KTP 6N137

L

1. i3 Product features
» 5iE10MBit/s High speed 10Mbit/s
« OJ{RIUEFE-40 E 85°C ;BESBEIRIETT Guaranteed performance from -40 to 85°C
« B1E )i Logic gate output
- A S ESMREEEViso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
* TH%= ((R<900ppm, & <900ppm, iR+5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FEFREEREACH;E# Compliance with EU REACH
» ILPbEFAROHSHRE Pb free and RoHS compliant

2. M aafEi® Product Descripion

* 6N137 B—MISNRS —IREM— " SEEACERNEZEI 4EK, FEEEmNELH
The 6N137 consists of an infrared emitting diode optically coupled to a high speed

integrated photo detector logic gate with a strobable output
« BXF 8 5|8 DIP 3%, BE5|£(AEEF SMD MMt
It is packaged in a 8-pin DIP package and.available in wide-lead spacing and SMD options

3. ™ mpMHA Product Applications
« JHPSEBEIE Ground loop elimination
« LSTTL = TTL. LSTTL 8¢ 5V CMOS_LSTTL to TTL, LSTTL or 5 Volt CMOS
o« SERIEINES. #UE(EH Line receiver, data transmission
- #IES RS R Data multiplexing
« FFXHEJR Switching power supplies
« PP ERSEHR Pulse transformer replacement
« itEHSMEREO Computer peripheral interface
- BIRIBIEEIFEES High speed logic ground isolation

E(EZXR(F®48) Truth Table (Positive Logic)

¥ Input | IEF Enable | #itH Output
H H L
5 H H
H L H
I I H
H NC E
L NC H
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4. INgEE Functional Diagram

Schematic

] o]

L'

=] [ed

[=] ]=]

EIE

3|#JECE Pin Configuration

5|REP5F05 I8 Z A% £0. 1uF S IREE &8 ( 3* )
A 0.1pF bypass capacitor must be connected
between pins 8 and 5

3|#JECE Pin Configuration

1. ToiEZNo Connection 5.zt GND

2. fAtkAnode 6. HIHBEV out
3. fB#%Cathode 7. {FREEBIEVE

4. T No Connection 8. TIFRRIEVcc
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5. Y6EB4FIHE Electrical-Optical characteristics
« BAPREZIEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)
S s el Baf
Parameter Symbol Rated Value Unit
1EMEER Forward current le 50 mA
{FRERNEEEAEE Ve 500mV
TN Enable input voltage Not exceed Vcc by more Ve 5.5 \Y
Input than 500mV
[Z[FIEBJE Reverse voltage Vr 5 Vv
IN#E Power dissipation (Ta = 25°C) Pp 100 mwW
IN#E Power dissipation (T, = 25°C) Pc 85 mw
A HiHERAR Output current lo 50 mA
Output | #HHEE Output voltage Vo 7.0
T {EEBJE Supply voltage Vee 70
AHIN=R
R ES o oy - W
Output Power Dissipation
BREIE/E ( 1*) Isolation Voltage Viso 5000 Vrms
T{EEE Operating temperature Torr 40 to +85 °C
f&fZ/RE Storage temperature Tstc -55 to +125 °C
=] N=| 2*
l;?%um{ﬁ (2*) TsoL 260 °C
Soldering temperature
fiFiE (Notes):

1* SRR D1PA, EXEEE40~60%RHIAR T, FREEEMNA, 1. 2. 3&4MGEE—IE, 5. 6. 7&8H

ERE—E

AC for 1 minute, R.H:= 40 ~ 60% R.H. In this test, pins 1, 2, 3&4 are shorted together, and pins

5, 6, 7&8 are shorted together.
2* J24ERYE /91080 Soldering time is 10 seconds
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6. BSIFE(Ta=-40Z85°C IRIFRBME)
Electrical Characteristics(Ta=-40 to 85°C unless specified otherwise)

