VA \Fmodic

High Speed Photo
Coupler

6N137S

Product Data Sheet

AOTE DCC
RELEASE

SERBESOERNEBIRQF

TAIWAN AOTE SEMICONDUCTOR TECHNOLOGY CO. LTD

www.aotesemi.com




A AQTE 6N137S

iR Description

6N137S JHEEEH—1 850nm B AlGaAS LED 45 , EXAFHBAEI— M EFESEISEAICBIRNZZE] |
B HRIEEIH,

The 6N137Soptocoupler consists of a 850 nm AlGaAS LED, optically coupled to a very high speed
integrated photo-detector logic gate withastrobable output.

%51 Features

* B ¢ 10MBit/s
High bit rate :  10MBit/s
BMN-HEIHBEBE (Viso=5000 Vrms)
High isolation voltage between input and output (Viso=5000 Vrms)
T/ERESBE : -40°C ~85°C
Fan-out of 8 over -40°C to +85°C
ZiE JE
Logic gate output
ST
Strobable output
FENERESIRE
Meet reinforced insulation standards
« BELHARE - UL 1577 , VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022
Meet Safety standard : UL 1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543- 2022

Kz A Applications E(E% Truth table
- 152 N
BBEIER LED ENABLE ouT
Ground loop elimination
= LSTTL % TTL, LSTTL 8% 5V CMOS ON H .
LSTTL to TTL, LSTTL or 5-volt CMOS OFF H H
o SRIRIEIES | SUREE ON L H
Line receiver, data transmission OFF L H
* FFERAIR ON NC L
‘SW|tch|ng power supplies OFF NC ;
o HHENINERED
Computer-peripheral interface
H5%=H/5I2E Package and Schematic Diagram
[1] 8] Pin Confiauration
Ej Ea 1NC 8.VCC
N 2. Anode 7.VE
r ' :' [5] e 3. Cathode 6VO
I brps SMDS [+] KR 4.NC 5.GND

iE - S|P 5 70 8 iR iERe— 0.1uF RISERFEZES.

Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.
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A AQTE 6N1375

EP=F{EF8 Marking Information

o EpeR " A BRESERARS LOGO

" /" denotes LOGO |_i [—| H I_]
o EPzeh "Y" (RFESFED: A2018), B(2019), C(2020)...... O Fa'

"Y" denotes YEAR : A(2018), B(2019), C(2020)...... 6N137

] EIJ$¢ "WW" 1‘%%% ? ' ' N H
"WW" denotes Week' s number

o ElFH N (REHAL U U U U

“N” denotes the day of the week
o EPFRY "HY RT=

"H" denotes Halogen-free
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6N137S

BEINZHSE Insulation and Safety related specifications

me s 0 L A (=3
Item Symbol Value Unit Remark
TeeEEEs MNENREILR | DAMAREIERRE
i L >7.6 mm Measured from input terminals to output terminals,
Creepage Distance .
shortest distance path along body
N M NREHEtR | B SHREES
FESERS . . .
. L >7.6 mm Measured from input terminals to output terminals,
Clearance Distance shortest distance through air
IR DTl > 04 RESRRFIRNRE 2 BAYEERISE
Insulation Thickness ) mm Insulation thickness between emitter and detector
IE{EfREREE
Peak Isolation Voltage Viorm 1500 Vpeak DIN/EN/IEC EN60747-5-5
BSIREEE
Transient isolation voltage Vior 7000 Vpesk DIN/EN/IEC EN60747-5-5
IRESREE
e Viso >5000 Vrms For 1 min
Isolation Voltage
RER2%4 Absolute Maximum Ratings (TA =25°C)
E i) BUEl By
Parameter Symbol Rating Unit
TEEEARER (¥9)
E 20 mA
DC/Average Forward Input Current
(RN EARET Ve 500mV
o Enable Input Voltage Not to Exceed Vcc by more than Ve 5.5 \
RESE 500mV
Input
R NEEE
VR 50 Y
Reverse Input Voltage
%%
Power Dissipation A 100 mwW
FERERIE Vee 7.0 v
Supply Voltage (1 minute max) ’
o) =3
AR b 50 mA
i Output Current
output fHFRE
Output Voltage Vo 70 v
HtHIhEE
Collector Output Fo 85 mw
TIRERE
Operating Temperature Topr -40~+85 C
FHERE
Storage Temperature Teg 512 c
SRR 260 for 10 °C
Lead Solder Temperature (for wave soldering only) Tsol or 10 sec

www.aotesemi.com
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A AQTE 6N137S

HFIR{ESMH Recommended Operating Conditions

o =) BV P iy

Parameter Symbol Min Max Unit

ﬁ?ﬁfﬁ :Ejft Current k ° 20 H
_ﬁiﬁﬁgiit Current LH °3 " ™
?jfi‘/}:\_t}oltage Ve 27 > '
{IiEv!i/’TSeﬁIEIEEEr;}iIe Voltage Ve ° o8 '
ifTSjgiile Voltage Ve 20 Yee '
ggsi-fwg Temperature ™ “ e -

