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6-Pin DIP Optoisolators

Transistor Output

The 4M35, 4N36 and 4N3T devices consist of a gallium arsenide infrared
emitting diode optically coupled to a monolithic silicon phototransistor detector.

« Current Transfer Ratio — 100% Minimum & Specified Conditions

« Guaranteed Switching Speeds

« Mesats or Exceeds all JEDEC Registered Specifications

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

Applications
« General Purpose Switching Circuits

« Interfacing and coupling systems of different potentials and impedances

« Regulation Feedback Circuits
« Monitor & Detection Circuits

» Solid State Relays

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

Rating | Symbol | Value | Unit |
INPUT LED
Reverse Voltage VR G \olts
Forward Current — Continuous IE &0 ma
LED Power Dissipation @ Tg = 25°C Po 120 mw
with Megligible Power in Cutput Detector
Derate above 25°C 141 mW/eC
OUTPUT TRANSISTOR
Collector-E mitter Voltage VICED 30 Volts
Emitter—Basa \Voltage VERD T Volts
Collector-Base \oltage VICBO T0 Volts
Collector Cumrent — Continuous I 150 mA,
Detector Power Dissipation @ Ta = 25°C Po 1580 i
with Megligible Power in Input LED
Derate above 25°C 1.76 mW/eC
TOTAL DEVICE
Isolation Source Violtage(1) Viso 7500 Vac{pk)
(Peak ac Voltage, 80 Hz, 1 sec Duration)
Total Device Power Dissipation @ Ta, = 25°C PD 250 mi
Derate above 25°C 2584 mW/eC
Ambient Operating Temperature Range(2) Ta, —55 to +100 “C
Storage Temperature Rangel2) Tatg —55 to +150 o0
Soldering Temperature (10 sec, 116" from case) TL 260 =

1. Izolation gurge voltage is an internal device dielectric breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and & are commdan.
2. Refer to Guality and Reliability Section in Opto Data Book for information on test conditions.
Preferred devices are Motorola recommended choices for future use and best overall value.

GlobalOptoisolator is a trademark of Motorola, Inc.
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[CTR = 100% Min]

*Motorola Preferred Device
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ELECTRICAL CHARACTERISTICS (Tp, = 25°C unless otherwise noted)i1)

Characteristic | Symbol Min Typl1) | Max [ Unit |
INPUT LED
Forward Voltage (Ig = 10 mA) T = 25°C VE 08 1.15 15 v
Tg, = -55°C 08 1.3 1.7
Tp, = 100°C 0.7 1.05 14
Reverse Leakage Current (Vg =6 V) Ig — — 10 [T
Capacitance (V =0V, f= 1 MHz) Cy — 18 —_ pF
OUTPUT TRANSISTOR
Collector—Emitter Dark Current (Vg =10V, Ta, = 25°C) ICED — 1 50 Y
(Vg =30V, Tp = 100°C) — - 500 iy
Collector-Base Dark Curent (VMpg = 10 V) Ty =25°C lcBO — 02 20 na,
Ta = 100°C 100 —
Collector-Emitter Breakdown Voltage (Ic = 1 mA) ViBRICED 30 45 — W
Collector-Base Breakdown Voltage (I = 100 pA) VBRICBO 7o 100 — W
Emitter—Base Breakdown Violtage (Ig = 100 uA) VIBRIEBO ) T8 — W
DC Current Gain (I =2 m&, Vo =5V) hgge —_— 400 — —
Collector-Emitter Capacitance (f = 1 MHz, Vo = 0) Coe — T — pF
Collector-Base Capacitance (f= 1 MHz, Vpg =0) Cre — 19 — pF
Emitter—Basa Capacitance (f= 1 MHz, Vgg = 0) Cep — 9 — pF
COUPLED
Output Collector Current Ta = 25°C I (CTRy2) 10 (100) 30 (300) —_ mié (%)
(I =10mA, Vop =10V) Tp, = -55°C 4 (40) - -
Tp, = 100°C 4 (40) — —
Collector-Emitter Saturation Violtage (I = 0.5 mA, Ig = 10 m#) VCE(sat) — 014 0.3 W
Turn=0n Time tan — 75 10
Turn=0ff Time {lp=2mA, Ve =10V, Loff —_ 57 10
= —— R = 100 )(3) t — 32 —_
Fall Time if — 4.7 —
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 —_ —_ Vac(pk)
Isolation Currentl®) (V|_q = 3550 Vpk) 4M35 S0 — — 100 i)
V|—p = 2500 Vpk) 4M36 — — 100
V=0 = 1500 Vpk) 4M3T — ] 100
Isolation Resistance (V = 500 V)i4) Risn 1011 - - 0
Isolation Capacitance (V = 0V, f= 1 MHz)(4) Ci=n — 02 2 pF

1. Always design o the specified minimum/maximum electrical limits (where applicable).

2. Current Transfer Ratio (CTR) = Ipflp x 100%.
3. For test circuit setup and waveforms, refer to Figure 11.

4. For this test, Ping 1 and 2 are common, and Pins 4, 5 and 6 are common.



TYPICAL CHARACTERISTICS
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4N35 4N36 4N37

100 —_— 100 —_—
0 1 ) | 0 IIIII1 T .||I:|1I:-
Voc=10V ccs
50 ce 50
E 2
w20 L Ry = 1000 & 2 /
E | - e = oo [ ||
Ny w AR
10 K 100 = &= 10
7 ~ 3 2 7 100
=3 e ~ =3 o
B N <, 10
R -
2 2
N
1 A 1
01 02 0507 1 2 5 7T 10 20 50 70100 01 o0z 0507 1 2 5 710 20 &0 70100
|g, LED INPUT CURRENT {mit) Ig, LED INPUT CURRENT {m)
Figure 7. Turn-0n Switching Times Figure 8. Turn—Off Switching Times
20
= 4 T -— |
E F=0 Ig=T7ph 13—" I CLED I | |
= 6 f=1MHz
& 1
g A oy CG‘BN':“"“-.
§ s 1 S
g 7 5l g iz '\‘\x_“\
5 —r— £
2t 4k =5 m._._,_,______ CER =~ N
& ]
" 3uA NEm=h
3 o & CeE -
"W 2pA 4 T
£ <
= 4 1 s 2
0
0 2 4 i B 0 12 14 16 18 20 005 01 02 s 1 2 5 10 A 50
Vg COLLECTOR-EMITTER VOLTAGE (VOLTS) W, VOLTAGE (VOLTS)
Figure 9. DC Current Gain (Detector Only) Figure 10. Capacitances versus Voltage
TEST CIRCUIT WAVEFORMS
Vgg =10V INPUT PULSE
Ry =100 €2
o e
IMFUT X > QUTPUT PULSE
e QUTPUT
°_
INPUT CURRENT ADJUSTED =
TO ACHIEVE |p = 2mA.

Figure 11. Switching Time Test Circuit and Waveforms



