIMENSION.

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE.

4. FOUR PLACES.
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GE3009, GE3010, GE3011, GE3012 Optoelectronic Specifications

individual electric characteristics (25°C)

EMITTER SYMBOL TYP. MAX, UNITS

Forward Voltage Vg 1.2 15 volts
(Ir = 10 mA)

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

Capacitance G 50 — | picofarads

(V=0,f=1MHz)

DETECTOR See Note 1 SYMBOL TYP. MAX. UNITS
Peak Off-State Current VDprM = 250V IDrRM — 100 |nanoamps
Peak On-State Voltage Ity = 100mA V™ 2.5 3.0 volts
Critical Rate-of-Rise of Off-State Voltage Vin = 30 V(rMs) dv/dt 10.0 — |volts/ usec.

(See Figure 1)
Critical Rate-of-Rise of Commutating Iload = 15mA dv/de(cy 0.15 — |volts/ usec.
Off-State Voltage Vin = 30 V(rMs)
(See Figure 1)
Critical Rate-of-Rise of Off-State Voltage Vin = 140 V@rms) dv/de 6.0 — |volts/ usec.
JEDEC conditions

coupled electrical characteristics (25° C)

SYMBOL TYP. MAX. UNITS
IRED Trigger Current, Current Required to Latch Output GE3009 Ipr - 30 | milliamps
(Main Terminal Voltage = 3.0V, Ry = 150 (1) GE3010 Ier —_ 15 | milliamps
GE3011 I - 10 | milliamps
GE3012 IrT 5 | milliamps
Holding Current, Either Direction Iy 250 — |microamps

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

Voltages must be applied within dv/dt rating.

+ Rin ]

+8V A O] (]
Vee Vee 1200 2 .
o Vin
O]
._l '._l U U L— ov buTt o
o——an ‘

COMMUTAT ING ~ste STATI
dvrat T avat

FIGURE 1. dv/dt — TEST CIRCUIT
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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: (25°C)

INFRARED EMITTING DIODE

Power Dissipation *100 milliwatts

Forward Current (Continuous) 50 milliamps

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

Reverse Voltage 3 volts

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

OUTPUT DRIVER

Off-State Output Terminal Voltage 400 volts

On-State RMS Current 100 milliamps
(Full Cycle Sine Wave, 50 to 60 Hz)

Peak Nonrepetitive Surge Current 12 amperes

(PW =10 ms, DC = 10%)
Total Power Dissipation @ T4 = 25°C  **300 milliwatts

**Derate 4.0 mW/°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) 3750 V(rMS)

N Covered under U.L. component recognition program, reference file E51868
VDE Approved to 0883/6.80 01106 Certificate #35025
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'
l I Pin 5 is
substrate
2 N\ 5
| DO NOT
30 |l 4CONNECT
e J
svupoL| MILLIMETERS INCHES [ o
MIN. [ max. [ min. | max.
A 838 | 889 | .330 | .350
B 7.62 REF. 1300 REF. 1
c - 864 2 30 | 2
D 406 | 508 | .016 | .020
E - 5.08 - | 200 | 3
F 101 | 178 | 040 | 070
G | 228 | 280 | .00 | .110
H - 216 — | o085 | 4
J 203 | 305 | .008 | 012
K | 254 - 1100 -
M - 15° - | 1
N 381 - 015 -
P - | e - | s
R 292 | 343 | 15| 135
s 610 | 6.8 | .240 | 270
NOTES:

1. INSTALLED POSITION LEAD CENTERS.

2. OVERALL INSTALLED DIMENSION.

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE.

4. FOUR PLACES.




GE3020, GE3021, GE3022, GE3023 Optoelectronic Specifications

individual electric characteristics (25°C)

EMITTER SYMBOL TYP. MAX, UNITS

Forward Voltage Vg 1.2 15 volts
(Ir = 10 mA)

Reverse Current Ir — 100 [microamps
(Vr =3V)

Capacitance G 50 — | picofarads

(V=0,f=1MHz)

DETECTOR See Note 1 SYMBOL TYP. MAX, UNITS
Peak Off-State Current VprMm = 400 V IDRM — 100 |nanoamps
Peak On-State Voltage ItMm = 100mA VM 25 3.0 volts
Critical Rate-of-Rise of Off-State Voltage Vi = 30 VrMs) dv/de 10.0 — |volts/ psec.

(See Figure 1)
Critical Rate-of-Rise of Commutating Iload = 15mA dv/dtcy 0.15 — |volts/ usec.
Off-State Voltage Vin = 30 VrMs)
(See Figure 1)
Critical Rate-of-Rise of Off-State Voltage Vin = 120 V(rms) dv/dt 60 | — |volts/usec.
JEDEC conditions

coupled electrical characteristics (25°C)

SYMBOL TYP. MAX. UNITS
IRED Trigger Current, Current Required to Latch Output GE3020 IeT — 30 | milliamps
(Main Terminal Voltage = 3.0V, Ry =150 Q) GE3021 IrT — 15 | milliamps
GE3022 IeT — 10 | milliamps
GE3023 IeT 5 | milliamps
Holding Current, Either Direction Iy 250 — |microamps

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

Voltages must be applied within dv/dt rating.