S Gas] &IME | FUE | &XE | 82 FiH
Parameter Symbol Min. Typ. Max. Unit Condition
IEMMEEE
rﬁj e VF - 14 1.8 \ IF:10mA
Forward voltage
FEJE
RFIRE Vi 5.0 - - \Y l[r=10pA
s Reverse voltage
8l N "
In put I[EABEERERE
Temperature coefficient AV /AT, - -1.8 - mV/°C lr=10mA
of forward voltage
IRNGEEA V=0,
5 = . Cin ; 60 } oF F
Input capacitance f=1MHz
SEE TR [r=0mA,
- . lec - 7 10 | mA Ve=0.5V
High level supply current
VCC=5-5V
B T/EET lr=T0mA,
EFB S TAEeR: - _ o | s | oa | F
Low level supply current Vce=5.5V
= (EASE V=20V,
l__|. :Hiﬁb VI IEH 1 06 16 mA E
High level enable current Vcc=5.5V
T
Out put F P (EEEE s V=05V
{RFE Y (HRERER 4 ) 0.8 16 mA E '
Low level enable current Vcc=5.5V
SR EERRERE [e=10mA,
TR v 0 | oy |
High level enable voltage Vee=5.5V
RFEE(ERERBIE( 4% ) l[r=10mA,
Ve - - 0.8 \Y
Low level enable voltage Vcc=5.5V
http://www.ktp-semi.com Page 4 of 18
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o EHFE (Ta=-40Z85°C [RIEBEIE)
Transfer Characteristics (Ta=-40 to 85°C unless specified otherwise)

S8 fFS | mIME | FBE | RXE | B 14
Parameter Symbol | Min. Typ.* Max. Unit Condition

SEEEIHER Vcc=5.5V, Vo=5.5V,

= :FEHJH:II Jib IOH } 21 100 I-'A cC o
HIGH Level Output Current [=250pA, Vg=2.0V
¥ mHBE Vce = 5.5V, l;=5mA

R VoL ] 0.35 0.6 y cc F
LOW Level Output Current Ve=2.0V, Ict.=13mA
ENBEBR Vce= 5.5V, Vp=0.6V

IFT - 2.5 5 mA

Input Threshold Current Ve =2.0V, loi.=13mA

FFR4FME(Ta=-40Z85°C, V=5V, [i=7.5mA, [RIFSBIRER)
Switching Characteristics (Ta=-40 to 85°C, V=5V, lr=7.5mA unless specified otherwise)

B s &/ME | FtgE | BRXE B | &5
Parameter Symbol Min. Typ.* Max. Unit> | Condition
A = EE SRS ERASE)( 5*
mHS :!:E,J'fgﬁij‘_ FE)( 5*) CL=15pF, R,=3500),
Propagation delay time to TeuL - 35 75 ns T.=25°C
output High level (Fig.12) AT
AL EE S RY EJRATE)( 6
R :FE 1’5?%1_1._ [B)( 6*) C.=15pF, R.=3500
Propagation delay time to Ten - 40 75 ns T.o25°C
output Low level (Fig.12) AT
FPEREERE

Ter-T - 5 35 ns C.=15pF, R,.=350Q
Pulse width distortion Tor-Teud . PR L
gy _EFHRSE( 7
Wit LFHRR7) tr ; 40 ; ns | C.=15pF, Ri=350Q
Output rise time (Fig.12)
o ZHTE)( 8*
Lt TREER A Z , tf ; 10 ; ns | C.=15pF, Ri=350Q
Output fall time™® (Fig.12)

FFRAFHE(-40F85°C, V=5V, [=7.5mA RIS B ER)
Switching Characteristics (Ta=-40 to 85°C, V=5V, l¢=7.5mA unless specified otherwise)

