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ANQTE 6N138M

iR Description

6N138M E—M AT REBENSIEIEEEE , H— 850nm i AlGaAs LED Y HBARI— 1" SiE Y BaiNesE
B, Y _RERRAIE L RAERERNEMERE | TLBSREERERRES , EREWESR SRR
EfGaERS 100 f&,

The 6N138M optocoupler consists of an 850nm AlGaAs LED optically coupled to a high speed
photodetector transistor. A separate connection for the bias of the photodiode improves the speed by
several orders of magnitude over conventional phototransistor optocouplers by reducing the base-collector
capacitance of the input transistor.

%51 Features

« SHEE . 1MBIt/s
Highbitrate : 1MBit/s

« BAN-BEHRERE (Viso=5000 Vrms) . BEIMBLESITE
High isolation voltage between input Meet reinforced insulation standards
and output (Viso=5000 Vrms ) « FALMFRE: UL1577, VDE DIN EN60747-5-5
« FERTIL (VDE0884-5) , CQC11-471543-2022
TTL Compatible Meet Safety standard : UL 1577, VDE DIN
« SHIRFFEEH EN60747-5-5 (VDE 0884-5) , CQC11-471543-
Open-Collector Output 2022
Fi B8 Applications N{EZFE Truth table
= CMOS-LSTTL-TTL pyHEO
Output interface to CMOS-LSTTL-TTL LD vo
- BERE OFF H
Telecommunication equipment ON L

« EBNIREPNINRRAERS
Power transistor isolation in motor drives

- BREERCRAEESSE
Replacement for low speed phototransistor
photo couplers

HIEMHEEE Package and Schematic Diagram

Pin Configuration

INC 8.VCC
2. Anode 7.VB

[

|

DIP SMD8 ] 1

X £S5 F0 8 ZIEdiEE—1 0.1uF RSTRFE AR,

Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.

3.Cathode gVvO
4.NC 5.GND
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ED=F{§ 8 Marking Information

- Elzep AV JgBEERE LOGO
“N" denotes LOGO

PR WW (CRES

"WW" denotes week s number
B N AAREHL

“N" denotes day of the week
El=arpy "H" FE=

"H” denotes Halogen-free

El==rh Y (RS ; A(2018),B(2019),C(2020) ... ...
“Y" denotes YEAR : A(2018), B(2019), C(2020).... ...

6N138M

(1 [1 [1 []

OMm
6N138
YWWNH
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6N138M

HBEMBMER Insulation and Safety related specifications

me s 0 B &
Rem Symbol Value Unit Remark
MWBNiRREtE , T EAASISIEERE
€22k . . .
c . L >76 mm Measured from input terminals to output terminals,
reepage Distance shortest distance path along body
N, MaNRZltE , BI=SIREIES
FESERS . . .
) L >76 mm Measured from input terminals to output terminals,
Clearance Distance . .
shortest distance through air
HesRRE T 204 o REREIIRNEE Z BRREERE
Insulation Thickness ) Insulation thickness between emitter and detector
IE{ERREEFEE
1 -5-
Peak Isolation Voltage Viorm 500 Vpeak DIN/EN/IEC EN60747-5-5
BESIREREE
Transient isolation voltage Viorw 7000 Voesk DINENAIEC EN60747-5-5
BM%E.EES Viso >5000 Vrms For1 min
Isolation Voltage
1% PR £ ¥ Absolute Maximum Ratings (Ta =25°C)
L s BUEl B
Parameter Symbol Rating Unit
EIEFER TR
. IF (avg) 25 I'T\A
DC/Average forward input current
IEETFEENER (50%525t , 1ms p.w) I 5 "
Peak forward input current (50% duty cycle, 1 ms p.w.) Fpo
Rohin RIEENEEE v 5 v
Input Reverse input voltage A
IEEFSANET (BXE5<1 uspw , 300pps) 1 . R
Peak transient input current (<1 us p.w., 300 pps) F(trans)
BN o b 45 W
Input power dissipation
FBIRFBIE Vee -05~30 v
Supply voltage
HIHERTR
8
Output current b mA
BRIt
16
Peak output current Lo mA
Sz JHT
Rl bR Po 100 W
output Output power dissipation
HtHFEE
-0.5~20 \
Output voltage Vo
EEIth- Bk EEBE
. VEBR 5 \
Emitter-base reverse voltage
EiRkeBm b 5 A
Base current
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6N138M

28 s el L ']
Parameter Symbol Rating Unit
TIERE . o100 .
Operating Temperature opr -40 ~+
FHERE : 5 .
Storage Temperature stg -55~+125
— 260 for 10 °C
Soldering Temperature Tsol or 10 sec
¥EFRFHKMHE Recommended Operating Conditions
o8 s ME | Bl By

