Professional semiconductor

6N138 and 6N139

device manufacturer

General Description

The 6N138 and 6N139 devices each consists of an infrared T PP 89 OF
emitting diode, optically coupled to a high gain split Darlington
photo detector. They provide extremely high current transfer BN13X
ratio between input and output, with access to a base terminal O GK xxx
to adjust the gain bandwidth.These devices are packaged

in an 8-pin DIP package and available in wide-lead spacing and SMD options. & EP S ER

DIP-8

* High current transfer ratio—2000% typical
* High isolatior] voltage between input Schematic

and output (Viso=5000 Vrms ) . . Pin Configuration
e Guaranteed performance from 0°C to 70°C
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* Pb free and RoHS compliant. 1. No Connection

2. Anode

3. Cathode
Applications } 4. No Connection
* Digital logic ground isolation g B g Sntd

. ou

* RS-232C line receiver 7 Vs
* Low input current line receiver 8. Vec

» Microprocessor bus isolation
* Current loop receiver

O
L]

Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Rating Unit

Forward current IF 20 mA
Peak forward current
(50% duty, 1ms P.W) IFp 40 mA
Peak transient Current

Input 14 P.W,300pps) IFirans 1 A
Reverse voltage VR 5 \Y
Power dissipation PiN 45 mwW
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Absolute Maximum Ratings (Ta=25°C)

Power dissipation Po 100 mwW

Output current lo 60 mA

Emitter-Base Reverse

Output  Voltage Ver 0.5 v
6N138 -05t07
Output voltage TBN139 Vo 051t 18 \
6N138 -05t07
Supply voltage 6N139 Vee 0510 18 v
Isolation voltage ™' Viso 5000 V rms
Operating temperature Topr -40 ~ +85 °C
Storage Temperature TsTG -55 ~ +125 °C
Soldering temperature 2 TsoL 260 °C

Notes:
*1 AC for 1 minute, R.H.= 40 ~60% R.H. In this test, pins 1, 2, 3, 4 are shorted together, and pins 5, 6, 7, 8 are shorted together.

*2 For 10 seconds

Transfer Characteristics

(Ta=0 to 70°C unless specified otherwise, Vcc=4.5V)

Parameter Symbol Min Typ. Max. Unit Condition
400 2500 ) \I; =_0.5mA, Vo= 0.4V,
6N139 cc=4.5V
Current Transfer CTR Y
Ratio 500 2000 - ’ IF = 1.6mA, Vo = 0.4V,
6N138 300 2000 - Vce=4.5V
IF=0.5mA, lo = 2mA,
- 0.05 0.4 Vce=4.5V
) 0.09 04 lF = 1.6mA, lo = 8mA,
6N139 Vce=4.5V
Logic Low IF=5mA, lo = 15mA,
Output Voltage Vo - 0.12 04 v Vec=4.5V
IF = 12mA, lo = 24mA,
- 0.17 0.4 Voc=4.5V
IF=1.6mA, lo=4.8mA,
oN138 - 0.06 0.4 Vee=4.5V
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Electrical Characteristics (TA=0 to 70°C unless specified otherwise)

Parameter Symbol Min. Typ. Max. Unit Condition
Forward voltage VE - 1.3 1.7 \% IF= 1.6mA
Reverse Voltage VR 5.0 - - \% Ik = 10uA, Ta=25°C
Temperature coefficient of o _
forward Voltage AVF/ATA - '1 8 - mV/ C IF _1 6mA
Output
Parameter Symbol Min Typ. Max. Unit Condition
Logic High 6N138 ; 0.01 100 F=0mA.
— loH HA N/
Output Current 6N139 - - 250 Vo=Vcc=18V
Logic Low 6N138 IF=1.6mA, Vo=Open,
—— leaL - 0.6 15 mA _
Supply Current 6N139 Vee=18V
Logic High 6N138 - -
egie 119 T leon - 0.05 10 ua  IF=0mA, Vo=Open,
Supply Current 6N139 Vce=18V
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Switching Characteristics (Ta=0 to 70°C unless specified otherwise)

Parameter Symbol Min Typ. Max. Unit Condition
IF =0.5mA , Ri=4.7kQ,
- 5 25 Ta=25°C
- - 30 IF=0.5mA , R.i=4.7kQ
Propagation 6N139 02 1 IF = 12mA, R.=270Q,
Delay Time to T B ) Ta=25°C
. PHL [VE
Logic Low _ ~
(Fig. 13) - - 2 IF=12mA, R.=270Q
IF= 1.6mA , Ri=2.2kQ
- 14 10 —_oro ’ ’
6N138 Ta=25°C
- - 15 IF= 1.6mA, R.=2.2kQ
IF=0.5mA , R=4.7kQ,
- 16 60 Ta=25°C
- - 90 IF=0.5mA , Ri=4.7kQ
Propagation 6N139 7 I[F = 12mA , R.=270Q,
Delay Time to T - 1.7 Ta=25°C
S PLH us
Logic High ~ _
(Fig. 13) - - 10 IF=12mA, Ri=270Q
IF= 1.6mA , R.=2.2kQ
- 8 35 _oEo ’ ’
6N138 Ta=25°C
- - 50 IF= 1.6mA, R.=2.2kQ
Common Mode Transient _ _
Immunity at Logic High CMH 1,000 ] ] Vigs ~ [F=O0mA, Vew=10Vp-p,
(Fig. 14) 3 RL=2.2KQ, Ta=25°C
g. 14)
Common Mode Transient _ _
Immunity at Logic Low CML 1,000 - - V/us IF=1.6mA, VCM‘JOVp'p’
(Fig. 14) 3 RL=2.2KQ, Ta=25°C

* Typical values at Ta = 25°C
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RATING AND CHARACTERISTIC CURVES
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RATING AND CHARACTERISTIC CURVES
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RATING AND CHARACTERISTIC CURVES

Fig. 13 Switching Time Test Circuit and Waveform
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Fig. 14 Common Mode Transient Immunity Test Circuit and Waveform
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Note:

*3 Common mode transient immunity in logic high level is the maximum tolerable (positive) dVcm/dt on the leading
edge of the common mode pulse signal VCM, to assure that the output will remain in a logic high state (i.e., VO >
2.0V).

Common mode transient immunity in logic low level is the maximum tolerable (negative) dVcm/dt on the trailing
edge of the common mode pulse signal, VCM, to assure that the output will remain in a logic low state (i.e., VO <
0.8V).
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Soldering parameters

Pb-Free assembly

Reflow Condition
(see as bellow)

-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C Tob o
Heat Ramp- Cr itca 1Zo ne
-Time (Min to Max) (ts) 60-180 secs. . T T
. t
Average ramp up rate (Liquid us Temp
N TS(max) E
(Tu) to peak) 3°C/sec. Max i Ramp-
Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep Prehect
Ts(min)
-Temperature(TL)(Liquid us) +217°C er —e
Reflow e
-Temperature(tL) 60-150 secs. 2 L fimeto peak 1 —
I 1 Time
Peak Temp (Tp) +260(+0/-5)C femperatue
°C
Time within 5°C of actual Peak Temp (tp) 30 secs. Max
Ramp-down Rate 6C/sec. Max
Time 25°C to Peak Temp (Tp) 8 min. Max
Do not exceed +260°C

Package Dimensions & Suggested Pad Layout

DIP -8

6.60+0,30

Q

7.6
TiF,

§ { 4.020,3

0.50+040
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