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1. DESCRIPTION

These high gain series couplers use a light emitter diode and an integrated high gain photo detector to provide extremely high
current transfer ratio between input and output. Separate pins for the photodiode and output stage result in TTL compatible saturation
voltage and high speed operation. Where desired the Vcc and Vo terminals may be tied together to achieve conventional photo

Darlington operation. A base access terminal allows a gain bandwidth adjustment to be made.

1.1 Features

B High current transfer ratio — 2000% typical.

H Low input current requirements — 0.5mA

®  High output current — 60mA

B CTR guarantee — 0~70C.

B Instantaneous common mode rejection 10KV/usec

B TTL compatible output — 0.1V Vo, typical

UL, CSA approved.

1.2 Applications

B Digital logic ground isolation
Low input current line receiver
Telephone ring detector
EIA-RS-232C line receiver

Current loop receiver

High common mode noise line receiver

1.3 Functional Diagram
Truth Table (Positive Logic)
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A 0.1uF bypass Capacitor must be connected between Pin8 and Pin5

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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2. PACKAGE DIMENSIONS
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Photocoupler
6N138-L 6N139-L series
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Notes :

1. Year date code.

2. 2-digit work week.

3. Factory identification mark shall be marked
(Y: Thailand , W: China-CZ)

4. For VDE option.

Dimensions in millimeters (inches).

Part No. : 6N138-L 6N139-L series
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2.4 6N139-L
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2.5 6N139M-L
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Notes :

1. Year date code.

2. 2-digit work week.

3. Factory identification mark shall be marked
(Y: Thailand , W: China-CZ)

4. For VDE option.

Dimensions in millimeters (inches).

Part No. : 6N138-L 6N139-L series
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3. TAPING DIMENSIONS

3.1 6N138S-TA-L/ 6N139S-TA-L 3.2 6N138S-TA1-L/ 6N139S-TA1-L
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Description Dimension in mm (inch)
Tape wide w 16+0.3 (0.63)
Pitch of sprocket holes Po 4+0.1 (0.15)
. F 7.5+0.1 (0.295)
Distance of compartment
P, 2+0.1 (0.079)
Distance of compartment to compartment P1 12+0.1 (0.472)

3.3 Quantities Per Reel

Package Type TA/TAL

Quantities (pcs) 1000

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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4. RATING AND CHARACTERISTICS

4.1 Absolute Maximum Ratings at Ta=25°C *1

I3 20 mA

Average Forward Input Current 2
Input Reverse Input Voltage Vr 5 \Y
Power Dissipation P 35 mw
Output Collector Current lo 50 mA
6N138 7
Output Output Voltage Vo \%
6N139 18
Output Collector Power Dissipation Po 100 mw
Isolation Voltage Viso 5000 Vims
6N138 7
Supply Voltage Vee \%
6N139 18
Operating Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -55 ~ +125 °C
Lead Solder Temperature *2 Tsol 260 °C

1. Ambient temperature = 25°C, unless otherwise specified. Stresses exceeding the absolute maximum ratings can

cause permanent damage to the device. Exposure to absolute maximum ratings for long periods of time can

adversely affect reliability.

2. 260°C for 10 seconds.

Refer to Lead Free Reflow Profile.

Part No. : 6N138-L 6N139-L series

BNS-OD-FC002/A4
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4.2 ELECTRICAL CHARACTERISTICS at Ta = 25°C

Parameters Test Condition Device
Input
Input Forward Voltage le=1.6mA, Ta=25C Ve 11 17 \%
Input Forward Voltage
IF=1.6mA AVE/ATA 6N138 -1.9 mV/C
Temperature Coefficient
6N139
Input Reverse Voltage Ir=10pATA=25C BVr 5 - - \Y
Input Capacitance Ve=0; f=1MH; Ci - 60 - pF
Detector
I.=1.6mA; V0=0.4V; Vcc=4.5V 6N138 300 1600 2600
Current transfer ratio 1.=0.5mA; V0=0.4V; Vcc=4.5V CTR 400 2000 5000 %
6N139
I.=1.6mA; Vcc=0.4V; Vcc=4.5V 500 1600 2600
I.=1.6mA; Vcc=4.5V; 1,=4.8mA 6N138 - 0.1 0.4
Ir.=0.5mA; Vcc=4.5V; 1,.=2mA
Logic low output voltage Ie=1.6mA; Vcc=4.5V; [,=8mA VoL - 0.1 \%
6N139 0.4
I.=5mA; Vcc=4.5V, l,=15mA
IF=12mA; Vcc=4.5V; 1,=24mA - 0.2
I;=0mA, Vo=Vcc=7V, Ta=25C 6N138 - 0.05 250
Logic high output current lon uA
I;=0mA, Vo=Vcc=18V; Tx=25C 6N139 - 0.1 100
6N138
Logic low supply current Ii=1.6mA, V,=open (Vcc=18V) lecL - 0.4 15 mA
6N139
Ie=0mA, Vo=open ; Ta=25C 6N138
Logic high supply current lech - 0.01 10 mA
(Vcc=18V) 6N139