SH Gass BME | FUBE | &XE | B | &
Parameter Symbol | Min. Typ.* | Max. Unit | Condition
Elt =AY fEEE EIRATE)(9*
S $E’Jf§au1§i‘§hL ~j‘|]( ) =7 .5mA. Vey=3.5V,
Enable Propagation Delay Time to | tgy - 15 - ns
. . C.=15pF, R,=350Q
Output High Level (Fig.13)
i=n T ahfeEab E\F'\E\ 10*
g]EEJHﬂE&EFFE’JEHbﬁ?%LL .]L( ) =7 5mA, Ve =35V,
Enable Propagation Delay Time to | tgy. - 15 - ns
. C.=15pF, R,=350Q
Output Low Level (Fig.13)
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7. ATEMRIE Reliability Test
FS | dRmA SEINE IO A2 IHIQEL FOWUKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
= R H:125+5°C 15min
1 f;ICLyJ JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@85+5°C
EmiREED [=10mA 168, 500,
o | WERFEE oo at0sc | 45 0/45
HTOL lo=5mA 1000hrs
Vce=5V
HTHB@85+5/-2°C,
N=N=| A
BEEET | espoa- A101- | 8545%RH 168, 500,
3 v 45 0/45
B Ir=10mA, lo=5mA, 1000hrs
HTHB
Vce=5V
iy JESD22-A102- | Ta=121%5°C,
4 IR 96hrs 45 0/45
PCT C 100+5%RH, 2atm
=imf 168,500,
5 R JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
i 168, 500,
6 RiRfae JESD22-A119 LTS@-40+5°C 45 0/45
LTS 1000hrs
TR0
7 Ejsz A JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
Sl [T@25+5°C
8 bRt / ( 168hrs 45 0/45
IT Vio=1000V DC
[] 1=H Pb'free@
9 AR JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
A BT BN S E AR ERFEERHE SRR PSR IR, AT RIE SR BRI P RERH TR
Bt | (REPAREREKERERENELE AR REAARERE T
Rem | All the tests should-be performed according to customers’ actual requirements, while difference
arks | of test standard or special requirements exist. Otherwise, all the tests are performed according to
the standard listed above. Different current is applied to the tests of different product models
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8. 151¥Hh4 Characteristic Curves

E. AZIRELERER vs IEMBEENXR
Figure 1. Input Diode Forward Current vs

Forward Voltage
30
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T T I

T T ]
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IEEHLE Forward Voltage, VF (V)

E3. KRR vs IMRIRERIXR
Figure 3. Low Level Output Current vs
Ambient Temperature

60
= . E
B 2 I=15m
=
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5t
£
o
28 351 :
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5. WHEEE vs BIAIERERAIRER

Figure 5. OutputVoltage vs Forward Current

Temperature

LRIV
OQutput Voltage., Vo(V)

0 1 2 3 4 5
WA EB®E Input Forward Current l(mA)

o i R H

E2 B EmEEE vs RIBRENXR
Fig.2 Low Level Output Voltage vs Ambient

Temperature
. 038
Z 15=5mA
.2 il V=2V
v = 0.6 Vee=55v
o
o i
-2 R I=12. SmA Iy =16mA
o O . \
&2 0.4 \ Voo |
£ 03 =
= 2 A 7
=3 024 L =6. 4mA I,=9. 6mA
5 014
'3 0.0 L] T T T 1 T
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P |

TR B

Ambieént Temperature, Ta('C)

El4. EI\BHERR vs MERENXK
Figure 4. Input Threshold Current vs
Ambient Temperature

V=5V
Vo=0.6V

te Ipp(mt)

AR

Input Threshold Cu

14 T r T T T T
40 -0 0 20 &0 B0 B0
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El6. SRR FRLER vs iIRERIXER
Figure 6. High Level Output Current vs

25
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Figure 7. Switching Time vs Forward Current
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Figure 9. Pulse Width Distortion vs Temperature
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7. #iad(a) vs SREEIREEIRAIKR

Vw5V
e Rl=lkﬂETPLH;

R, =1kO(TPLH)

' R, =3500(TPLH)
SR k]
ﬂPHLIIl R= k0

-R,» 3500
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E9. B BERE vs BEINXE

Temperature
50
1p=7. 5mA
. Vee=5. OV
g 40 - —
2 ——
: I
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€5
B e
a3 2
==
=3 R,=35002
= =1K
: R=1KQ | =
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Figure 11. Enable Propagation Delay vs Temperature

B Temperature Ta("C)

B, EREERRER vs IBERIRER
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E8. ¥HaRTa) vs IBEAIRER

Figure 8. Switching Time vs Temperature
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E10. EFFITRERTIE vsiBERIXER

Figure 10. Rise and Fall Time vs
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B12. tpuy, teuy, tr 0 IS EBERFOE T Test circuit and waveforms for tpy,, tpuy, tr and tf

PULSE GEN — 1
zwson | 2] ° [
T,25n5 Input
I 2 7 —— Ry
= :I -
NPUT [—‘ —l 0.1uF
O 3 6 I O
OuUTPUT

E13. MBSty 0t AYERS Test circuit and waveform for tgy and tgy

PULSE GEN INPUT
Z=5002
T,=5n5

(] <] °

7.5mA

E——
B 7 ol R
(2] 71— == 2
[_‘ '_l 0.1uf Input
o a S ot

ouTPRT

E]

