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Low Input Current, High Gain Optically Coupled Isolators

Types 4N45, 4N46
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Features

® 1000% typical current transfer ratio

© 0.50 mA LED drive current

© 3000 VDC isolation voltage

® External connection to sacond stage base
o |L.L. recognized, Fila No. 68730

Description

The 4N45 and 4N46 each consist of a gallium
aluminum arsenide infrared emitting diode coupled
to & high gain photodetector IC mounted in a
standard plastic six pin DIP.

High performance over specified temperature range
is made possible by an integrated emitter-base
bypass resistor which shunts the photodiode and
first stage leakage currents to ground.

The high current transfer ratio at very low LED
drive current allows broad flexibility in circuit
design as well as a wide margin for the cffects of
CTR degradation over time.

The 4N45 has a 250% minimum CTR at 1 mA
LED drive current. The 4N46 has a 350%
minimum CTR at 0.5 mA drive current making it
ideal for such applications as M0S, CMOS and
low power logic interfacing.
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Absofute Maximum Ratings (Ts-25°C unless otherwise noted)
Input-te-Output ISofation VOIEGE . ... ...\ ov s et er e ee e eeneanns +3000 vocl!
Storage Temperature RANGE. . ... .....ovveiiiii it v erinees -55°C to +125°C
Operating Temperature RANGE .........oov it e et eervareannns -40°C to +70°C
Lead Soldering Temperature {1/16 inch [1.8 mm] from case for 10 seconds) ...........cooven.... 260°C
Input Diode i
Average INPUE CUIMBNT . ...\ttt et ettt e et e e, 20 mAl
Peak Input Currrent (1 ms pulse width, 50% dutyeyeled .o 40mA
Peak Input Transient Current { =1 us pulse width, 300PPS). ... .. ovvve e ieannns s 1,00A
Input Reverse Breakdown Valtage . . ...t e 50V
Input Power DISSIPAUION . .. ... \oveiei ittt ettt e 35 mwi!
Output Photodetactar
OUIPUL CUITBNT. . .ottt e e ettt e e e e e 50 mAlS!
Emitter-Base Reverse Voltage (Pins 4 & Bl . ...........vorieeeeoiiicee s, 050V
Output Voltage {Pins 5 & 414N4S. .. ... .........oiiiiiiiieicieiieennne.n . ~050V 10 7.0V
ANB . -080Vto 20V
Output Power DiSSIPAtON . . .. ...\ ettt it v e 100 mv*@)
Notes:

11} Measured with Input lesds sherted together and gutput leads shorted together,

12} RMA fiux Is recommended. Duration can be extended to 10 seconds max. when flow soldering.
{31 Derste inearty 0.40 mA/°C above 50°C.

14} Dereta fineary 0.70 mW/°C shove 50°C,

15) Derate finserly 0.80 mA/°C above 25°C.

(6) Darate finearly 1.50 mW/°C abave 25°C.

Optoelectranics Division, 1AW Electronic Lompanents Graup, 1215 W. Crosby Rd., Carroliton, TX 75008 1214) 323-2200, TLX 6718032 or 215844
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Elactrical Characteristies {TA=0°C to 70°C, unless otherwise noted)

{ Symbof | Parametsr [ Device | . Min. | Typ.** | Max. | Units | Test Conditions ]
Input Diode
VE* | Input Forward Voltage 1.20 1.70 v Ip=1,00 mA, T4=25°C
BVR* | Input Reverse Breakdown Voltage i 5.0 59 v =100 pA, TA=25°
AVE | Temperaturs Coafficiant of
"A—-IT Forward Vohags -1.90 mv/°C |F=1UU mA
Coupled
250 1000 % |Ip=100mA Vg=1.00V
4N4b
200 500 % iF=100 mA, Vg=120V
CTR* | Current Transfer Ratio 350 1300 % |IF=050mA Vg=1.00V
4N4G 500 1100 % IF=1.00 mA, Vp=120V
200 700 % |lF=100mA Vo=120V
0.89 1.00 v IF=1.00 mA, Ig.=25 mA
4N45
0.84 1.20 v F=10.0 mA, lp =20 mA
VoL | Logic Low Output Voltage 0.89 1.00 v lr=0.80 mA, lg =175 mA A
AN46 093 1.00 v IF=1.00 mA, lg. =5.0 mA
0.94 1.20 v IF=10.0 mA, lg.=20 mA
4N4B 0.001 250 pA | IF=0,Vg=50V
lgy | logic High Output Current
4N48 0.001 100 A |IFp=0,Vg=180V
CiN | Input Capacitance 60 pf | f=1.00 MHz, Vg=0
io* Input-Output Insulation 100 A 45% Relative Humidity
10 Leakage Current ’ Ta=125°C, t=5.0 seec, Vj.p =3000 VOC
RLg | Input-Ouiput Resistance 10n 0 | Vig=600voC
C.p | Input-Output Capacitance 0.60 pF [ f=1.00 MHz
Switching Specifications [Ty =25°C)
Propagation Dela N
PHL | Time to Logic L0¥N at Qutput 80 m IF=1.00 mA, A =100 k2
Propagation Dela
PHL" | Timg 1 Logic Low et Outgut 26 | 80 | ps |p=100mA R =2000
Propagation Delay
P | Yime to Logic High at Output 1500 ps | Ip=1.00 mA, R =100 kQ
» | Propagation Delay
PH" | fime 10 Logic high at Outgut 52 500 p |lp=100mA R =220Q
Common Mode Transient Immunity
EMH | at Logi High Leval Output ' 50 Vips | 1p=0, R =100 kg, Ve =100 Vpp
Commen Mode Transieat Immunity
CML | ot Logic Low Level Output -600 Vigs | Ip=100 mA, A =100 kQ, Ve =100 Vpp

* Al Min-Max ratings are JEDEC Registered. ** AN typicals are at TA=25°C

Optaelectranics Division, TRW Electronic Components Group, 1215 W. Crosby Rd., Carrallton, TX 75006 {214] 3932200, TLX 6716032 or 216849
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Typical Parformance Curves
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Typical Performance Curves

Propagation Delay vs
Base Resistance
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Propagation Delay vs
Ambient Temperaturs
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Switching Time Test Circuit
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product passible.
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Plastic color may vary.
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