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1. Features
(1) High current transfer ratio.
(2) Low input current requirements : 0.5mA
(3) High output current : S0mA
(4) Safety approval
UL  approved (No.E323844)

VDE approved (No0.40029733)

CQC approved (No.CQC19001231254 )
(5) In compliance with RoHS, REACH standards
(6) MSL Class I

2. Instructions

The 6N138/6N139 devices each consists of an infrared emitting
diode, optically coupled to a high gain split Darlington photo detector.
They provide extremely high current transfer ratio between input and
output, with access to a base terminal to adjust the gain
bandwidth.These devices are packaged in an 8-pin DIP package and
available in wide-lead spacing and SMD options.

3. Application Range

(1) Digital logic ground isolation

(2) Low input current line receiver

(3) Telephone ring detector

(4) EIA-RS-232C line receiver

(5) Current loop receiver

(6) High common mode noise line receiver

4. Functional Diagram

i V
e > Truth Table (Positive Logic)
LED ouT
ANODE | 2 N ON L
| & OFF H
: A 0.1uF bypass Capacitor must
Cathode J % N be connected between Pin8 and
“ 2N = Pin5
NC = o GND
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5. Absolute Maximum Ratings (Ta=25°C)*1

Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

Parameter Symbol Rated Value Unit
Average Forward Input Current Ir 20 mA
Tnput Reverse Input Voltage Vr 5 \%
Power Dissipation Pr 40 mW
Enable Input Voltage Vs VCC+0.5 \Y
Enable Input current Is 5 mA
Output Collector Current Io 50 mA
Output
Output Collector OR-6N138 Vo -0.5~7 \Y
Voltage OR-6N139 -0.5~18
Supply Voltage OR-6N138 Vee -0.5~7 \
OR-6N139 -0.5~18
Output Collector Power Dissipation Po 100 mW
Insulation Voltage Viso 5000 Vrms
Operating Temperature Topr -40 ~+ 85 oC
Storage Temperature Tstg =55~ +125
*2  Soldering Temperature Tsol 260

*1. Room temperature = 25 °C. Exceeding the maximum absolute rating can permanently damage the device. Working

long hours at the maximum absolute rating can affect reliability.

*2. soldering time is 10 seconds.
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6. Recommended Operating Conditions

Parameter Symbol Min Max Unit
Operating Temperature Ta -40 85 °C
2.7 3.6
Supply Voltage Vce V
4.5 5.5
Low Level Input Current Ir 0 250 LA
High Level Input Current Irn 5 15 mA
Low Level Enable Voltage VEL 0 0.8 \%
High Level Enable Voltage VEn 2 Vee \%
Output Pull-up Resistor Ry 350 4k Q
Fan Out (at RL=1kQ per TTL
channel) N o > Loads
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

7. Opto-electronic Characteristics (Ta=25°C)

Parameter Symbeol | Min Typ Max | Unit Condition
Forward voltage Vr — 1.3 1.8 \Y Ir= 1.6mA
Temperature Coefficient OF AVy/ — 1.6mA
PUT _ - _ 0 =1.
INPU Forward Voltage AT 0.9 mv/°C !
Reverse Voltage BVr 5 _ _ v Ir = 10pA
High Level Supply OR-6N138 Vo= OPEN,
IccH — 0.05 10 mA . .
Current OR-6N139 Vee=1 8V,IF—01’I]A
OR-6N138 —
Low Level Supply TecL o 0.6 15 mA Vo= OPEN,
Current OR-6N139 ’ ’ VCC: 1 8V,IF: 1.6mA
OR-6N138 — Vo=
High Level Output 0.01 100 Vee=Vo=18V,
Ion pA _
Current OR-6N139 o o 250 [F=0pA
IF:1 .6mA;Vcc=4.5V
OR-6N138 — 0.1 0.4 lo=4.8mA
[F=0.5mA;Vcc=4.5V
Io=2mA
OUTPUT | | | gic Low Output v B o v [F=1.6mA;Vcc=4.5V
Voltage oL : To=8mA
OR-6N139 04 [r=5mA;Vcc=4.5V
Io= 15mA
IF: 1 2mA;Vcc=4.5V
— | 02 lo=24mA
I[F=1.6mA;Vo=0.4V;
OR-6N138 300 — 2600 Vee=4.5V
o [r=0.5mA;Vo=0.4V;
. - 0
Current transfer ratio CTR 400 5000 Vee=4.5V
OR-6N139 Ir=1.6mA;Vo=0.4V;
500 — 2600