+5Vv
Vee Vee 12080

o————o0— DUT
3
o

ov
COMMUTAT ING —ste STATH
dv/dt dv/dt R

2K

Vin

aynm

FIGURE 1. dv/dt — TEST CIRCUIT
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Optoelectronic Specifications

Photon Cou pled Isolator GEPS2001 . :'""' T — M';L":"%ET::: MI:«NTE:Ax Nores
Ga As Infrared Emitting Diode & NPN Silicon Photo-Transistor 20— 05 T3 T ee | aw | a0
B 7.62 REF. .300 REF. 1
The GE Solid State GEPS2001 is a gallium arsenide, infrared emit- it el B AP R S
ting diode coupled with a silicon phototransistor in a dual-in-line E - 5.08 - ggg 3
package. This device is also available in Surface-Mount packaging. A O I S o
H - 216 - 085 4
absolute maximum ratings: (25°C) PR R s
M = 15 - 18°
INFRARED EMITTING DIODE N I R L e
Power Dissipation *100  milliwatts §|i% | ae | 20| 2
Forward Current (Continuous) 60  milliamps NOTES:
Fofward Cu"ent (Peak) 3 ampere 1. INSTALLED POSITION LE&:;::;‘LE RS.
(Pulse Width lﬂsec 300 P PS) ; ::::EA;::;Z;:';VIL:I\?TZ ARE MAD‘E FROM THE
Reverse Voltage 5 volts SEATING PLANE.
*Derate 1.33mW/°C above 25°C ambient, 4 FOURPLACES
PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation **150 milliwatts Storage Temperature -55 to 150°C
Vceo 30 volts Operating Temperature -55 to 100°C
Vego 70 volts Lead Soldering Time (at 260°C) 10 seconds
Veco 7 volts Surge Isolation Voltage (Input to Output).
Collector Current (Continuous) 100 milliamps 2500 V(peak) 1770 Vrus)
**Derate 2.0mW/°C above 25°C ambient.
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | Tvr. | mAX. UNITS PHOTO-TRANSISTOR MIN.| TYP.| MAX.] UNITS
Forward Voltage 1.1 14 |volts Breakdown Voltage —Vigrycro | 30 | — | — |[volts
(Ir =20mA) (Ic = 10mA, Ir = 0)
Breakdown Voltage —Vgrycao | 70 | — [ — [volts
(Ic = 100uA, I = 0)
Reverse Current - 20 |microamps Breakdown Voltage —Vigryeco | 7 | — | — [volts
(VR =4V) (Ig = 100uA, Ir = 0)
Collector Dark Current — Iggo — | 5 | 100 |nanoamps
(Vce =10V, Ig =0)
Capacitance 50 —~  |picofarads DC Current Gain hpp - |400| -
(V=0,f=1MHz) (Veg=5V, Io=4mA)
coupled electrical characteristics (25°C)
MIN. | TYP. | mMAX UNITS
DC Current Transfer Ratio (I =20mA, Vo = 5V) 30 - - |%
Saturation Voltage — Collector to Emitter (Ir = 20mA, Ic = 2mA) - 0.1 0.3 |volts
Isolation Resistance (Input to Output Voltage = 1000Vp ) 100 - —  |gigaohms
Input to Output Capacitance (Input to Output Voltage = O,f = IMHz) - 0.8 2 |picofarads
Switching Speeds:  Rise/Fall Time (Vcg = 10V, Icg = 2mA, Ry = 100Q) - S — | microseconds
Rise/Fall Time (Vcp = 10V, Icp = S0uA, Ry, = 10082) - 300 —  |nanoseconds

N Covered under U.L. component recognition program, reference file #E51868
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GEPS2001 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

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:

o Fast switching speeds

e High DC current transfer ratio

o High isolation resistance

e High isolation voltage

e ]/O compatible with integrated circuits

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

INFRARED EMITTING DIODE

Power Dissipation — T *100 milliwatts

Forward Current (Continuous) 60 milliamps

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

Reverse Voltage 6 volts

*Derate 1.33 mW/°C above 25°C

PHOTO-TRANSISTOR
Power Dissipation — Ta **150 milliwatts
vCEO 70 volts
Veeo 70 volts
VEco 7 volts
Collector Current (Continuous) 150 milliamps

**Derate 2.0 mW/°C above 25°C

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

4000v(pea k) 2800V(R MS)

VDE Approved to 0883/6.80 0110b Certificate # 35025
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NOTES
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OVERALL INSTALLED DIMENSION.

