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Shenzhen Orient Components Co ., Ltd

OR-6N137
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2.

Features

3.3v/ 5V supply voltage

Low power consumption

High speed: 15MBd(typical)

Vem=1000V, and the lowest common mode inhibition (CMR) is 10 kv/ps.
-40 °C ~+ 110 °C temperature of AC and DC performance.

Safety approval

UL  approved (No.E323844)

VDE approved (No0.40029733)

CQC approved (No.CQC19001231254)
In compliance with RoHS, REACH standards
MSL Class |

Instructions

6N137 is made up of an efficient AlGaAs light-emitting diode

and high-speed optical detector. This design provides good ac and dc isolation
between the input and output ends of the photoelectric coupler. The output
characteristic of the photodetector is a collector open circuit schottky clamp
transistor. The total mode transient immunity should reach 10 kv/pa at 3.3 v.
The photoelectric couple operating temperature range: - 40 °C ~+ 110 °C.

0.1 capacitor F bypass capacitance needs to be connected between A Pin8 and Pin5

Application Range
line receiver isolation
A/ D, D/A converted digital signal isolation
eliminate noise from the ground loop
switching power supply
alternative pulse transformers
motor control system
interface of microprocessor system, computer and peripheral equipment
Functional Diagram
. Truth table
: ' L Input (LED | Enable | Output
| ON H L
v & OFF H H
4
: ON L H
! r
| ;@ OFF L H
_ ) f ON NC L
1. NC 5.GND OFF NC H
2. Anode 6. Output
3. Cathode 7. Ve(Enable)
4. NC 8. Vcc
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5. SAFETY AND INSULATION RATINGS

PARAMETER SYMBOL VALUE UNIT TEST CONDITION
Climatic classification 557115721 According to DIN EN 60747-5-5
Pollution degree 2 According to DIN EN 60747-5-5
Comparative tracking index Cm 175 Insulation group Illa

Maximum rated withstanding

isolation voltage Viso 5000 Vrms | According to UL1577,t =1 min

Maximum transient isolation v

voltage Viorm 5000 peak | According to DIN EN 60747-5-5

Maximum repetitive peak isolation

voltage Viorm 500 Vpeak According to DIN EN 60747-5-5
Maximum wave isolation voltage Viowm 6000 Vieak According to DIN EN 60747-5-5
Maximum surge isolation voltage Viosm 6250 Veak According to DIN EN 60747-5-5
Rjo 10" Q Tamb = 25 °C, Vio =500 V
Isolation resistance
Rio 10" Q Tamb = 100 °C, Vio = 500 V
Creepage distance 8 mm
DIP-8
Clearance distance 8 mm
Creepage distance 8 mm
DIP-8 (M type)
Clearance distance 8 mm
Creepage distance 8 mm
SOP-8
Clearance distance 8 mm
Insulation thickness DTI 0.5 mm
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6. Absolute Maximum Ratings (Ta=25°C)*1

Parameter Symbol Rated Value Unit
Average Forward Input Current Ir 20 mA
Reverse Input Voltage Vr 5 \%
Input
Power Dissipation P: 40 mW
Enable Input Voltage VE VCC+0.5 \Y
Enable Input current Ig 5 mA
Output Collector Current Io 50 mA
Output
Output Collector Voltage Vo 7 A"
Output Collector Power Dissipation Po 85 mW
Supply Voltage Ve 7 \Y
Insulation Voltage Viso 5000 Vrms
Working Temperature Topr -40 ~+ 110
Storage Temperature Tste 55~ + 125 °C
*2  Soldering Temperature Tsol 260

*1. Room temperature = 25 °C. Exceeding the maximum absolute rating can permanently damage the device.
Working long hours at the maximum absolute rating can affect reliability.

*2. soldering time is 10 seconds.

7. Recommended Operating Conditions

Parameter Symbol Min Max Unit
Operating Temperature Ta -40 110 °C
Supply Voltage Vee 2.7 3.6 \Ys

4.5 5.5
Low Level Input Current IrL 0 250 HA
High Level Input Current Irn 5 15 mA
Low Level Enable Voltage VEL 0 0.8 \%
High Level Enable Voltage VEH 2 Vce \Y
Output Pull-up Resistor Ry 330 4000 Q
Fan Out (at RL=1kQ per N _ 5 TTL Loads
channel)
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Shenzhen Orient Components Co ., Ltd OR-6N137
8. Opto-electronic Characteristics
Parameter Symbol | Min | Typ | Max Unit Condition
Forward Voltage Vr — 1.38 1.7 v [F= 10mA
Temperature Coefficient OF AVE/ AT | — 15 _ mV/°C Ir= 10mA
Forward Voltage
[nput Reverse Voltage BVr 5 — — v Ir = 10pA
VE:2V,VCC=3 3V
Input Threshold Current It — 1.5 5 mA Vo=0.6V
Iov (sinking) =13mA
Input Capacitance CiN — 34 — pF f=1MHz, VF =0V
High Level Supply Current et — 3.8 10 mA Ve=0.5V,
Vcc=3.3V,IF=0mA
Low Level Supply Current TecL — 5.8 13 mA Ve=0.5V,
Vcc= 3 .3V,IF:10mA
High Level Enable Current [en — | -0.19 | -1.6 mA Vee=3.3V,Ve=2V
Detector
Low Level Enable Current IeL — -0.41 -1.6 mA Vee=3.3V,Ve=0.5V
High Level Enable Voltage VEen 2 — — \Y%
Low Level Enable Voltage VEL — 0.8 \Y%
High Level Output Current Ton — 5 100 HA Ve=2V, Vee=3.3V,
Vo=3.2V,Ir=250pA
V=2V, Vcc=3.3V,
Low Level Output Voltage VoL — 0.3 0.6 \Y%