Specified over recommended temperature (Ta= -40°C to +85°C, 4.5V < V¢ < 5.5V), I = 7.5mA unless otherwise specified. All typicals

at Ta = 25°C, Vcc = 5.0V.

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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5. SWITCHING SPECIFICATIONS (AC)

Parameter Test Condition Device
I.=1.6mA; R = 2.2k} 6N138 - 1.6 10
Propagation Delay Time to
1.=0.5mA; R .=4.7KQ tpHL - 5 25 us
Low Output Level 6N139
||:=12mA; R|_=27OQ - 0.1 1
I.=1.6mA; R = 2.2k} 6N138 - 10 35
Propagation Delay Time to
IF=0.5mA; R =4.7KQ) tpLH - 18 60 S
High Output Level 6N139
I.=12mA; R =270() - 2 7
Logic High Common Mode Ie=0mA; [Vem|=10Vp.p 6N138 KVips
[CMy| 1 10 -
Transient Immunity R.=2.2KQ2 6N139 KV/ps
Logic Low Common Mode IF=1.6MA; |Vem|=10Vpp 6N138 KV/us
|CM| 1 10 -
Transient Immunity RL=2.2KQ 6N139 KV/us

*All Typical at To=25°C

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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6. ISOLATION CHARACTERISTIC

Photocoupler

6N138-L 6N139-L series

Parameter Symbol Min. Typ. Max. Unit Test Condition
Input-Output Insulation Leakage 45% RH, t = 5s,
ll.o — — 1.0 |JA

Current Vio = 3kV DC, Ta =25°C
RH < 50%, t = 1min,

Withstand Insulation Test Voltage Viso 5000 — — Verms
TA = 2500

Input-Output Resistance Ri.o — 102 — Q V.0 =500V DC

*All Typical at TA=25°C

Notes

1. AC For 1 Minute, R.H. =40 ~ 60%. Isolation voltage shall be measured using the following method.

(1) Short between anode and cathode on the primary side and between collector and emitter on the secondary

side.

(2) The isolation voltage tester with zero-cross circuit shall be used.

(3) The waveform of applied voltage shall be a sine wave.

2. For 10 Seconds

3. Current Transfer Ratio (CTR) is defined as the ration of output collector current, lo, to the forward LED input

current, IF, times 100%.

4. Pin 7 open.

5. Instantaneous common mode rejection voltage "output (1)" represents a common mode voltage variation that can hold

the output above (1) level (Vo>2.0V).Instantaneous common mode rejection voltage "output (0)" represents a common

mode voltage variation that can hold the output above (0) level (V0<0.8V).

6. Device considered a two terminal device. Pins 1, 2, 3 and 4 shorted together and Pins 5, 6, 7 and 8 shorted together.

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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7. SWITCHING TIME TEST CIRCUIT

Noise I
Shield Vcc F
1 ' 8 o +5V
Pulse — _I v
Generator 1 ,
tr=56ns |F__ ‘ Ve : :
Zo=50V 2 : 7 g R, ' i
10% D.C. V. ] vie — . :
I/ f< 100ns F_ : Ly Vo : :
3 ' 6 ° o Vg ' E
o—t i Loy 15V !
Ir Monitor ] H ] !
ng i 'iGND CL=15pF* L J
I TpuL

\”

Figure 1:  Single Channel Test Circuit for tepand teLn

Ie Noise
Shield VCC
1 8 o +5V
— : —1v
2 : 7 SR
A | : |V
N o
B 3 : 6 ° Vo
T i B LoapF
V. — h
Fr ] ! —]GND T
4 ' 5 °
V,
I
NN
Pulse Gen
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““““““““““ 5V
Vem 10V 90%  90% V
Switch at A: Il =0 mA

Vv 10% 10%

0 VO /____X_ Y]
oL

Switch at B : [ = 1.6 mA

Figure 2: Single Channel Test Circuit for Common Mode Transient Immunity

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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Figure 3: DC transfer characteristics
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Figure 4: output current vs. input diode forward