3. THESE MEASUREMENTS ARE MADE FROM THE
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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 — Vg 1.65 |volts Breakdown Voltage — Vigryceo | 70 | — | — |volts
(Ig =60mA) (Ic =10mA, I =0)
Breakdown Voltage —Vigrycgo | 70 | — | — |volts
(Ic =100uA, Ig=0
Reverse Current — Ig - 10 [ microamps| Breakdown Voltage — V(gr)eco 71 — | — |volts
(VR =3V) (Ig = 100uA, I = 0)
Collector Dark Current — Icgo - 2 | 50 [nanoamps
(Vce =10V, 1¢ = 0)
Capacitance — Cy - 100 | picofarads Capacitance — Ccg - 12 — | picofarads
(V=0,f=1MHz) (Vg =10V, f = 1 MHz)

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

MIN. | TYP. | MAX. UNITS

DC Current Transfer Ratio (I = 10mA, Vcg = 5V)

GFH600 I 63 - 125 |%

GFH600 II 100 - 200 |%

GFH600 III | 160 - 320 |%
Saturation Voltage — Collector to Emitter (I = 10mA, I¢c = 2.5mA) - - 0.3 | voits
Isolation Resistance (Vio = S500Vpc) (See Note 1) 100 - — | gigaohms
Input to Output Capacitance (Vig = O,f = 1 MHz) (See Note 1) - - 2 picofarads
Tumn-On Time — toq (Voc = 10V, Ic = 2mA, Ry = 10092) (See Figure 1) - 5 10 | microseconds
Tumn-Off Time — tog (Voc = 10V, Ic = 2mA, Ry = 10092) (See Figure 1) - 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 autput terminals (transistor) shorted together.

NPUT INPUT
PULSE

470

Adjust Amplitude of Input Pulse for Output (I¢) of 2mA
FIGURE 1 - TEST CIRCUIT AND VOLTAGE WAVEFORMS
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Optoelectronic Specifications 'GFH600
TYPICAL CHARACTERISTICS
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GFH600 Optoelectronic 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-line
package. This device is also available in Surface-Mount packaging.

FEATURES:

e Fast switching speeds

High DC current transfer ratio

High isolation resistance

High isolation voltage

1/O compatible with integrated circuits

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

INFRARED EMITTING DIODE

Power Dissipation — Ty *100 milliwatts

Forward Current (Continuous) 60 milliamps

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

Reverse Voltage 6 volts

*Derate 1.33 mW/°C above 25°C

PHOTO-TRANSISTOR
Power Dissipation — T, **150 milliwatts
Vceo ‘10 volts
Veso 70 volts
VECO 7 volts
Collector Current (Continuous) 150 milliamps

**Derate 2,0 mW/°C above 25°C

TOTAL DEVICE

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

5300V(peak) 3750‘\’(RMS)

VDE Approved to 0883/6.80 0110b Certificate # 35025
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GFH601

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

Optoelectronic Specifications

INFRARED EMITTING DIODE MIN. |-MAX. UNITS PHOTO-TRANSISTOR MIN. | TYP. [MAX] UNITS
Forward Voltage — Vg 1.65 |volts Breakdown Voltage — Vigryceo | 70 | — | — |volts
(I = 60mA) (Ic = 10mA, I = 0)
Breakdown Voltage —Vigrycgo | 70 | — | — |volts
(Ic =100uA, I =0)
Reverse Current — Ig — 10 | microamps| Breakdown Voltage — V(gr)Eco 71 = | — |volts
(VR =6V) (Ir = 100uA, I = 0)
Collector Dark Current — Icgo - 2 | 50 |nanoamps
(Vce =10V, I = 0)
Capacitance — Cy - 100 |picofarads Capacitance — Ccg -1 2 — | picofarads
(V =0, =1MHz) (Vcg = 10V, f = 1 MHz)
coupled electrical characteristics (25°C) (unless otherwise specified)
MIN. TYP. MAX. UNITS
DC Current Transfer Ratio (I = 10mA, Vg = 5V) GFH601 1 40 - 80 | %
GFH601 11 63 - 125 | %
GFH601 111 100 — 200 |%
GFH601 IV | 160 - 320 |%
Saturation Voltage — Collector to Emitter (I = 10mA, I¢c = 2.5mA) - - 0.4 |volts
Isolation Resistance (Vio = 500Vpc) (See Note 1) 100 - — | gigaohms
Input to Output Capacitance (Vio = O,f = 1 MHz) (See Note 1) - - 2 | picofarads
Tum-On Time — ton, (Ve = 10V, Ic = 2mA, R = 10082) (See Figure 1) - S 10 | microseconds
Tum-Off Time — tor (Voo = 10V, Ic = 2mA, Ry = 10082) (See Figure 1) - S 10 | microseconds

Note 1:

Tests of input to output isolation current

and

the autput terminals (transistor). shorted together.

Vcc#

po OUTPUT

——= =A%
R ouTPUT
I-————I—- 10%

| I
twei e -

Adjust Amplitude of Input Pulss for Output (ic) of 2mA

FIGURE 1

are performed with the input terminals (diode) shorted together and
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Optoelectronic Specifications

GFH601
TYPICAL CHARACTERISTICS
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GFH601

Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator MCA230, MCA231, MCA255

GaAs Infrared Emitting Diode & NPN Silicon Darlington Connected Phototransnstor

The GE Solid State MCA series consists of a gallium arsenide

infrared emitting diode coupled with a silicon photo-darlington SYMBOLL%I:.IM‘ET::EE | MIL'T‘CHES}&“ NOTES
amplifier in a dual-in-line package. These dewces are also available A 83 | see | 3% | 3w
in Surface-Mount packaging. o e R )
W Covered under U.L. component recognition program, reference file ES1868 o 405 | L S
absolute maximum ratings: (25°C) sEaTING T Eooa e o | o
INFRARED EMITTING DIODE ) ) - P A U L i B0
— - — T 3 o1 T J i .203 ’w .305 .008 012
Power Dissipation *100  milliwatts lirop view L Ko ; Rl
Forward Current (Continuous) 60  milliamps e el ]| Y %81 | o15t| -
Forward Current (Peak) —L\_{ RO| 292 i gig s ?;:
(Pulse width 300psec, - _-* i‘ -'4F|-— s 610 | 686 | .240 | 270
2% Duty' Cycle) 0.5 amperes ====n - INSTALLED POSITION LEAD GENTERS,
(Pulse width 1pusec, 300Hz) 3 amperes : i } i 2. OVERALL INSTALLED DIMENSION,
Reverse Voltage 3 volts 3. THESE MEASUREMENTS ARE MADE FROM THE
. G_. SEATING PLANE.
*Derate 1.33mW/°C above 25°C ambient. 3 T - ,. <0 4 FOUR PLACES.
DARLINGTON CONNECTED PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation **#210  milliwatts Storage Temperature —55°Cto +150°C
Vego — MCA230/MCA231 30 volts Operating Temperature —55°C to + 100°C
v - ﬁgﬁggg/MCAZM gg VO{:S Lead Soldering Time (at 260°C) 10 seconds
CBO — VOIS S Isolation Voltage (Input to Output
— MCA255 55 volts urge Isolation Voltage (Input to Output)
3550V peaty 2500V grums)
Vero 8 volts Steady-State Isolp;tion Voltage (Input to Output)
Collector Current (Continuous) Y 8 P P
— Forward 150  milliamps 3180V peqy 2250V rus)
Collector Current (Continuous)
— Reverse 10 milliamps
**Derate 2.8mW/°C above 25°C ambient.
individual electrical characteristics: (25°C)
EMITTER TYP. [ MAX. UNITS DETECTOR MIN.[TYP [MAX.| uNITS
Forward Voltage 1.1 | 1.5 | volts Breakdown Voltage — V ggyceo
(g = 20mA) (Ic=1.0mA, Ig=0) — MCA255| 55 | — | — |volts
MCA230/MCA231 |30 | — | —— |[volts
. Breakdown Voltage — V grycao
Reverse Current — 10 | microamps (Ic=10pA, Iz=0) — MCA255 |55 | — | — [volts
(Vr = 3V)  MCA230/MCA231 |30 | — | — |volts
Breakdown Voltage — V ggepo 8| — | — [volts
. o (g =10pA, I;=0)
Califc_l_tag c; - IMH. 30 — | picofarads Collector Dark Current — Icgg
(V =0,f=1MHz) (Veg =10V, I =0) — | — 1100 | nanoamps
coupled electrical characteristics: (25°C)
’ . MIN. | TYP. | MAX. | UNITS
DC Current Transfer Ratio — (Iz = 10mA, Vg = 5V) MCA230/MCA255| 100 | — — | %
MCA231| 200 | — — | %
Saturation Voltage — Collector to Emitter — (I = 50mA, I = 50mA) MCA230/255| — — 1.0 | volts
— (g = 1mA,Ic = 2mA) MCA231| — — 1.0 | volts
— (g = 5mA,I; = 10mA) MCA231| — — 1.0 | volts
— (Ig = 10mA, Iz = 50mA) MCA231| — — 1.2 | volts
Isolation Resistance (Input to Output Voltage = 500V pc) 100 | — — | gigaohms
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) — — 2 | picofarads
Switching Speeds:
On-Time — (Vg = 5V, R = 1002, Iz = 10mA) — 5 — | microseconds
Off-Time — (Pulse width < 300usec, f < 30HZ) — 100 — | microseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025
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MCA230, MCA231, MCA255 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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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  ~“ianE smoL | MILLIMETERS [ incHes [ o
arsenide, infrared emitting diode coupled with a light activated silicon JJ\\['_K l A - 8’";’: } ";‘;:' Ma'g'o ! Mz'zz‘
controlled rectifier in a dual in-line package. These devices are also —————= .‘ | s 77,62 REF. 300 REF 1
available in Surface-Mount packaging. l L (TOP iews Is © el P8 o] e z
. . - .200
% Covered under U.L. component recognition program, h I ; L0t 7% | a0 | o7
reference file E51868 — W L”J e } 228y ze0 | 00 SR
. . _lj Hp Fl— J .203 305 | 008 | 012
absolute maximum ratings Do) | oo e e
INFRARED EMITTING DIODE '“} pos T T ? I N N
Power Dissipation 100 milliwatts | 2 o5 o 4\ A e e I I
Forward Current (Continous) 60 milliamps sob— Loa [~ NoTes,
Forward Current (Peak) 1 ampere 1. INSTALLED POSITION LEAD CENTERS.
(100usec 1% duty cycle) 2. OVERALL INSTALLED DIMENSION.
Reverse Voltage 3 volts 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/°C above 25°C ambient. SEATING PLANE. 4. FOUR PLACES.
TOTAL DEVICE
PHOTO-SCR Storage Temperature Range — 55°C to 150°C
Off-State and Reverse Voltage MCS2 200 volts Operating Temperature Range — 55°C to 100°C
MCS2400 400 volts Soldering Temperature (1/16” from case, 10 seconds) 260°C
Peak Reverse Gate Voltage 6 volts Total Device Dissipation 450 milliwatts
Direct On-State Current 300 milliamps Linear Derating Factor (above 25°C) 6.0mW/°C
Surge (non-rep) On-State Current 10 amps Surge Isolation Voltage (Input to Output).
Peak Gate Current 10  milliamps 3535V ey 2500V rus,
Output Power Dissipation **400 milliwatts Steady-State Isolation Voltage (Input to Output).
**Derate 5.3mW/°C above 25°C ambient. 3180V eary 2250V rus)
individual electrical characteristics (25°C) (unless otherwise specified)
INFRARED EMITTING DIODE TYP. | MAX. |UNITS PHOTO-SCR MIN. |[MAX. |JUNITS
Forward Voltage Vg 1.1 1.5 v Peak Off-State Voltage — MCS2 | 200 | — A%
(I = 20mA) Rgy = 10KQ, T, = 100°c To=1504A) McCs2400 | 400 | — | v
Peak Reverse Voltage — Vi MCS2| 200 | — A
(TA=100°C, Iy = 1504A) MCS2400 [ 400 | — | Vv
On-State Voltage — V1 — 1.3 \%
(Iy=100mA)
Off-State Current — Ip MCS2 | — 2 pA
Reverse Current I — 10 nA (Vp=200V, Iz=0, Rgg =27K)
(Vg = 3V) Off-State Current — Iy, MCS2400 | — | 2 | A
(Vp=400V, Ig=0, Rk =27K)
Reverse Current — Iy MCS2 | — 2 A
(VR=200V, Iz=0)
Reverse Current — Ig MCS2400 | — 2 RA
. (Vg =400V, Iz=0)
Cag’aclta(;lc? - IMH 50 - PF Holding Current — Iy 10 | 500 | nA
(V' =0,f = IMHz) (Vix =50V, Rgy =27KR)
coupled electrical characteristics (25°C)
MIN. MAX. UNITS
Input Current to Trigger
Vak = 100V, Rgg = 27KQ Ipr -5 14 milliamps
Isolation Resistance (Input to Output) Vio = 500Vpe Tio 100 - gigaohms
Turn-On Time — Vg = 50V, Ig = 30mA, Rgx = 10KQ, Ry = 2000 ton — 50 microseconds
Coupled dv/dt, Input to Output 500 — volts/microsec.
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) — 2 picofarads

