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6N137
Photo Coupler

Description

The 6N137 is consists of an infrared emitting diode
optically coupled to a high speed integrated photo detector
logic gate with a strobable output. It is packaged in a 8-pin

DIP package and available in wide-lead spacing and SMD
options.

Features

High speed 10Mbit/s

10kV/ps min. common mode transient immunity (HT2611)
Guaranteed performance from -40 to 85°C

Logic gate output

High isolation voltage between input and output (Viso=5000 V rms )
Pb free and RoHS compliant.

Applications

Ground loop elimination

LSTTL to TTL, LSTTL or 5 volt CMOS
Line receiver, data transmission

Data multiplexing

Switching power supplies

Pulse transformer replacement
Computer peripheral interface

High speed logic ground isolation

Truth Table (Positive Logic)
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Maximum Ratings(Ta=25°C)

Parameter Symbol Values Unit
Forward Current IF 50 mA
Enable input voltage Not exceed
nout VGG by more than 500mV Ve 55 v
Reverse voltage VR 5 V
Power dissipation Po 100 mwW
Power dissipation PC 85 mw
Output current VEco 50 mA
Output Output voltage VO 7.0 Vv
Supply voltage VCC 7.0 \%
Output Power Dissipation Po 100 mw
Isolation voltage(") Viso 5000 V rms
Operating temperature Topr -40 ~ +85 °C
Storage temperature Tste -55 ~ +125 °C
Soldering temperature @ TsoL 260 °C

Notes:

(1). 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).For 10 seconds

Electronic Optical Characteristics
(TA = -40 to 85°C unless specified otherwise)

Parameter Symbol Min. Typ. Max. Unit Conditon
Forward Voltage VE - 1.4 1.8 Vv [F=10mA
Reverse voltage VR 5.0 - - Vv IrR=10pA
Inout Temperature
P coefficient of AVFIATA - -1.8 - mV/°C | Ir=10mA
forward voltage
Input capacitance Cin - 60 - pF f=V1F|\=/|(|)_iZ
. I[F=0mA,
High level supply | ., i 7 10 | mA | Ve=05v
current Vcc=‘:'; 5\’/
Low level supply [F=10mA,
current lec ) 9 13 MA | Veo=55V
High level enable Ve=2.0V,
Output |current® len ) 0.6 16 MA | Veo=55V
Low level enable Ve=0.5V,
current® lev ) 08 16 MA | \/oe=5.5V
High level enable [F=10mA,
voltage®) Ver 2.0 ) ) v Vcc=5.5V
Low level enable [F=10mA,
voltage®“) Ve ) i 0.8 v Vce=5.5V
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Transfer Characteristics (Ta=-40 to 85°C unless specified otherwise)
Parameter Symbol Min. Typ. Max. Unit Conditon
Vce=5.5V,
HIGH Level Output Vo=5.5V,
Current lox - 21 100 1 uA 1 oos0uA,
Ve=2.0V
Vcec = 5.5V,
LOW Level Output IF=5mA,
Current Vou - 035 | 06 | V| ve2ov,
lcc=13mA
Vee= 5.5V,
'Cr:‘l‘jr‘fezthresr‘o'd = - 2.5 5 mA | Vo=0.6V,
Ve=2.0V,
lor=13mA
Switching Characteristics
(Ta=-40 to 85°C, VCC=5V, IF=7.5mA unless specified otherwise)

Parameter Symbol Min. Typ. Max. Unit Conditon
Propagation delay time CL = 15pF,
to output High level © TPHL - 35 75 ns RL=3500Q,
(Fig-12) Ta=25°C
Propagation delay time CL = 15pF,
to output Low level® TrLH - 40 75 ns RL=350Q,
(Fig.12) Ta=25°C

: o _ i CL = 15pF,
Pulse width distortion ITphl — Tplh| 5 35 ns RL=350Q
Output rise time(”) CL = 15pF,
(Fig.12) r - 40 ; ns RL=350Q
Output fall time® CL = 15pF
- . pF,
(Fig.12) tf 10 ns RL=350Q
, IF =7.5mA,
E_nable Propagatlpn Delay(g) VEH=3.5V,
Time to Output High Level t R 15 - ns
(Fig.13) EL CL=15pF,

: RL=350Q
Enable Propagation Delay I\iE:=73§_55T/A'
Time to Output Low tenL ) 15 ) ns CL:15pF:
Level'®) (Fig.13) RL=350Q
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Typical Electro-Optical Characteristics Curves

Fig.1 Input Diode Forward Voltage vs. Forward Current
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Fig.3 Low Level Output Current vs. Ambient Temperature
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Fig.2 Low Level Output Voltage vs. Ambient Temperature
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Fig.7 Switching Time vs. Forward Current