Qutput

i —

*3 Ve —N0. TUFEE KRB R EZE. ZEAUURBERS, (BUUZEERFESFEAIEAE
S, ANRAJgEsrigzn) Ve #1 GND 5Ii)iERE

The Vcc supply must be bypassed by a 0.1uF capacitor or larger. This can be either a ceramic or
solid tantalum capacitor.with good high frequency characteristic and should be connected as close
as possible to the package Vcc and GND pins

*4 (FREMN-ABELHABMERE, FHAREREE— 1 LHFEEERS

Enable Input — No pull up resistor required as the device has an internal pull up resistor

*5 toun-EREIEIR 2 MBI\ EB KR N S B S EREE SFAEIRATAY 3.75mA BB E i HEBEPNREFRS
FESEAEIRATAY 1.5 V B ZEERN

tp.u-Propagation delay is measured from the 3.75mA level on the HIGH to LOW transition of the
input current pulse to the 1.5 V level on the LOW to HIGH transition of the output voltage pulse
*6.ton - ETBIEIR 2NN RFE 2 S FE AR IRATAY 3.75mA BRI B E S B FENREF
EEMRATAY 1.5 V B ZERIER
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tpni—Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the
input current pulse to the 1.5 V level on the HIGH to LOW transition of the output voltage pulse.

7 tr- EFtESELE IS KPR AR NSRS, M 90% EBFE] 10% B ZERY EFHHTE

tr-Rise time is measured from the 90% to the 10% levels on the LOW to HIGH transition of the
output pulse

*8.tf- IR Mg H ki N S EE SRR AR IRATRY 10% | 90% B [EUERT

tf- Fall time is measured from the 10% to the 90% levels on the HIGH to LOW transition of the
output pulse

*9.teun-fEREIM N EIBIEIR MM BB [EAK R M S BB SRR SALHRATRY 1.5V BB R HH BB I RkiF M (EREE
EIFS R PARIRATRY 1.5V BB Z BINER

teiw-Enable input propagation delay is measured from the 1.5V level on the HIGH to LOW transition
of the input voltage pulse to the 1.5V level on the LOW to HIGH transition of the output voltage
pulse

*10.ten - (EREMNERBIER 2 NE N B ERK PR RSB T HRITRY 1.5V B, R B EK P SEF
ZIfEEBSEEEHRATHY 1.5V BB ENERY

teqi—Enable input propagation delay is measured from the 1.5V«level on the LOW to HIGH
transition of the input voltage pulse to the 1.5V level on the HIGH to LOW transition of the output

voltage pulse

http://www.ktp-semi.com Page 10 of 18



KTP

6N137
9. iJER(SE Order Information
* $#l4RE Part Number
ffiiE(Notes):
Y = 5|EEEmDIP, S, S1. M)
Lead form option (DIP, S, S1, M)
Z = FEFIEHEI(TA, TB)
Tape and reel option (TA, TB)
priali fk BRHE
Option Description Packing quantity
7 FrEDIP-8 BE&45pcs
None Standard DIP-8 45 units per tube
M B85 BV HA(0.452 T a)ER) BE45pcs
Wide lead bend (0.4 inch spacing) 45 units per tube
S-TA REMGEES | L2 + TAZE NS IEIT B%1000pcs
Surface mount lead form + TA tape & reel-option 1000 units per reel
crp | FEMSESIGR TR %1000pcs
Surface mount lead form + TB.tape & reel option 1000 units per reel
S1-TA RENGSES | Sz (RS ED) + TAZGE IS ISR B4%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1-TB REIMGES | 2720 (3 E) + TBE T FIE LT §#1000pcs

Surface mount lead form (low profile) + TB tape & reel option

1000 units per reel

http://www.ktp-semi.com
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10. FER~T(BAL:E=K) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

5.60%0,30

O

9.7620,30

calinealin:

= B

762
TYF,

| f 4.540.3

U 025 5015 | os02040 || L.2.54

e,

« EEMBLE Option M Type

B. 6010, 30 e

= =

O =bl

9. V60, 30

el Lala:
ca~ N

762
TYR

/ \ [ \

i (' 4.540.3
0.25 '
L J

1016 0502010 | | 2.54

TYP.
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« EIRSEIE Option S Type