?Lfi:ﬁPﬁf—ﬁup Resistor R 0 H i
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FEaiF 2% Electro-optical Characteristics (Ta =25°C)

6N137S

on we 4t B | omEm | ok | W
Parameter Symbol Condition Min Typ. Max. Unit
LR V =10mA 133 175 Vv
Input Forward Voltage F k= . | '
e REHZFEE
Rofin 10 2
Input Input Reverse Breakdown Bk k=10pA 5 0 45 \%
Voltage
LETNGERS
Input Capacitance G V=0 f=IMHz B 70 B pF
TEABEIREERE
Input Diode Temperature AVE/ATa F=10mA - -14 - mV/°C
Coefficient
T ESETEEER Vcc=55Y,
Output E h L I |Smh v C Een F=0mA , - 6.5 10 mA
igh Level Supply Current Ve=0.5V
{EEBPEREE R L Ve =55V, ) 9 3 A
Low Level Supply Current F=10mA
{FREESE(ERERRIR =
BEREIL k Vee=55Y, _ -0.8 -16 mA
Low Level Enable Current Ve=0.5V
FSFEPERERRIR Vec =55V,
High Level Enable Current b Ve=20V . 06 16 mA
FSFEPERERRE V=55V,
. A ! 20 - - Vv
High Level Enable Voltage F=10mA
{RFE P {EREFBIE v Ve =55V, 08 v
1t Low Level Enable Voltage B F=10mA ) ) ’
Transfer N Vee =55V,
Characteristics | B FHHER L Vo =55V 100
High Level Output Current : F= 250pA, B - PA
VE =2V
Vee=5.5Y,
FE IR =
il VoL F=5mA ] 035 | 06 v
Low Level Output Current bL=13mA,
Ve=2V
Vee=5.5Y,
BANBERR L Vo <06V ) 3 5 mA
Input Threshold Current b =13mA,
VE =2V
IR Reo Vio=500V ] 102 ] Q
Isolation Resistance
fREEE
Isolation Capacitance Go f=IMhz ) 06 ) PF
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A AQTE 6N137S

FF&E4F1E Switching Specification

s we i B | g | gk | M
Parameter Symbol Condition Min. Typ. Max. Unit
WHSEIHEEER
Propagation Delay Time to Output HIGH Level To 20 41 100 ns
R TSR
Propagation Delay Time to Output LOW Level Teu 25 >0 100 ns
= _ E=75mA,
BXBESRE ( [Ton—Teu| ) PWD Ve =5V, i 5 35 ns
Pulse Width Distortion R.=3500
C|_ =15pF
i EFHIIE)(10% — 90%) . “
Output Rise Time (10-90%) ' - - ns
A TREATIE)(90% - 10%) tf ”
Output Rise Time (90-10%) - - ns
SRR ERER
Enable Propagation Delay Time to Output tewn . - 15 - ns
HIGH Level \I‘/E'H o
R TR SEDR Rg _3155‘:)‘2
Enable Propagation Delay Time to Output tere ; - 40 - ns
LOW Level
AR PRSI Ta=25"C
Common Mode Transient Immunity (at |CMy| |\\/ICCCI\=/I|5YSIOI\F/(=ISen;I3 5000 10000 - V/us
Output HIGH LeveI) VO(MIN)=2-OV R.=350Q
R RS et =21F5°_C1 oA
Common Mode Transient Immunity (at [CM| |\;éK/I|=’50\/_(Peak) 5000 10000 - V/us
Output LOW Level) Voo =2.0V,R. =3500
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Fig.1 Low-level output voltage vs. Ambient temperature
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S 05 F=5SmA
E Ver =5.5V
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& 04 u=16mA
=
= gLy | %/
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o
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Fig.3 Propagation delay time vs. Forward current
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Fig.5 Input threshold current vs. Ambient temperature
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BIEYSCERYFHRR4E Typical Electro-Optical Characteristics Curves

Fig.2 Forward current vs. Forward voltage
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Fig4 Low-level output current vs. Ambient temperature
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Fig.6 Output voltage vs. Forward current
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6N137S

Fig.7 Pulse-width distortion vs. Ambient temperature
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Fig.9 Propagation delay time vs. Ambient temperature
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Fig.11 High-level output current vs. Ambient temperature
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Fig.8 Switching time vs. Ambient temperature
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Fig.10 Propagation delay time vs. Ambient temperature
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A AQTE 6N1375

(a3t RAY B EE Test Circuit for Propagation Delay Time

Pilsae m“
ol Monitor
Z o= 5001 Ve)
i +5V
El =]
1 i
7.5 mA —
i El_i' Tl - - B
| bypass
3 6] 5
Tl K] (Vo)
B
e =1 i
Ed prer Bll -
Pulse
nerator
tr=5na
Zo= 500 e
Vee | g |
[1] 8
i e
bypass
\ E‘“] Output
.-llgnullhr 3 i] (¥l
e — L
wgld] el
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A AQTE 6N1375

