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6N137_QT2601

10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

Introduction

Feature:

¢ High Speed 10Mbit/s

¢ High Isolation voltage between input and output (Viso =
5000V rms)

e Creepage distance > 7.4mm

¢ Available in Tube or Tape and reel

¢ Available with standard DIP-8, Gullwing lead bend,
SMD lead bend, and SMD low profile options.

Certification & Compliance:

e Pb free and RoHS Compliant
e UL recognized (File #£E338132)
¢ VDE (File #40030457)

Schematic:
Schematic PolIS
E Elucc
ﬁncdelz% IIVE
v
CathodeE EVD
E EIDND
Truth Table
Input | Enable | Output
H H L
L H H
H L H
L L H
H NC L
L NC H
Package Dimension
‘ 9,76 +0.20 ‘
6.60+0,20
O
ed Lbldd LB
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4,50+0.30 \ } \
(l
a.sofo.an . |
| _l_Typoas s1st| |
T
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Product: 6N137 QT2601

Date: March 26, 2024

Page 3 of 22

Version# 1.1




6N137_QT2601

10Mbit/s High Speed
LOGIC GATE OPTOCOUPLER

Forming Option

M Type S Type
7.62+0.30 762+0,30
/A g i
TypdE5 == 05030 00
T inde*n,a0
Unit: mm

SL Type

Typ.2s
[Ras2

J.62+0.30

r 0.20Hax.

| |

SLM Type

76210.30

10.15+0.30

| ] g
B00MIn,
! 8.4120.30 ‘ 0.25£0.20 ‘ 165030

11,80+0,30 ‘

Absolute Maximum Rating

Symbol Parameter Rating Units
Viso [Isolation Voltage* 5000 VRrMs
Tste |Storage Temperature -55 ~ +125 °C
Topr |Operating Temperature -55 ~ +100 °C
TsoL |Lead Solder Temperature 260 for 10 sec °C

EMITTER

I Forward Current 50 mA
VR Reverse Voltage 5 \%
P Power Dissipation 100 mw

DETECTOR

Po Power Dissipation 85 mw
lo Average Output current 50 mA
Vo  |Output voltage** 3.0~7.0 \%
Vce  [Supply voltage 3.0~7.0 \%
VE Eggrkr)]l\(/avlnput Voltage Not to Exceed VCC by more than 55 Vv
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6N137_QT2601 10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

Electrical Characteristic

Typical values are measured at T,=25°C and Vcc=5V

Emitter
_ Test Range .
Symbol Characteristics Condition Min Typ Max Unit
VE Forward Voltage Il =10mA - 1.4 1.6 \
VR Reverse Voltage Ir= 10pA 5.0 - - V
AV/AT, Temperature coefficient of e =10mA i 18 i MV/EC
forward voltage
Detector
L. . Range .
Symbol Characteristic Test Condition Min Typ Max Unit
IF:OOAL\éE;\(/).SV’ _ 4.0 10
lech Logic High Supply Current — Lo mA
[r=0mA, Vg=0.5V, i 6.5 10
VCC:5.5V )
IF:10mA,_VE=O.5V, i 55 13
lecL Logic Low Supply Current Vee =3.3V mA
[r=10mA, Vg=0.5V, 8.8 13
VCC =55V )
. IrF=10mA, Ve =3.3V 2.0 - -
VEH High Level Enable Voltage IF=10mMA., Ve=5.5V 50 - - \Y
I[;=10mA, Ve =3.3V - - 0.8
VEL Low Level Enable Voltage IF=10MA., Ve=5.5V - - 08 \Y
. Vg=2.0V, Vcc=3.3V - -0.2 -1.6
len High Level Enable Current Ve=2.0V. Voo=5.5V 053 16 mA
Ve=0.5V, Vcc=3.3V - -0.42 | -1.6
leL Low Level Enable Current Ve=0.5V. Voe=5.5V - 075 16 mA
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Transfer Characteristics

