6N138,6N139 Series

Darlington High Speed Transistor Photo Coupler

Description
The 6N138 and 6N139 series combine an

AlGaAs infrared emitting diode as the emitter
which is optically coupled to a silicon high speed

photo darlington transistor in a plastic DIP8

package with different lead forming options.

A separate design between photodiode and

darlington transistor reduces the base-collector

capacitance of the input transistor which

improves the speed by several orders of

magnitude over conventional phototransistor

optocouplers.

Features
e High isolation 5000 VRMS
e DC input with transistor output
e  Operating temperature range - 55 °C to
100 °C
e REACH compliance
e Halogen free (Optional)
e MSLclass 1
e Regulatory Approvals
m  UL-UL1577
m  VDE - EN60747-5-5(VDE0884-5)
m  CQC-GB4943.1, GB8898
m  cUL- CSA Component Acceptance
Service Notice No. 5A
Applications

Low current line receivers

Current loop receivers

Out interface to CMOS-LSTTL-TTL
Pulse transformer replacement

Computer-peripheral interface

SCHEMATIC

PIN DEFINITION

OUTLINE

=y
(5]

1.NC 8.vCC
2.Anode 7.VB
3.Cathode 6.VO
4.NC 5.GND
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6N138,6N139 Series

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT | Note
INPUT
Forward Current I 25 mA
Peak Forward Current lrp 50 mA 1
Peak Transient Current IF(trans) 1 A 2
Reverse Voltage VR 5 \%
Input Power Dissipation P 100 mW
OUTPUT
Supply Voltage Vee -0.5~18 Vv
Output Voltage Vo -0.5~18 Vv
Output Current lo 60 mA
Emitter-Base Reverse Voltage Vesr 0.5 Vv
Output Power Dissipation Po 100 mW
COMMON
Total Power Dissipation Ptot 200 mW
Isolation Voltage Viso 5000 Vrms 3
Operating Temperature Topr -55~100 °C
Storage Temperature Tstg -55~150 °C
Soldering Temperature Tsol 260 °C 4

Note 1. 50% duty, 1ms PW
Note 2. <1us P.W,300pps

Note 3. AC For 1 Minute, R.H. =40 ~ 60%

Note 4. For 10 seconds
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6N138,6N139 Series

ELECTRICAL OPTICAL CHARACTERISTICS

PARAMETER SYMBOL| MIN | TYP |[MAX|UNIT| TEST CONDITION |NOTE
INPUT (at Ta=0 to 70°C, unless specified otherwise)
Forward Voltage VE - 128 | 1.7 | V lF=1.6mA
Reverse Current Ir - - 10 | pA Vr=5V
Input Capacitance Cin - 60 - pF V=0, f=1MHz
OUTPUT (at Ta=0 to 70°C, unless specified otherwise)
High Level [rF=0mA, Vo=0pen,
g loch - o005 |10 |pal T o=-P
Supply Current Vee=18V
Low Level I[F=1.6mA, Vo=0Open,
lccL - 06 | 1.5 | mA
Supply Current Vee=18V
N1 - .01 |1 A
Logic High 6N138 0.0 00 | p
Outout Current loH IF=O0mA, Vo=Vcc=18V,
Hiput U 6N139 i - | 250 | pA
TRANSFER CHARACTERISTICS(at Ta=0 to 70°C, unless specified otherwise)
c ¢ 400 | 2500 IF = 0.5mA Vo =0.4V,
urren 6N139 Voo=4.5V
Transfer CTR %
Ratio 500 | 2600 - IF =1.6mA ,Vo =0.4V,
6N138 300 | 2600 - Vce=4.5V
Ir = 0.5mA ,lo = 2mA,
- 0.04 | 0.4
Vcc=4.5V
IF = 1.6mA ,lo = 8mA,
- 0.07 | 0.4
. Vcc=4.5V
Logic Low 6N139
IF = 5mA ,lo = 15mA,
Output VoL - 011 | 04 | V
Vcc=4.5V
Voltage
IF = 12mA ,lo = 24mA,
- 0.15 | 0.4
Vcc=4.5V
IF = 1.6mA ,lo = 4.8mA,
6N138 - 0.05 | 0.4
Vcc=4.5V
Isolation Resistance Riso 10M2 | 10M4 | - Q | DC500V, 40 ~60% R.H.
Floating Capacitance Cio - 0.3 1 pF V=0, f=1MHz
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6N138,6N139 Series

ELECTRICAL OPTICAL CHARACTERISTICS

PARAMETER SYMBOL| MIN | TYP |MAX|UNIT TEST CONDITION NOTE
TRANSFER CHARACTERISTICS(at Ta=0 to 70°C, unless specified otherwise)
c t 400 | 2500 [r=0.5mA Vo =0.4V,
Hrent 1 en13g Veo=4.5V
Transfer CTR %
Ratio 500 | 2600 | - IF=1.6mA Vo =0.4V,
6N138 300 | 2600 | - Vcc=4.5V
- 0.04| 04 IF =0.5mA lo = 2mA, Vcc=5V
I[F =1.6mA lo = 8mA,
- 0.07| 04
Vcc=4.5V
Logic Low | 6N139 011 | 0.4 I =5mA ,lo = 156mA,
Output VoL . . \% Vcc=4.5V
Voltage IF=12mA lo = 24mA,
- 0.15| 04
Vcc=4.5V
IF=1.6mA lo=4.8mA,
6N138 - 0.05| 0.4
Vcc=4.5V
Isolation Resistance Riso [10*M2{10M4| - Q DC500V, 40 ~ 60% R.H.
Floating Capacitance Cio - 0.3 1 pF V=0, f=1MHz