CMR iR & Test Circuit for Common Mode Transient Immunity

Vee

+5V

m’Ti;_
=2
:

o Output
Ver = (Vo)
4 GND
Uﬂ“
Pulse Gen

CMu

5V
\ / Switching Pos. (A), lg=0
Ve
o - Vg (Min)
""""" Vg (Max)
/\Switchlng Pos. (B), I = 7.5 mA
Vo

05V CML
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A AQTE 6N1375

YMEZR~T Outline Dimensions

DIP8 5502030

! , \ |
—

7 - i
3| i 0.5
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g ne -
SMD8 il
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0t §0 10
154018
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&

=)
E | | I I

+ ﬁ_ 12520.10 _|_L_ | |
)

e 40 A

Aoh0

BAf7 Unit: mm

EBiNE TR Recommended Pad Layout

BT Unit; mm

i EEAFRIERE.
Note : The picture above is the front view of the product
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A AQTE 6N137S

BliREREHZE Solder Reflow Profile

g
L=}
I~ T
s A - &
E Ts Max.
o
E Ts Min.
a ts
£
v
&
z
[*)
a
25%C
|
Time (s)
mE e M Bkl B
tem Symbol Min Max. Unit
FREE
Preheat Temperature Ts 150 200 C
TR IE]
Preheat Time ts 60 120 s
SENEER
FHEERE ) ] 3 «C/s
Ramp-Up Rate (T, to Tp)
TRIBLERE
Liquidus Temperature T 2 C
FIEETF T
Time Above T, t 60 150 s
IHERE
Peak Temperature Te - 260 C
T & (Te-5)F0 Tp ZIEHIATE) ¢ 30
Time During Which Tc Is Between (Tp-5) and Tp P - s
=
FRRIEE ) ) 6 s
Ramp-down Rate(Te to Ty)

iE | EERTT SR EARASG THTEIRE | RETEEBE =R,

Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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A AQTE 6N1375

BIERBEZE Wave Soldering Profile
i

00—
260+0/-5°C Wave temperature , 10sec

250— First wave secand wave
_—
¥
o zm B
- +200°C/sec
2
g 150 +2%C feec
E, 30 to 80 sec
2 100—

+— Preheat zone
50 — 25 to 140°C

25"C

T T T T T T -
0 30 &0 90 120 150 180 210 240

Time (sec)

FTIREkIRIE Soldering with hand soldering iron

A FTRWNAT - RRIETEFRZUL ;

Hand soldering iron is only used for product rework or sample testing;
B. FIIRHMIEESK 1 iBE 360°C + 5°C, HYE<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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A AQTE 6N137S

2% Packing
n jC/E%FE Summary table
AONEER
HEpX | 5K o S v SR S ] E o &=t
B2 380"360"365 | pipas 50 425i | K
= =y = % % % | % !
SMD8 ($330mm &8 1FR/8 | 28/2 | 10&8/48 |450%390*0.1mm| 340*60*340mm o 425 100
P 535*275*300 | o5 RIERRE , &
m o a SE *128* !
DIP8 (50012+11mm) ASR/E | S0E/E | 108/4E NEA 525*128*56mm - oy
Type per Reel | per Box | per Carton| Specification Specification
Leave 50 spaces at
Reel(¢330 340*60*340 | 380*360*365
SMD8 ee (I;I:I mm 1k pcs/reel 2 l;eels 10 bores 450*390*0.1mm the beginning and 100
ue) /box /ctn mm mm spaces at the end
Endplug (blue) and
525*128*56 | 535*275*300
DIP8 Tube 45pcs >0 10baeset NA Endplug (white) keep
(500*12*11mm) /tube | tubes/box n mm mm N
the direction
n fHE3% Tape & Reel B {NTEE%E Tape & Reel

1) =fEEE - 22500 R, 1) S55E 1 1000 2,
Qty/ctn : 22500pcs Qty/reel : 1000 pcs.
2) B : Inner packing : 2) SfEEE - 20000 2,

. BREAS R, Qty/ctn : 20000 pcs.
A5pcs/tube 3) ek SR

i. 58 50&KE. Inner packing : 2 reels/box.
50 tubes/box

4) ;~EE Schematic :

3) 7~&EE& Schematic :

(B L7k

Bt 5553

& P

T A 385
RS el L

PR THINS

PASLRENLL

.:}L'pljitl}ﬂ'i/

BAHT Unit : mm
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A AQTE 6N137S

i¥&5 Attention

BUSHFEAMBOARE. FJ5Rtt. ThEEsiRIt | REBILNHENRINFIRASITER.
AOTE continuously improve quality, reliability, function or design. We reserve the right to
change this document without notice.

FETFmABRER  REANERNAFE BB REMSHNRE RS,
Please use in accordance with the product specification. AOTE is not responsible for

the quality problems caused by non-compliance with the product specifications.
MTHRESURENTEMANRE/RETK |, BERERNNEEAR,

For equipment/devices where high reliability or safety is required, please contact our sales
representatives.

SFERTEHE "Fe" MAR | FEERIIAEEAR,

When requiring a device for any " specific’ application, please contact our sales in advice.
W PFRNIRNBTERED |, RIBEREIA].

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