6,60£0.30

Lo
-
i

O

2.760.30

%%%W
TTT T

762
TYP.

[ \ [

.

| L 0.6MIN
025 -1

10.2 MAX

« %&RS18E Option S1 Type
6. 60+0. 30

O

R

1. 45

=

9. 760, 30

=T~}
555

hEe
TYE,

\
*—-—J HLM

I a-5| 4 D.EMIN ‘
‘ L 10.3_MAX |

e

\3.5010.30 I

| 2.54 |

TYP.

| Oy
\

\3.5010.30 I

[
ek

254
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o REMLASEEIPINEIEER RS Surface patch type PIN foot pad layout

11.07

£%i¥ Notes
a. BVERR JtE%Suggested pad dimension is just for reference only
b BRIENAZEIEKUER R T Please modify the pad dimension based on individual need
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11. ig&®&\iTic Device marking

KTP ‘|
6N137
. YMMV
=7 Lk =L L=
ffiE(Notes):

KTP = X~ logo Denotes Brand LOGO
6N137 = RMEERH-S Denotes Device Part Number
Y = RR1UEMHES Denotes 1 digit Year code
MM = &2 BILH Denotes 2 digit Month code

v = R RWEPLERIKE Denotes Internal process serial number

http://www.ktp-semi.com

Page 15 of 18



KTP 6N137

12. ¥ EHEHEEME Tape & Reel Packing Specifications

* IEETA Option TA * %&ETB Option TB

f¢¢¢¢¢¢ﬁ0¢¢$¢¢¢

— E—
Eihift4475 @ Direction of feed from reel B4 751E Direction of feed from reel

SRR R TR - R R A

¥l R~ Material belt size

P2

—-._[._
'(3 [ 65 @
L i
W 7 T
1 "
A
~THEE
, Rjﬁ? A B DO D1 E F
Dimension No.
J(mm
,R_'K ) 10.4+0.1 | 10.0+0.1 | 1.5+0.1/-0 | 1.5+0.25 1.75+0.1 7.5%0.1
Dimension(mm)
b=
RIRS PO P1 P2 t w K
Dimension No.
J(mm
. R_'K ) 4.0+0.1 16.0£0.1 | 2.0+0.05 | 0.4+0.05 16.0£0.3 4.5+0.1
Dimension(mm)
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13. (RIEBEMMZ Temperature Profile Of Soldering

- EIiFIEREMZ Reflow soldering
ENE THTRRSEEFEES R T, BT REIREFL, MEBEE =X

One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

M " tp=30 Sec
Tp=260C —>i &—
.........................................._..............................:::: ................................ Tp-EOC(Max 3[}5)
& FH1E E Ramp-up -
v g8 3'C/Sec Max “bElEE
3 B e < Ramp-down
© | Ismax200C s : —
G
H wi s ]
gy [Tsmin=13
3°C /Sec Max
50 : 7 —>
< > < > Time(Sec)
Ts=60~1205ec i 60 ~100Sec
InH TS =/ME =IN=| Bafy
ltem Symbol Min. Max. Unit
TR
e T, 150 200 °C
Preheat Temperature
JEACR]LE
TARTIE ts 60 120 s
Preheat Time
SRR
FHmERS ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
By =N=|
| iR . - .
Liquidus Temperature
=T RIBZERE (T AYRETE)
 ETAESEREY f 60 100 s
Time above Liquidus Temperature T,
mﬂl EtE
HERE To - 260 °C
Peak Temperature
T 1E(T5-5)F0 ToZ/BA9RSIE) Time During t N S
Which T, Is Between (Tp-5) and Tp P
428 ‘%; z
(N E TS ) ) 6 °C/s
Ramp-down Rate(Tp to T, )

http://www.ktp-semi.com Page 17 of 18



KTP

6N137

- RIZIFREMEZ Wave Soldering
BEFMT, EN—RIEE
One time soldering is recommended within the condition of temperature

/
300
260+0/-5°C
250 B
o = 260°C+0/-5°C
e Temperature
o N N 1)y
200 H200°C/P 5 -5°C B e 108
irst wave Time 10S
+200°C/sec
Second wave FHEE 25F140°C
150 — -5°
5°C/sec Preheat temperature | 25 to 140°C
+2°C/sec TR 30=80%
100 — Preheat time 30to 80 S
TIX
50— Preheat zone
25°C

4 Time(min)
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