VDE Approved to 0883/6.80 0110b Certificate # 35025

394




MSC2, MSC2400 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator MCS21, MCS2401

GaAs Infrared Emitting Diode & Light Activated SCR
The GE Solid State MCS21 and MCS2401 consist of a gallium

%A;”\E‘G MILLIMETERS INCHES NOTES
arsenide, infrared emitting diode coupled with a light activated J\I‘_K}E ~— A SYWBOLI U, [ max. | min. ] max.
silicon controlled rectifier in a dual-in-line package. These devices are 1~ == |"“T‘ o A | 838 | 889 | .330 | 350

. . . T JE— B 7.62 REF 300 REF. 1
also available irn Surface-Mount packaging. _) 3 ] c _ 864 | _ | 340 | 2
(I: (TOP VIEW)| S D 406 508 016 .020
% Covered under U.L. component recognition program, I RN 1 0 - - -+ e
reference file E51868 pYAYAYS G | 228 280 | 090 | .110
\ l“*“l’“ ~| Fl— JH ‘ ;oai 2;?)5. 008 ‘g?g ¢
i i P i -
absolute maximum ratings Tolood] |50 K o | -
T 38| - 015 -
INFRARED EMITTING DIODE 1 T ? 1 N il s
Power Dissipation *100 milliwatts 1o fos o I 2 g?g ; g;g ;jg ;33
Forward Current (Continous) 60 milliamps | |3 ... B o | s |
OTES:
Forward Current (Peak) 1 ampere ’1\‘ INSTALLED POSITION LEAD CENTERS.
(loouscc 1% d‘“y CYCIe) 3ot 4 2. OVERALL INSTALLED DIMENSION,
Reverse Voltage 3 volts 3. THESE MEASUREMENTS ARE MADE FROM THE
*Derate 1.33mW/°C above 25°C ambient. SEATING PLANE. 4. FOUR PLACES.
TOTAL DEVICE
PHOTO-SCR Storage Temperature Range — 55°C to 150°C
Off-State and Reverse Voltage MCS21 200 volts Operating Temperature Range — 55°C to 100°C
MCS2401 400 volts Soldering Temperature (1/16” from case, 10 seconds) 260°C
Peak Reverse Gate Voltage 6 volts Total Device Dissipation 450 milliwatts
Direct On-State Current 300 milliamps Linear Derating Factor (above 25°C) 6.0mW/°C
Surge (non-rep) On-State Current 10 amps Surge Isolation Voltage (Input to Output).
Peak Gate Current 10 milliamps 4000 V (peax) 3000 Vrums)
Output Power Dissipation **400 milliwatts Steady-State Isolation Voltage (Input to Output).
**Derate 5.3mW/°C above 25°C ambient. 3500 V(peak) 2500V(RMS)