www.slkormicro.com 4



6N138,6N139 Series

ELECTRICAL OPTICAL CHARACTERISTICS

PARAMETER SYMBOL| MIN | TYP |MAX|UNIT TEST CONDITION NOTE
SWITCHING CHARACTERISTICS(at Ta=0 to 70°C,Vcc=5V, unless specified otherwise)
IF = 0.5mA,R.=4.7kQ,
- 5 | 25
Ta=25°C
- - |30 lr = 0.5mA,R.=4.7kQ
. 6N139
Propagation 02 | 1 lF = 12mA,R.=270Q,
Delay Time ) ' -
y ) TPHL V& TA 25°C F|g13
to Logic - - 2 lr =12mA,R.=270Q
Low IF = 1.6mA,R.=2.2kQ,
- 14 ] 10 ToBoC
6N138 A=25
- - |15 lF = 1.6mA,R.=2.2kQ
IF = 0.5mA,R.=4.7kQ,
- | 22 | 60
Ta=25°C
- - | 90 lr = 0.5mA R =4.7kQ
Propagation 6N139 2 1 . lr = 12mA,R.=270Q,
Delay Time ' Ta=25°C
y TPLH us A Fig.13
to Logic ; - 10 IF = 12mA,R.=270Q
High
IF = 1.6mA,R.=2.2kQ,
- 1107 ] 35 o
6N138 TA—25 C
- - | 50 lF = 1.6mA,R.=2.2kQ
Common | gN139 1000 | - ]
Mode IF = OmA , Veu=10V
Transient CMH Vius FRL-2 2k,Q (fll_w _25°pé>, Fig.15
immunity at | 6N138 1000 | - - 2KQ, Ta
Logic High
Common | gN139 1000 | - ]
Mode IF = 1.6mA , Veu=10V
Transient CML Vigs| RL-.2 2k(i 1(_:M_25ogp, Fig.15
immunity at | 6N138 1000 | - - 2K, Ta
Logic Low
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8.Y//(7) 6N138,6N139 Series

CHARACTERISTIC CURVES

Fig.1 Forward Current

vs. Forward Voltage

Fig.2 Current Transfer Ratio
vs. Forward Current
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Fig.5 Low Level Output Current

vs. Output Voltage

Fig.6 Low Level Output Current
vs. Forward Current
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6N138,6N139 Series

CHARACTERISTIC CURVES

Fig.7 High Level Output Current Fig.8 Propagation Delay
vs. Ambient Temperature vs. Pulse Width
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6N138,6N139 Series

TEST CIRCUITS

Fig.13 Test Circuits for TPHL, TPLH, tr, tf
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Fig.14 Waveforms of TPHL, TPLH, tr, tf
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6N138,6N139 Series

TEST CIRCUITS

Fig.15 Test Circuits for Common Mode Transient Immunity
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Fig.16 Waveforms of Common Mode Transient Immunity
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6N138,6N139 Series

PACKAGE DIMENSIONS (Dimensions in mm unless otherwise stated)

Standard DIP — Through Hole (DIP Type)
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6N138,6N139 Series

PACKAGE DIMENSIONS (Dimensions in mm unless otherwise stated)

Surface Mount Lead Forming (S Type)
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6N138,6N139 Series

PACKAGE DIMENSIONS (Dimensions in mm unless otherwise stated)

Surface Mount (Gullwing) Lead Forming (SLM Type)
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Recommended Solder Mask (Dimensions in mm unless otherwise stated)
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6N138,6N139 Series

Carrier Tape Specifications (Dimensions in mm unless otherwise stated)

Option S(T1) & SL(T1)
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6N138,6N139 Series

Carrier Tape Specifications (Dimensions in mm unless otherwise stated)
Option SLM(T1)
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REFLOW INFORMATION

REFLOW PROFILE

6N138,6N139 Series

/ Supplier Tp zTe
e
T
_____________________________ \ .
Supplier tp E—
T ¥
ﬁ P f AT Te -5°C
Max. Ramp Up Rate =3°C/s \ P )
Max. Ramp Down Rate = 6°C/s \
2 v
; TL [ t N
= \
32}
i ¥
L]
.
£ ¥
@ ts >
-
25
k——— Time 25°C to Peak
Time —>
IPC-0204-5-1

Profile Feature

Sn-Pb Assembly Profile

Pb-Free Assembly Profile

Temperature Min. (Tsmin)

100

150°C

Temperature Max. (Tsmax)

150

200°C

Time (ts) from (Tsmin to Tsmax)

60-120 seconds

60-120 seconds

Ramp-up Rate (iL to tP)

3°C/second max.

3°C/second max.

Liquidous Temperature (TL)

183°C

217°C

Time (tL) Maintained Above (TL)

60 — 150 seconds

60 — 150 seconds

Peak Body Package Temperature

235°C +0°C /-5°C

260°C +0°C/-5°C

Time (tP) within 5°C of 260°C

20 seconds

30 seconds

Ramp-down Rate (TP to TL)

6°C/second max

6°C/second max

Time 25°C to Peak Temperature

6 minutes max.

8 minutes max.
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