Parameter Symbol Min Max. Unit
ERIREEE
Power Supply Voltage Vee 4.5 18 \%
FERER
Forward Input Current (ON) Tron 6.0 20.0 mA
KiFERE
Forward Input Voltage (OFF) Vrorn 0 13 \

N=|

}i{ﬁmfg . o 1 .
Operating Temperature
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AN 2QTE 6N138M

P RIS £ 8 Electro-optical Characteristics (Ta =25°C)

23 s it BN | sAa BX | B
Parameter Symbol Condition Min. Typ. Max. Unit
EEMEE
Forward Voltage Ve =16mA _ 145 17 \"
KT REEEFEE
=1
Input Reverse Breakdown Voltage BVk k=100A > 20 - v
IEMEERGEERE
Diode Temperature Coefficient AVF/ATA k=16mA - 16 B mv/C
Vcc= 15V
EEEFERER =0mA - - 1 A
. Lecn Vo=0Open
s High Level Supply Current
Ta=0~70°C R _ 2 PA
Output Veee15V
7R IERD 2 cc=
e PR Lo LetbrA _ 0 | 20 |
Low Level Supply Current Vo=Open
=0mA
Vo =Ve=5 5V R 0.001 0.5
EETELER L=0mA
I v _ 0.005 1
HIGH Level Output Current N Vo =Vec=15V KA
TA=0-70°C 50
Vo =Vcc= 15v - -
st k=16mA
Transfer 6N135 Vcc=4.5V _ 0.1 04 \"
- R E lh=11mA
Characteristics Voo
LOW Level Output Voltage =16mA
6N136 Vcc=4.5V _ 0.1 04 Vv
lL=3mA
EETHEEEL 6N135 =16mA 7 18 50
. CTR Vcc=4.5v %
Current Transfer ratio* 6N136 Vo=04V 19 24 50
- Ry <50%
5%?&\/ It Viso Ta=25°C 5000 - - Vaus
solation Voltage Lo< 50pA
FaEIEEfE
Isolation Resistance Ro Vio =500V - 10% - Q
fREEREE
Cr = 0.6 F
Isolation Resistance ro f=1MHz - B P

iE EEifEmt=1/lx 100%,
Note*: CTR=I/lrx 100%.
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FF X4 Switching Specification

28 s &t | sl BK U
Parameter Symbol Condition Min. | Typ. | Max | Unit
MHEEIEETER 6N135 [=16mA, R =4.1kQ - 1300 | 1500
. . . TPLH ns
Propagation Delay Time to High Output Level 6N136 =16mA, R =19kQ 600 | 800
R ERETER T 6N135 [=16mA, R =4.1kQ - 200 | 1500
Propagation Delay Time to Low Output Level Prt 6N136 =16mA, R =19kQ 200 | 800 ns
e SRS 6N135 R =4.1KQ Ta=25°Clr=0mA
Common Mode Transient Immunity at High | |CMy| [VCM|=10V(Peak) | 1000 ) | V/ps
Output Level 6N136 | R =19KQ C =15pF
AR eE AR 6N135 | R=41KQ | Ta=25°Cl=16mA
Common Mode Transient Immunity at Low | [CM| [VCM|=10V(Peak) | 1000 } .| V/ps
Output Level 6N136 | R=19KQ C =15pF
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Fig.l Normalized CTR vs. Input current

1.2

0.8
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Fig.3 Output current vs. Output voltage

35

Condition
zg |Vee=5V
Ta =25°C

Oustput current Io(ma)

10 20
Dutput voltage Vi)

Fig.5 Propagation Delay Time vs. Ambient temperature
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BB YEBIEHE LS Typical Electro- Optical Characteristics Curves

Fig.2 Normalized CTR vs. Ambient temperature

1.2

0.8
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Fig.4 High level output voltage vs. Ambient temperature
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Fig.6 Propagation Delay Time vs. Load resistance
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FFX b ja ik BB B Witch Time Test Circuit

Pulse Generator
Tr=Sms
Zo=502
1% DLCvele
Tz rr
Y
| 8
+hY
VB
F11
2 3 7 R
N %
J.l-' - .\"U =fulur-
o 3 J_ 6 Y -
Monilar
GND =—rl=15pF
Rn$ 1 e
™
L :
e
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6N138M
CMR i B BE Test Circuit for Common Mode Transient Immunity
VEC
A 1 8 +EV
?J_ LEDS VB 0.1uF =|= o
B —{ 7 v
+ .
C— LED- } VO Output
—I 3 ﬁ ;,, (W0}
{ GND
4 5
) vem
Pulse Gen -
o Vew
- 90%
Vewm
10%
ov
o W
CMy . Switch at B (Ir = 0 mA)
Vo i - VoL

CM__: Switch at A (IF = 16 mA)
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92 R <+ Outline Dimensions

DIP8
6500 30 7 6240 30
e 5 il \s
;
s | - - ) M
+ '
e b I Al azsi010
0.50+0. 10 ¢ ! ! |
-TE %:3_ =|' 2.54+0.25 o 8574050 ]
SMD8

6500 30 7 6210 30

He | I [/ \ E
_EF E_ LZSiO,fO % | I ! FJ
_Et‘ N ﬂ— ._JM L%l

9.68+0.30

BA7 Unit: mm

BNERHBA Recommended Pad Layout

W
i —EF

L]

T

BA(7 Unit: mm
i EEOFERIEE.