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

INFRARED EMITTING DIODE TYP. [ MAX. [UNITS PHOTO-SCR MIN. |MAX. [UNITS
Forward Voltage Vg 1.1 1.5 \4 Peak Off-State Voltage — V) MCS21} 200 | — v
(I = 20mA) Rgk = 10KQ, T, =100°C, In=150uA) MCS2401] 400 | — v
Peak Reverse Voltage — Vg MCS21}200 | — \Y
(T5=100°C, Iz =150pA) MCS2401| 400 | — v
On-State Voltage — V¢ - 1.3 v
(Ir=100mA)
Off-State Current — Ip MCS21| — 2 pA
Reverse Current Ig - 10 kA (Vp=200V, Ig=0, Rgg =27K)
(Vg = 3V) Off-State Current — Ip, MCS2401| — | 2 | uA
(Vp=400V, Ig=0, Rgg =27K)
Reverse Current — Iy MCS21} — 2 A
(Vg =200V, Ip=0)
Reverse Current — Iy MCS2401| — | 2 | uA
. (Vr=400V, Ig=0)
Capacitance 50 § — | pF Holding Current — I 10 | 500 | pa
(Vv =0,f = IMHz) (Vx =50V, Rgg = 27KQ)

coupled electrical characteristics (25°C)

MIN. MAX. UNITS
Input Current to Trigger V=50V, R =10KQ Ter 20 milliamps
v V= 100V, Rgg = 27KQ Ipy .5 11 |milliamps
Isolation Resistance (Input to Output) = 500Vpc Tio 100 - gigaohms
Turn-On Time — V= S0V, Iz = 30mA, RGK = 10KQ, RL = 20090 ton — 50 microseconds
Coupled dv/dt, Inpuc to Output. 500 - volts/microsec.
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) — A 2 picofarads
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MCS21, MCS2401

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications
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Optoelectronic Specifications

Photon Coupled Isolator 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- SEAT‘NG oL | MILLIVETERS Nemes ]
in-line package. These devices are also available in Surface-Mount J\["K —A— MIN. | max. [ min. | max.
packaging. S A A | 838 | 880 | 330 | 350
" T d — B 7.62 REF. .300 REF 1
®Covered under U.L. component recognition program, CREE 064 | 2
reference file E51868 ¢ |rropview| sj| © ws | *S s | o
4 6 ll E . 5.08 - .200 3
. N . ° N J_ | F 1.01 1.78 040 .070
absolute maximum ratings: (25°C) \TAY S 2w zm o | o
INFRARED EMITTING DIODE —LT R"“l’ malinalll BRI AR
M N 15 15
Power Dissipation *200 milliwatts T T T K N 38 - | 05 -
. . a1s P - 9.53 - 375
Forward Current (Continuous) 60 milliamps -L--- J R | 202 | 343 | 115 | 138
Forward Current (Peak) 3 ampere S A _“-D S | 60| e8| 20 2m0
(Pulse width lusec 300 P Ps) o s N OINSTALLED POSITION LEAD GENTERS.
Reverse Voltage 3 volts 2 ' 2. OVERALL INSTALLED DIMENSION,
*Derate 2.6mW/°C above 25°C ambient. 3 H—L -+ 3 ;:fifN'zE:f:’:‘:vMENTS ARE MADE FROM THE
- 4. FOUR PLACES.
PHOTO-TRANSISTOR TOTAL DEVICE
Power Dissipation **200°  milliwatts Storage Temperature -55 to 150°C
Veeo 30 volts Operating Temperature -55 to 100°C
Veso 70 volts Lead Soldering Time (at 260°C) 10 seconds
VEco 7 volts Surge Isolation Voltage (Input to Output).
Collector Current (Continuous) 100 milliamps 3500V easy 2500V v,
**Derate 2.6mW/°C 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 1.5 |volts Breakdown Voltage —V(grycgo | 30 | — | — |volts
(Ig = 10mA) (Ic =10mA, I =0)
Breakdown Voltage — Vigrycgo | 70 | — | — |[volts
(Ic = 100uA, Iy =0)
Reverse Current - 10 |microamps Breakdown Voltage — V(gr)Eco 71 — | = |volts
(VR =3V) (Ig = 100uA, I = 0)
Collector Dark Current — Icgo — | 5 | 50 |nanoamps
(Veg = 10V, Ig =0)
Capacitance 50 — |picofarads Capacitance — | 2 | - [picofarads
(V=0,f=1MHz) (Vcg = 10V, f = IMHz)

coupled electrical characteristics (25°C)

MIN. | TYP. | MAX. |UNITS
DC Current Transfer Ratio (If = 10mA, V¢g = 10V) MCT2 — MCT2E 20 — - 1%
MCT26 6 — — | %
Saturation Voltage — Collector to Emitter
(Ir = 16mA, Ic = 2.0mA) MCT2 — MCT2E — 0.1 0.4 |volts
Saturation Voltage — Collector to Emitter (I = 60mA, Ic = 1.6mA) MCT26 — — 0.5 [volts
Isolation Resistance (Input to Output Voltage = 500Vp) 100 — — | gigaohms
Input to Output Capacitance (Input to Output Voltage = 0, f = 1MHz) — — 2 picofarads
Switching Speeds: Rise/Fall Time (Vcg = 10V, I = 2mA, R, = 100Q) — 5 — | microseconds
Rise/Fall Time (Vcg = 10V, Icg = 50pA, Ry = 10092) — 3 — | microseconds

VDE Approved to 0883/6.80 01106 Certificate #35025, except
type MCT2E.
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MCT2, MCT2E, MCT26 Optoelectronic Specifications

TYPICAL CHARACTERISTICS
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Optoelectronic Specifications

Photon Coupled Isolator MCT210

GaAs Infrared Emitting Diode & NPN Silicon Photo-Transistor
The GE Solid State MCT210 is 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.