L . Range .
Symbol Characteristic Test Condition Min | Typ | Max Unit
Vce=3.3V, Vp=0.6V, i 16 5
Ve=2.0V, lo=13mA '
ler Input Threshold Current Vee=5.5V. Vo=0.6V. - - mA
Ve=2.0V, lo=13mA '
||::250|J.A, \_/o:Vcc:3.3V, _ 7.0 100
lon | Logic High Output Current Ve=2.0V HA
||::250}J.A, Vo:Vcc:5.5V, 20 100
Ve=2.0V '
g, | ot o8
VoL | Logic Low Output Voltage ce=0 D TE-S v
[F=5mA, [0=13mA, 0.35 0.6
Vce=5.5V, Vg=2.0V ' '
Switching Characteristics (TA=25°C, Vcc=5V)
_ . Range ,
Symbol Characteristic Test Condition i Typ | Max Unit
C.= 15pF, RL= 350Q
T Propagation Delay Time Logic Vce=3.3V ] 34 75
PHL 1 High to Logic Low C.= 15pF, RL= 350Q
VCC:5.5V
C.= 15pF, RL= 350Q 50 75
T Propagation Delay Time Logic Vce=3.3V )
PLH | Low to Logic High C.= 15pF, RL= 350Q 39 75
VCC:5.5V
C.= 1f>/pF,_3I)?I§:/ 350Q i 16 34
. . . CcC—o.
Pwp Pulse Width Distortion C.= 15pF, RL= 3500 - " ns
VCC:5.5V
C.= 15pF, RL= 350Q
. . VCC:3.3V
T, Output Rise Time C.= 15pF, RL= 3500 - 37 -
VCC:5.5V
C.= 15pF, RL= 350Q
. VCC=3.3V
Ts Output Fall Time C.= 15pF, RL= 3500 - 10 -
VCC=5.5V
T Enable Propagation Delay Low i 15 i ns
ELH 1 To High Ven=3.5V, C =15pF,
Tew Enable Propagation Delay High R =350Q ) 15 i ns
To Low
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Common Mode
CM,, Transient 6N137 lF=0mA, Vcw=50Vp-p, ) 10000 | -
Immunity at Logic Von=2.0V, R =350Q i
High QT2601 5000 | 10000 Vis
Common Mode
. 6N137 - 10000 -
CM Transient [r=7.5mA, Vcu=50Vp-p,
L Immunity at Logic QT2601 Vor=0.8V, R,=350Q 5000 | 10000 | -
Low

Characteristic Curves

Input Threshold Current

LED Forward Current vs. Forward Voltage i A T vy

25

V=33V
V=D BV

A

10

A
T =25 T.=0°C

0.0

// / = s i
0.8
1E-3 A0 20 0 0 40 ] a0 100

AN
A\

I, Forward Current (mA)

N
N
N

I, Input Threshold Current {m#a)

1.0 11 1,2 1.3 1.4 15 1.6 : G
T, Ambient Temperature ( C)
VF, Fom@d Voltage (V) Figure 2
Figure 1
Input Threshold Current Low Level Output Current
vs.Ambient Temperature o vs. Ambient Temperature
10
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= D
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Figure 3 Figure 4
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Low Lev_el Output Current Low Level Output Voltage
sio vs. Ambient Temperature - vs. Ambient Temperature
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Low Level Output Voltage i
vs. Ambient Temperature High Level Qutput Current
06 vs. Ambient Temperature
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Figure 7 Figure 8
High Level Output Current
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Product: 6N137 QT2601

Date: March 26, 2024

Version# 1.1

Page 8 of 22




6N137_QT2601

10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

Output Voltage vs. Forward Current

Propagation Delay vs. Forward Current

180
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7 W T, @R=4Q |
= <
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I, Forward Current (mA) I, Forward Current (mA)
Figure 11 Figure 12
Propagation Delay vs. Forward Current . )
120 T Rise And Fall Time vs. Ambient Temperature
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Figure 13 Fgure 14
Rise And Fall Time vs. Ambient Temperature : ;
i Propagation Delay vs. Ambient Temperature
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Product: 6N137 QT2601 Date: March 26, 2024 Page 9 of 22