Fig.8 Switching Time vs. Temperature

N 100
V=5V |
R, =4kQ(TPLH)
70 L e R,= 4kQ (TPLH)
£ 8o |
d z 1T 7
g |
1 S 60
. '% - R,=350Q(TPLH)
RoTIACALE ° R,=1kQ(TPLH)
. 7 R =3500(TPLH &
L_ ( ) i 40 i /
- L B B S P —
20 T R, =3500 = | | i 350? |
5 7 9 11 13 15 -40 20 0 20 P = =
I - Forward Current (mA) . Temperature (C)
" . - -
Fig.9 Pulse Width Distortion vs. Temperature Fig.10 Rise and Fall Time vs. Temperature
® il 350
Conditions:
.= 7.5mA
\; : 5: 00— —
"l . E Conditions:
| —— [ R=4k = e
30 = Vo= 5V b
= 200+ | _
w
E R = 1k0
c 1504 | | | _ R, .
20 g R =1kQ(tr) R, =3500(tr) (lf)[Rf KO
: ' / /LR .= 3500
¥ 100 | / ’
10 ) [ .
| S 504 _ _ |
-40 -20 0 20 40 60 80 40 2 0 0 2.0 4.0 6,0 3'0

T, - Temperature (C)

T, - Temperature (C)

Fig.11 Enable Propagation Delay vs. Temperature

120

100 -

o]
o

(2]
o
f

Fs
o
L

[
o
L

R,=4K0(TELH)

R,=3500

TEHL
R=1k0 ]( )
R=4kQ -

R=1KQ(TELH) R,=3500(TELH)

T, - Enable Propagation Delay (ns)

o

-40

T T T T

20 0 20 40 60
T, - Temperature (C)

80

Shenzhen HuaXuanYang Electronics CO.,LTD

www.hxymos.com



z.: HUAXUANYANG  HXY
ELECTRONICS CO.,LTD

6N137
Photo Coupler

Fig. 12 Test circuit and waveforms for tPHL, tPLH, tr, and tf

lg=7.5mA

Pulse H
Generotor| e Ip=3.75mA
tr=5Sns '
Zo=500
[1] vee |8
0.1uF
—EB g 7
Irput Monitor e bypo
= 1
IF 3 161
470 E EGND
Fig. 13 Test circuit and waveform for tEHLand tELH
[nput W
Pulse Mornitor =
Generator
tr=0ns
Za=300
W
|I CC E ey
7.5mA
e ] jﬁ_luF RL
bypas
3 & Output
Vo
] s
GND
1

Shenzhen HuaXuanYang Electronics CO.,LTD

www.hxymos.com



:Qz HUAXUANYANG  HXY 6N137

ELECTRONICS CO.,LTD Photo Coupler

Fig. 14 Test circuit Common mode Transient
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Note

(3) 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) Enable Input — No pull up resistor required as the device has an internal pull up resistor.

(5) tPLH- 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) tPHL— Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the input current
pulse to the 1.5V level on the HIGH to LOW transition of the output voltage pulse.

(7) tr— Rise time is measured from the 90% to the 10% levels on the LOW to HIGH transition of the output pulse.
(8) tf— Fall time is measured from the 10% to the 90% levels on the HIGH to LOW transition of the output pulse.

(9) tELH- 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) tEHL- 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.

(11) CMH- The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in
the HIGH state (i.e., VOUT > 2.0V).

(12) CML- The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in
the LOW output state (i.e., VOUT < 0.8V).
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Outline Dimension
DIP-8

.60 +0.30

O

9.76£0.30

a i O o L
SR

762
TVF

| f 4.50£0.20

e 025 , :

| 2.54

TYP

Shenzhen HuaXuanYang Electronics CO.,LTD www.hxymos.com



z.: HUAXUANYANG  HXY 6N137

ELECTRONICS CO.,LTD Photo Coupler

Temperature Profile Of Soldering

1. IR Reflow soldering
(IPC/JEDEC J-STD-020D compliant)

Profile item Conditon
Preheat
Temperature min (Tsmin) 150 °C
Temperature max (Tsmax) 200°C
Time (Tsmin to Tsmax) (ts) 60-120 seconds 3 °C/
second max
Average ramp-up rate (Tsmax to Tp)
Other
Liquidus Temperature (TL) 217 °C
Time above Liquidus Temperature (tL) 60-100 sec 260°C
_ o Peak Temperature (TP) 30's
Time within 5 °C of Actual Peak Temperature:
TP -5°C
Ramp- Down Rate from Peak Temperature | ©°C /second max.
Time 25°C to peak temperature 8 minutes max. 3 times
Reflow times

-~

R
¥ ]44 —eTe =5°C
Klax. Ramp Up Rats = 3°Clu /t‘:tp\\‘
Max. Ramgp Down Rats = §°Cle
L3
_ ” 11—\
[Tq.md.i] Prahaat Area
* "

5!

e

te

Temperature =

25

b————Time 25°C 1o Peak

Time =
Notes:

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

= Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

m HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

= HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

m Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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