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

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

Power Dissipation *200 milliwatts

Forward Current (Continuous) 60 milliamps

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

Reverse Voltage 3 volts

*Derate 2.6mW/°C above 25°C ambient.

SEATING
L!j‘ .
ity

‘0—13 —&4—06
2 o
30—— +—o0 4

| MILLIMETERS INCHES
SYMBOL! e NOTES
T MIN T MAX | MmN | mAx.
A ' 838 | 889 | 330 | 350
B i 7.62 REF . 300 REF. 1
c ' - | 864 - , 340 | 2
0 406 | 508 016 | 020
E -~ | 508 - .200 3
F 101 178 . 040 | 070
G 228 280 090 | .110
H ol - 218 0 - .085 4
J© 203 05| 008 | 012
K| o2s4 | ‘ 100 -
M 5 R 15
N3 - 015 -
P -1 983 ~ | a3
R 292 | 343 15 1135
s 510 | 686 J 240 [ 270 I
NOTES

1. INSTALLED POSITION LEAD CENTERS.

2. OVERALL INSTALLED DIMENSION

3. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE

4. FOUR PLACES

TOTAL DEVICE

PHOTO-TRANSISTOR

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

**Derate 2.6mW/°C above 25°C ambient.

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 gy 2500V gusy
Steady-State Isolation Voltage (Input to Output).
3180V, 2250V ey

individual electrical characteristics (25°C)

PHOTO-TRANSISTOR

MIN.| TYP.IMAX.]| UNITS

Capacitance

INFRARED EMITTING DIODE TYP. | MAX. UNITS

Forward Voltage 1.1 | 1.5 [volts
(Ig = 40mA)

Reverse Current - 10 | microamps
V., =6V)

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

(Veg = 10V, I = 0)
(Veg = 10V,f = 1MHz)

Breakdown Voltage—Vgrycgo | 30 | — — [volts
(Ic = 10mA, I =0)
Breakdown Voltage—V(grycgo | 70 | — | — |volts
(Ic = 100uA, Ix =0
Breakdown Voltage—Vgryeco | 6 | — | — |volts
(Ig = 100uA, Iz =0
Collector Dark Current—Icgo - 5 | 50 |nanoamps

— 2 — | picofarads

coupled electrical characteristics (25°C)

DC Current Transfer Ratio (I = 3.2mA to 32mA, Vg = 0.4V)
(I = 10mA, Vg = 5V)

Isolation Resistance (Input to Output Voltage = 500V pc)

Switching Speeds: Rise/Fall Time (Vg = 10V, Icg = 2mA, Ry,

Saturation Voltage — Collector to Emitter (I = 32mA, I = 16mA)
Input to Output Capacitance (Input to Output Voltage = 0, f= IMHz)

Rise/Fall Time (Vg = 10V, Igg = 50xA, R, = 1008)

= 100Q)

MIN. TYP. MAX. | UNITS
50 — — %
150 — — %
— 0.1 0.4 |volts
100 — — | gigaohms
— — 2 picofarads
o 5 — microseconds|
— 300 — nanoseconds

VDE Approved to 0883/6.80 0110b Certificate # 35025

400




MCT210

Optoelectroni: Specifications

TYPICAL CHARACTERISTICS
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Application Notes

Nolse-immune Optoisolator Improves

Circult Performance at Low Cost
Common-Drain Power-MOSFET

..................................

Gate-Drive

Solutions Using the H11N/L Optolsolators.........................
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Application Notes

Noise-Immune Optoisolator Improves

Circuit Performance at Low Cost

Introduction

Immunity from common-mode noise and elimination of
unwanted signals by isolation are two problems faced by
circuitdesigners 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. Butnow the
H11N, a Schmitt-trigger optoisolator, offers a low-cost,
flexible solution to ground loop and noise problems common
in logic and power-control systems. The H11N 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
H11Ninclude 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 H11N series.

The H11N

The H11N, 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 H11N is manufactured in GE Solid
State’s standard six-pin DIP reflector-design package with
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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.

o T 7
ANODE | e
3|
20 05
CATHODE ~ | 1 GROUND
|
3 4
N.C. O_II__ _____ —_IJ-O Vo
(a) 92CS-42895
LEAD FRAME

IRED CHIP A

DIELECTRIC OPTICAL
& PROTECTIVE COATING

(b)

LEAD FRAME
92C8-42896

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 H11N 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 H11N.

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 V/us
normally is required to cause an upset of the output state.
The H11N has a 3000 V/us capability to handle pulses of
250V and 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 - H11N 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 H11N series, the common-mode
transient immunity is roughly constant for transients of
250V and up. A survey of other optoisolator specifications

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.
H11N common-mode rejection performance is therefore
equivalent to or better than most other isolation devices
with expensive Faraday shields. Fig. 3 illustrates H11N
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 - H11N common-noise transient immunity.
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Clrcult Performance

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.