100 ‘
85°C..
I
70°C .. | ..
10 f 25¢ , o ~
7
1 -%// {/
//DC
0.1 / +40'C
0.01 ‘
0.1 1 10
IF — INPUT DIODE FORWARD CURRENT — mA
Figure 5: 6N139 propagation delay vs. temperature
40 T T
IF=0.5mA
® 51 RL=47KQ
S 1if=50ms
3 30
1T}
o 25
=
o
|: 20
g TPLH
15
5
10 -
v4 L~
o
& s -/ TPHL —
- |
=T |

-20 [} 20 40 80 80 100 120

TA-TEMPERATURE-C

Photocoupler“
6N138-L 6N139-L series

Figure 6: current transfer ratio vs. forward current
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Figure 7: current transfer ratio vs. forward current
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Figure 8: 6N138 propagation delay vs. temperature
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Figure 9: 6N139 propagation delay vs. temperature Figure 11: Forward voltage vs. temperature
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Figure 10: Nonsaturated rise and fall time vs. load resistance Figure 12: Logic low supply current vs. forward current
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9. TEMPERATURE PROFILE OF SOLDERING
9.1 IR Reflow soldering (JEDEC-STD-020C compliant)

One time soldering reflow is recommended within the condition of temperature and time profile shown below. Do not solder more than three

times.

Temperature (°C)

25°C

Preheat
- Temperature Min (Tsmin) 150°C
- Temperature Max (Tsmax) 200°C
- Time (min to max) (ts) 90+30 sec

Soldering zone

- Temperature (T.) 217°C

- Time () 60 ~ 100 sec
Peak Temperature (Tp) 260°C
Ramp-up rate 3°C / sec max.
Ramp-down rate 3~6°C/ sec

20sec.
A Ramp-up TP 260°C
I N

TL217°C

Tsmax 200°C Ramp-down

Tsmin 60-100 sec
tL (Soldering)

P—
Time (sec)

60 ~ 120 sec

ts (Preheat)

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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9.2 Wave soldering (JEDEC22A111 compliant)
One time soldering is recommended within the condition of temperature.
Temperature: 260+0/-5°C
Time: 10 sec.
Preheat temperature:25 to 140°C

Preheat time: 30 to 80 sec.

300
26040/-5C Wave temperature
o 2507
L . |
5 First wave | Second wave
+~ 200 |
O {
5 +200°C/sec |
e :
‘ | —5°C

5 1504 /sec
}7

100—

50 —

I I I I I =

1 2 3 4 Time(min)

9.3 Hand soldering by soldering iron
Allow single lead soldering in every single process. One time soldering is recommended.
Temperature: 380+0/-5°C

Time: 3 sec max.

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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10. RECOMMENDED FOOT PRINT PATTERNS (MOUNT PAD)

1.5

} }
2.54

Note :

Dimensions in millimeters.

Part No. : 6N138-L 6N139-L series
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11. NAMING RULE

12.

6N13X (1)-(2) -L

DEVICE PART NUMBER
Classified by Electrical Characteristics
Please refer to the table on Page: P6
(1) No suffix = Dual-in-Line package ——
M = Wide lead spacing package
S = Surface mounting package
(2) TAPING TYPE (TA, TAl)
Please refer to orientation of taping on Page: P4

(3) Liteon P/N

Example : 6N138S-TA1-L , 6N139S-TA1-L

6N13X (1)(2)-V -L
'

DEVICE PART NUMBER —
Classified by Electrical Characteristics
Please refer to the table on Page: P6
(1) No suffix = Dual-in-Line package
M = Wide lead spacing package
S = Surface mounting package
(2) TAPING TYPE (TA, TA1)

Please refer to orientation of taping on Page: P4
(3) VDE Option

(4) Liteon P/N

Example : 6N138STAL-V-L , 6N139STAL-V-L

NOTES

LiteOn is continually improving the quality, reliability, function or design and LiteOn reserves the right to make changes
without further notices.

The products shown in this publication are designed for the general use in electronic applications such as office automation
equipment, communications devices, audio/visual equipment, electrical application and instrumentation.

For equipment/devices where high reliability or safety is required, such as space applications, nuclear power control
equipment, medical equipment, etc, please contact our sales representatives.

When requiring a device for any “specific” application, please contact our sales in advice.

If there are any questions about the contents of this publication, please contact us at your convenience.

The contents described herein are subject to change without prior notice.

Immerge unit’s body in solder paste is not recommended.

Part No. : 6N138-L 6N139-L series
BNS-OD-FC002/A4
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