Vcc=4.5V
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8. Switching Characteristics (Ta=25°C)

Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

Parameter Symbol Condition Min Typ Max Unit
[F=1.6mA;
OR-6N138 ’ -

RL=2.2KQ 1.6 10

Propagation

Delay Time to
L y tpHL IF=0.5mA; _ 5 25 us
ow Output RL=4.7KQ
Level OR-6N139
IF=12mA;
RL=270Q i 01 !
[F=1.6mA;
OR-6N138 ’ -

RL=2.2KQ 10 35

Propagation

Delay Time to
) tPLH IF=0.5mA; ) 18 60 1S
ngh Output RL=4.7KQ
Level OR-6N139

IF=12mA; ) ) 7
RL=270Q
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

9. Order Information

Part Number

OR-6N138Y-Z
or OR-6N139Y-Z

Note

Y = Lead form option (S, M or none)
Z = Tape and reel option ( TA,TA1 or none).

Option Description Packing quantity
None Standard SMD Option 45 units per tube
M Wide lead bend (0.4 inch spacing) 45 units per tube

TA Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel

TA1 Surface mount lead form (low profile) + TA1 tape & reel option 1000 units per reel

.
v7
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10. Naming Rule

1.Manufacturer

3.Shape code
2.Part Number Oi T
= 6N13

P AR
_bAnole T T T B2 T [ &
\S.WeekCode
4 Year Code

1. Manufacturer : ORIENT.
2. Part Number : 6N138 or 6N139.

3.  Shape Code D

4. Year Code Dj : '21'means '2021' and so on.

5. Week Code D:I: 01 means the first week, 02 means the second week and so on.
6. Anode.
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

11. Outer Dimension

(1) OR-6N13X

9.68+0.3

91 [P 91 [P

6.5+0.3

d1 b 41 [B

48+0.3

3

1. 3.320.5

(2) OR-6N13XM

5.6810.3

5 BH B

Afo.sx 0.1
§
I 3542025 0.5¢0.1

6.50.3

Y ¥F ©

3.48:0.3

T

L 33405

28205

=
Kl H
5440 2! 05201

23405

NC - Vee
ANODE Ve
Cathode m} Vo

NC =« GND

i 7.62¢0.3
0.26+0.1
'r 7.62~0.5 _J‘

NC - Vee
ANODE Ve
Cathode m} Vo

NC =« GND

‘ 7.6240.3
b
&
-]
1 0.26£0.1 —
| B 5.86~10.46 _JI
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OR-6N138/6N139

(3) OR-6N13XS

9.6840.3

H BH F

NC —

ANODE

6.5£0.3

NC &

A

Cathode .. }

o VCC

7.62+40.3
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12. Recommended Foot Print Patterns (Mount Pad)

.__F.l_ P _i__ —

F-E3-E3 B
.?
|l 2.54
(unit: mm)
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13. Taping Dimensions

(1) OR-6N13XS-TA

>0~ 6-010- 000061066106
(E S "@J_'.E"—Z!?"_TWEE BEIEEREEE .‘ / l
en | e | mes | e R .
a|a|ﬁ@ ‘ sz (l5:2 l ) | :
1 L . III'& . E & . E ]
L —
| 0.320.08

(2) OR-6N13XS-TAl

#1.55H0.05 P2 ]

e

:t:].ii{mf:
type symbol Size: mm ( inches )
bandwidth Y 16£0.3 (0.63)
pitch PO 4+0.1 (0.15)
pitch F 7.5+£0.1 (0.295)
P2 240.1 (0.079)
interval Pl 12+£0.1 (0.472)
Encapsulation TA/TAL
type
amount (pcs) 1000
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

14. Package Dimension

(1) package dimension

DIP Type

Packing Information

Packing type Tube
Qty per Tube 45pcs
Small box (Inner) Dimension 525*128*60mm
Large box (Outer) Dimension 545*290*335mm
The Amount per Inner Box 2,250pcs
The Amount per Outer Box 22,500pcs
SOP Type
Packing Information
Packing type Reel type
Tape Width 16mm
Qty per Reel 1,000pcs
Small box (inner) Dimension 345*345*58.5mm
Large box (Outer) Dimension 620x360x360mm
Max gty per small box 2,000pcs
Max qty per large box 20,000pcs
(2)Packing Label Sample
‘ 85