Optolsolator As Line Recelver

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

B
nnay

110000000011,

CONTROL R
CENTRAL

LOGIC GROUND

CONCEPT

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, electrostaticaily, 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-offs 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 H11N,
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 typicaily
withstand more than 10,000 V/us, 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.

IMPEDANCES

NOISE

SOURCE
EQUIVALENT
CIRCUIT

92C8-42899

Fig. 4 - Typical factory automation-control system.

DATA
TRANSMITTING
SYSTEM

DATA
RECEIVING
SYSTEM

92C5-42800

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 certer. Fig. 6 illustrates how
the H11N, 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 from 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 H11N1 input IRED is biased
from the transmitter output through-a 5-mA current source
that maintains -4V across itself. This voltage guarantees
the transmitter H11N1 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
H11N 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.
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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
MOSFETSs are preferred in this circuit type because of their
fast and efficient switching, and their ruggedness 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
V/us), 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 V/us dv/dt range. Fast switching is

ISOLATED SYSTEM

% 0.001 %270

RECEIVE
L —o
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7 A Ju
— R & TRANSMIT
AN R %

RN

TRANSMIT INPUTONE » TO RECEIVE

92C5-42901

o OUTPUT

o INPUT

v

N

ISOLATED INPUT, NON ISOLATED OUTPUT
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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 applications. as it tends: to. reduce
switching loss in the MOSFET, thereby increasing efficiency,
lowering junction temperature;. and ‘increasing reliability
under most conditions. These samé considerations pertain
to the series connection of power MOSFETS, Fig. 8. Such
arrangements have identical schematics and differ only in
the phasing of the gate signal.

MOSFET

92C$-42903

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

STAGES AS
REQUIRED ’

92C$-42904

Fig. 8 - Series-connected power MOSFET.

Gate-Control Circuits

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

using bipolar or MOSFET devices, transformer isolation,
piezoelectric isolation, or optical isolation. None of these
circuits has yet become a universal choice due to the often
conflicting constraints of circuit simplicity and cost, auto-
maticuassembly,compatibility, power dissipation, switching
speed, duty cycle, crossover timing reiiability, and common-
mode noise immunity. ’

Although the H11N is not a panacea for noise immunity
problems, it does offer excellent isolation, low power
consumption, and fast, efficient switching. It aiso is
compatible with a variety of simple circuit configurations,
optimizing drive-circuit performance. In Figs. 9 and 10,
each circuit uses a bootstrap “flying capacitor” to power
both the gate of the MOSFET and the H11N Schmitt-trigger
IC. The capacitor size 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 resistor 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)
overcomes 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 isolation 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 H11N 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.

QouTPUT
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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 the H11N/L Optoisolators

Introduction

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

TOP
MOSFET

=S

MOSFET

O_

92C5-42907

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 control, 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 too
severe in all but the lower-circuit lower-voltage application
areas. This situation will remain until 1ll-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-collector high-power output, which could amost
eliminate the need for a floating current source.
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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 value 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 list, 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 power
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 the 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.

Optoisolator Characteristics

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 Schmitt-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 optoisolator changed for a choice

of either longer duty cycles (>10 ms) at moderate speeds
(<200 kHz @ 150 ns t,, 1), 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.

Test Circult

To check the apparent advantages of the optoisolator
approach, a circuit was built that employed the GE Solid
State H11L (slow) and H11N (fast) optoisolated Schmitt
triggers. A plug-in prototype board was used to construct
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-uF aluminum
electrolytic capacitor was used as the bootstrap supply,
with a variable dc power source for Ves. The Ves supply was
kept below 75V to keep the circuit within the IRF830 ratings
during the turn-off spike. No heatsinks or special wiring
precautions were used. Although only the H11N1 is actually
specified for common-mode rejection at 2000 V/us
minimum, the lower-cost H11L1 uses similar shielding in the
IC chip, and identical packaging. These similar features of
the H11L1 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 H11L 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-V/us dv/dt during the 175V turn-off spike. These wave-
forms are illustrated in Fig. 3. The H11N1 was then sub-
stituted for the H11L, and the value of the infrared diode-
limiting resistor was reduced to 680 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 2= the
H11L provided.
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Fig. 2 - Optically isolated power-MOSFET-driver test circuit.
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a) LOAD VOLTAGE ACROSS 450 b) EXPANDED SCALE OF TURNOFF PORTION OF ABOVE
V=20 V/DIVISION WAVEFORM
t = 500 ns/DIVISION V= 20 V/DIVISION
9205-42900 t = 50 ns/DIVISION s2cs42010

c) TURNOFF WAVEFORM WITH Vgpg TO INCREASE LOAD
VOLTAGE TO 75V
V= 50 V/DIVISION
t = 50 ns/DIVISION
92Cs-42911

Fig. 3 - Waveforms taken with an H11L in the test circuit.

V= 50 V/DIVISION
t = 200 ns/DIVISION
92Cs-42912

Fig. 4 - Waveforms taken with an H11N in the test circuit.
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