Note : The picture above is the front view of the product.
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B 7R Bl 2@ Solder Reflow Profile

i
Tp-5°C === = p
o v
=]
e O e S i
e A ; %
:
3
=
3
¥
i
&
m
-
£
25°C
-
Time (s)
;e s BV b 73| L i)
tem Symbol Min. Max. Unit
FEE
150 200 °
Preheat Temperature Ts c
FIAA ]
60 120
Preheat Time ts s
SRR
FHRIEER ] ] 3 ‘s
Ramp-Up Rate (T to Tp)
3 =N=|
AIRERE T 217 °C
Liquidus Temperature
FEETF T,
Time Above T, b 60 150 s
IEERE
260 °
Peak Temperature Te B ¢
Tc 7E(Te -5)F0 Tp ZIEAYAIE] ¢ 30 .
Time During Which Tc Is Between (Tp-5) and Tp P -
=N
PRI ] ] 6 "cfs
Ramp-down Rate(Tpto T\)

i Note :
BEETSEENERE THTERIE . REFEEBI=RX ;

Reflow soldering is recommended at the temperatures and times shown, no more than three times;
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il i 12 iR BE M £k B Wave Soldering Profile

i
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
—
¥
v 200 i
= +200°C/sec -5%C/sec
o
g 150 +2°Cfeec
E 30 to 80 sec
g 100—
4— Preheat zone
50 — 25 to 140°C

! ! T T T J -
0 30 60 90 120 150 180 210 240

Time (sec)

FIBEEME Soldering with hand soldering iron

A FTIBRENAT - @mREESFEU

Hand soldering iron is only used for product rework or sample testing;
B.FIIKHRISESK : R 360°C + 5°C, AdiE)<3s,

Hand soldering iron requirements : Temperature : 360°C + 5°C, within 3s.
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.3 Packing
n LB Summary table

HEps | a5 SR | ANWE @ AGE ESE & = po e &
B R R . - 380%360%365 | pisizs 50 f2SKE |
SMD8 ($330mm I 1FR/8 | 28/& | 108/48 |450%390*0.1mm| 340*60*340mm o 45 100
e e | cgese | 10a - I 535*275*300 | GEIHEFIAERE , 75
DIP8 (500°12°11mm) BRYE | S08E/E | 105/44 FEF 525+128*56mm m A5
Package . Quantity | Quantity | Quantity | Antistatic Bag Carton
Type "9 perReel | perBox | perCarton| Specification Specification Specification
Reel($330mm 2 reel 34060340 | 380%360°365|  ooe 20 spacesat
SMD8 1k pcs/reel Lee s | 10boxes 450*390*0.1mm the beginning and 100
Blue) /box fetn mm mm spaces at the end
b 45 50 | 10b 5254128%56 | 535+275+300| L0PIud (blue)and
DIP8 Tube pes Oboxes/ct NA Endplug (white) keep
(500*12*11mm) | /tube jtubes/box  p mm mm the direction
n KREEE Tube B {3 Tape & Reel
1) SfEsE : 22500 R, 1) &65E : 1000 R,
Qty/ctn :  22500pcs Qty/reel : 1000 pcs.
2) WE%E : Inner packing : 2) EFEEE : 20000 H,
. BEE4IRH, Qty/ctn : 20000 pcs.
45pcs/tube 3) B BR2E.
ii. §&50K%, Inner packing : 2 reels/box.
50 tubes/box 4) 7~E[E Schematic :

3) ==& Schematic :

(B) 1.75£0.1

(B 2301 (12401 (PQ4£01 (Do)ol.55°33

R R XY X

B HE T H
bLLb

(1) 04 £0.05

@D
<
T

|

|

/

(W)16£0.1
(F) 7.5£0.1
Ej

VA

D1)01.55+0.05/

B(7Unit: mm
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i W Attention
n BYSISFEARBORRE. T8RN, heEsikit , REBINEENINFBABITER.

AOTE continuously improve quality, reliability, function and design. We reserve the right to change this
document without prior notice.
HETmASBER , RSN ERRAH A miEBREMSHNRE A AR,
Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTRESUEMHTEMRE/ZETK , BERRKNOEEAR.
For equipment/devices requiring high reliability or safety, please contact our sales representatives.
SFEERTEE "FE AR, EEEENNEEAR,
When requiring a device for any “ specific” application, please contact our sales in advice.
MISLHFRIANABEEER , WIBERREFA],

If you have any questions about the contents of the document, please contact us.
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