Material Code : XXXXXXXXX

R B 15 4% A

Note:

1. Material Code :Product ID.
2. P/N :Contents with "Order
Information" in the specification.

R N A 3 Lot No. :Product weeks.
BN 0 4. D/C :Product data.
NPT P : :
o 5. Quantity :Packaging quantity.
Lot No.: XXXX-XXXXX
NPT
D/C : XXXXXX — 4R
IR NIRRT
Qty: XXXX PCS
NETHETEIITEEAAm - moooomeesose MSL: 1
AT Made in China
Copyright© 2020 Orient .All rights Reserved 12 \
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15. Temperature Profile Of Soldering

(1 ) IR Reflow soldering (JEDEC-STD-020C compliant)

Note: one solder backflow is recommended under the conditions described below in the temperature
and time profile. Do not weld more than three times.

Profile item Conditions
Preheat 150°C
- Temperature Min (T Smin ) >
- Temperature Max (T Smax ) 200°C
+
- Time (min to max) (ts) 9030 see
Soldering zone
- Temperature (TL ) 217°C
-Time (tL) 60 sec
Peak Temperature 260°C
Peak Temperature time 20 sec
Ramp-up rate 3°C/ sec max.
Ramp-down rate from peak temperature 3~6°C/ sec
Reflow times <3
20 sec
‘ Ramp-up TP 260°C
. L2917 C
O Tsmax 200°C Ramp-down
e
© | Tsmin 60 sec
o 150C tL (Soldering)
e
(}]
l—
25°C ——
60 ~ 120 sec 35~70sec || me (s€0)

ts (Preheat)
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(2) Wave soldering (JEDEC22A111 compliant)

One-time welding is recommended under the temperature condition.

Temperature 260+0/-5°C
Time 10 sec
Preheat temperature 5to 140°C
Preheat time 30 to 80 sec

1
300
260+0/-5C Wave temperature
O 250
© ;
= First wave Second wave
= 200
L +200°C/sec
a
E 150— —5'C/sec
2
+2°C/sec
100—
4 Preheat zone
50 —

1 2 3 Lr Time(min)

(3) Hand soldering by soldering iron

Single lead welding is allowed in each process and one-time welding is recommended.

Temperature 380+0/-5°C

Time 3 sec max

Copyright© 2020 Orient .All rights Reserved 14 V7
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

16. Switching time test circuit

PULSE Ig

10% DUTY CYCLE
1/f< 100 ps

IF MONITOR

GEN. o

Zp=50Q
tr=5ns
2

E E’—‘ +5V
SR LT
o
== 0.14F
s Ic,_ =15 pF*

*INCLUDES PROBE AND
FIXTURE CAPACITANCE

Vo —

N —

1.5V

Figure 1: Switching test circuit

17. Characteristics Curve

FORWARD CURRENT vs. FORWARD VOLTAGE

FORWARD VOLTAGE VS. TEMPERATURE
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OR-6N138/6N139

LOGIC LOW SUPPLY CURRENT VS. FORWARD

PROPAGATION DELAY VS. TEMPERATURE

CURRENT i
7 IF=1.6 mA
= 35 | RL=2.2kQ
E s pd
3 -
g / 1’;, 30
5’ 7 £
e
i VCC=18V g
3 g
€ 4 e 5 TPLH
w
= L~ vccksy a
= / g "
= Pl =]
3
& / z A
a & 15 /
2 A o
2 F g
S 10 /
g P - TPHL
3 rd 5 —
—i
e 0
Y 2 4 6 8 10 12 14 16 -60 -40 -20 0 20 40 60 80

FORWARD CURRENT IF (mA)

PROPAGATION DELAY VS. TEMPERATURE
10

IF=12 mA
I RL=2700Q
“n 8
=
a7
>-
T 6
L
[a] g ,
=
g 5 TPLH //
O /
g 3 —
2 //
a 2 /
i L TPHL
0
-60 -40 -20 0 20 40 60 80 100
TEMPERATURE TA (°C)

TEMPERATURE TA (°C)

100
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18. Notes

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

(2) 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.

(3) 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.

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

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

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

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

.
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