Version# 1.1




6N137_QT2601

10Mbit/s High Speed
LOGIC GATE OPTOCOUPLER

Propagation Delay vs. Ambient Temperature

- Pulse Width Distortion vs. Ambient Temperature
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Test Circuits

Switching Time Test Circuit

Pulse
Generator A4Sy
tr = Sns 1 8 +—
Zo = 38 Ohm l
o RL
Input Monitor » 1uF
0 + o0
47
WV
______________ IF=7. Sm&
7i/ : i |
IMFUT ———— - Fommms :— —————————————— ,\: """" : -===- IF=3.75mf
cIF> L H : :
—hl TRPHL :-1— —  TPLH :.q_
auTPUT ' ! : :
£y | AN | \
___"u_""'.\'i\"'___________T_""' N 1.5
I : .
1 : 1 : i it :
i | 1 i
i 1 S ! I
QUTPUT mm-mmmmmmm \'-\-.l; ---------------------/;',/-'-
€03 i 1 ! 1
i i i 1
] 1@ 1
---------- e 4 ks B
i 1 1 1
I 1 : :
—Il-i Y Iq— —I": '--':*I—
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Enable Switching Time Test Circuit

Pulse
Cenerator

tr = Sns VE Monitor
Za = 58 Okm

¢&5u

IF=F.5mA

RL

V0

hd%
| %]
al o [~] |o
= [
T
I
— NS

Hi (W) |

QUTPUT
cvoo

e ———— -
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CMR Test Circuit

AT
1 8 T]—'
’_AJ\U__LL = 7] L SRL
Hr ﬁ_ }Zﬁ- @a.1uF T
E | 3 ZS b 6 I\ W0
e N
I 1
R_ "/
v
. - ---PEAK |
/
a"/ \\ ’{
uem By ——/ \ /
Vo 5V , . |
/ IF=0mA \ J CHH
N YDCHEN) N
U YOCMax)
7 ) ]
Vo 0.5V '
IF=7. 5mA CHL
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Solder Profile & Footprint

Wave soldering Profile

6N137_QT2601

10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

One time soldering is recommended within the condition of temperature.

Temperature: 260+0/-5°C.

Time: 10 sec.

Preheat temperature:25 to 140°C.
Preheat time: 30 to 80 sec.

300— 260°C +0/-5°C Wave temperature
. 250
g 200 — ‘ Second wave
E First wave 5°C /sec
S +200°C /sec
+—= 150 =
0]
O
O 100 =
% =— Preheat zone
= 50
1 2 3 4
Time(Min)

Product: 6N137 QT2601

Date: March 26, 2024

Page 14 of 22

Version# 1.1




6N137_QT2601

10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

Reflow Profile

260

Max. Ramp-up Rate =3°C/S
T Max. Ramp-down Rate =6° C/S

240

2201

tp

200 — Tsmax —

180 —

160 Tsmin —

Preheat Area —

t

140 —
120
100 —
80
60 —
40
20

Temperature (° C)

ts

|
120

Time 25° C to Peak

|
240 360

Time (Seconds)

Profile Feature

Pb-Free Assembly Profile

Temperature Min. (Tsmin)

150C

Temperature Max. (Tsmax)

200C

Time (ts) from (Tsmin to Tsmax)

60-120 seconds

Ramp-up Rate (i to tp)

3°%C/second max.

Liquidous Temperature (TL)

217°C

Time (t) Maintained Above (TL)

60 — 150 seconds

Peak Body Package Temperature

260°C +0°C /-5°C

Time (tr) within 5°C of 260°C

30 seconds

Ramp-down Rate (Tp to TL)

6°C/second max

Time 25°C to Peak Temperature

8 minutes max.
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S Type SL Type SLM Type

76840,30 TAEL0.30 TESINT
P
|I \ )
Typi2s '}—I*'\ 7 TrpES # 7 Typll25 o=
N ! w1 L1 40\ o
! =1 [ o 1 | RulioM b
TECHT, L \ | B20Mas, |_ R . _J | postnan ||. i .|| ‘
LM 10154030 st 1 1LEEE0A0
| 10.79 - 1579 . | 1240 i
] B B EE | Bl
B EH EE ER i | ]
ErE ase : BE2
4_ﬂ [ Tee 1 R EE | e ]_ﬂl e
154 354 J.|54. 354 134 1584
| | | P EA
m 755 ' M'_m 155 A 520
150 150 1560

Recommended Solder Footprint for SMD Leadform

Units: mm
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Packing & Labeling
Tube Option

Standard DIP

l— 12.3x0.2

6N137_QT2601

10Mbit/s High Speed

LOGIC GATE OPTOCOUPLER

| agstie (LYY LRI LN ELELTT) ® @
+ S00.0+2.00
Tube Option M Type
Jf 139402
1 Ant-Static MY T T T T T LT ® @
| 500,0+2,00
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Tape Dimension for SMD:

Option ST1 & SLT1

Input Direction

4,UUT__‘ —-‘ -—2.00 /—m.so 175
OO 0000000 0 |
e | o -l o e 7.50
S =2 I s I = = N =2 | 16.00
o o= NISE | (= e
(] wS IS ns | JiS s
|
- -12.00
Option ST2 & SLT2
Input Direction
4,00 = ﬂ—‘ - 2.00 /—m.SD r1.?5
A AR SRl PG S G |
- | e | [Fe] e | 7.50
eI o< I = N =2 | 16.00
¢ | (-] | | )
(] ol | OlRH| | Ol
12,00

Ll

|

-1 4.80

\
J

L

!,
i

—4.80
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LOGIC GATE OPTOCOUPLER

Option SLMT1

[nput Direction

4.00 6.00 p=— 'J.v—ﬂl.ﬁ:]
/ e.00

r
@Dooéomouduc}-—q
11.25 .. _
0 O l
I 1 24.00 996
1
. 16,0 ———ed 4.00
Option SLMT2
Input Direction
4.00 A‘ 6.00 f=— 91,50
2.00
/ r
Dooobooooda&j
y 11.25
] s I 0 l 24.00 596
o &) o
]
1500 —= 4.00
Dimension in mm
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Device Marking

QT
6N137
(:) VYWWK

QT
2601
(j) YWWK

QT = QT-Brightek Corporation
6N137 or 2601 = part number
Y = Year

WW = Week

V = VDE Option

K= Manufacturing code

Product: 6N137 QT2601
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Ordering Information

6N137VYZ or QT2601VYZ

V = VDE option (V or None)

Y = Lead form option (S, SL, M, SLM or none)
Z=Tape and reel option (T1 or T2)

Option Description Quantity

None Standard 8-Pin DIP 40 Units/Tube
M Gullwing 40 Units/Tube
ST1 Surface Mount Lead Forming — with Option 1 Taping 1000 pcs/ reel
ST2 Surface Mount Lead Forming — with Option 2 Taping 1000 pcs/ reel
SLT1 SMD (Low Profile) Lead Forming — with Option 1 Taping | 1000 pcs/ reel
SLT2 SMD (Low Profile) Lead Forming — with Option 2 Taping | 1000 pcs/ reel
SLT1 SMD (Low Profile) Lead Forming — with Option 1 Taping | 1000 pcs/ reel
SLT2 SMD (Low Profile) Lead Forming — with Option 2 Taping | 1000 pcs/ reel
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Revision History

Description: Revision # Revision Date
Initial release of 6N137 QT2601 1.0 02/12/2018
Update drawing and spec 1.1 03/26/2024
Disclaimer

QT-BRIGHTEK reserves the right to make changes without further notice to any products herein to
improve reliability, function or design. QT-BRIGHTEK does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under
its patent rights, nor the rights of others.

Life Support Policy

QT-BRIGHTEK'’s products are not authorized for use as critical components in life support devices or
systems without the express written approval of QT-BRIGHTEK. As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be reasonably expected to result in
a significant injury of the user.

2. A critical component in any component of a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system, or to affect its
safety or effectiveness.
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