IF=5SmA,
Iow (sinking) = 13mA

Recommended temperature range (Ta= -40°C—+110°C,2.7V<Vcc<3.6 V),Ir= 7.5mA Unless otherwise stated. Typical

valuesTa =25°C,Vcc=3.3 V.
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Parameter Symbol | Min | Typ | Max Unit Condition
Forward Voltage Vr — 1.38 1.7 A" IrF= 10mA
Temperature Coefficient OF AVE/ AT | — 15 _ mV/°C Ir= 10mA
Forward Voltage
Input
Reverse Voltage BVr 5 — — v IR =10pA
Input Threshold Current In — | 135 5 mA Vee=5.5V,Vo=0.6V
Ior>13mA
Input Capacitance CiN — 34 — pF f=1MHz, VFr =0V
High Level Supply Current Iccn — 6.1 10 mA Ve= 0.5V,
Vcc=5 . SV,IF:OmA
Low Level Supply Current (o) — 8.3 13 mA Ve= 0.5V,
Vee= 5.5V, Ii=10mA
High Level Enable Current Ien — -0.6 -1.6 mA Vee= 5.5V, Vg=2V
Detector
Low Level Enable Current IeL — -0.9 -1.6 mA Vee=5.5V,Ve=0.5V
High Level Enable Voltage VEn 2 — — \Y%
Low Level Enable Voltage VEL — 0.8 \Y%
High Level Output Current Ton — 0.9 100 RA VE=2V, Vee=3.5V,

Vo=5.5V,Ii=250pA

VE=2V, Vcc=5.5V,
IrF=5mA,

Ior (sinking) = 13mA

Low Level Output Voltage VoL — 0.3 0.6 \Y%

Recommended temperature range(Ta= -40°C—+110°C,4.5V<Vc<5.5V),Ir7= 7.5mA Unless otherwise stated.

Typical values Ta =25°C,Vcc =5.0V.
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9. Switching Characteristics

Parameter Symbol Min Typ Max Unit Condition

Propagation delay time to output
ngh level tPLH 25 48 90 ns

Propagation delay time to output

Low level tPHL 25 35 75 ns
R1=350Q,CL=15pF

Pulse Width Distortion [tPLH-tPHL| — 13 — ns

Output Rise Time t o 71 o s

(10 to 90%)

Output Fall Time (90 to 10%) te — 6.6 — ns
Propagation Delay Time of tELI o 27 s ns RL=350Q,C1=15pF
Enable from Vgy to VL Ver=0V,Veg=3V

Propagation Delay Time of Enable tEHL - 9 - s

from VEL to Ven

Recommended temperature range (Ta= -40°C—+110°C,2.7V<Vc<3.6 V),Ir= 7.5mA Unless otherwise stated.
Typical values Ta =25°C,Vcc=3.3 'V,

Parameter Symbol Min Typ Max Unit Condition
Propagation delay time to output 25 40 75
High Level tpLH ns TA=25°C,
— — 100
Propagation delay time to output 25 32 75 R1=350Q,
Low Level tPHL ns
_ _ 100 Cr=15pF
Pulse Width Distortion [tpLu-tpHL| — 8 — ns Ri=350Q
CrL=15pF
Output Rise Time (10 to 90%) tr — 22 — ns
Output Fall Time (90 to 10%) tr — 6.9 — ns
Propagation Delay Time of Enable tELH — 28 — ns R1=350Q
from Vgn to VL Cr=1 5pF
Propagation Delay Time of tEHL _ ns Ve =0V
Enable from VgL to Ven 12 —
Ven=3V

Recommended temperature range (Ta= -40°C—+110°C,4.5V<Vc<5.5V),Ir= 7.5mA Unless otherwise stated.
Typical values Ta =25°C,Vcc=5.0V,

Copyright© 2020 Orient .All rights Reserved 7 V8
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Parameter Symbol Min| Typ Max Unit Condition

10 s Vee=3.3V,Vem=1000V, R =350Q
Logic High Common - [F=0mA,Ta=25°C
Mode Transient Immunity [(CMy| kV/ps

Vece=5V,Ver=1000V, R =350Q
10 15 — IF=0mA,Ta=25°C

Vece=3.3V,Ver=1000V,R =350Q

i 10 15 — IF=10mA,TA=25°C
Logic LOW Common .Mode ICMy| KV/us F s 1A
Transient Immunity
Vee=5V,Vem=1000V,R1.=350Q
10 15 — I[F=10mA,TA=25°C
Parameter Symbol Min Typ Max | Unit Condition
Input-Output Insulation o _
Leakage  Current Lo - - 1 HA 45% RH,=5s,
V5o =3KV DC,To=25C

Withstand Insulation Test Viso 5000 | — — | Vrws |RH <50%, t =Imin, TA=25°C
Voltage
Input-Output Resistance Rro — 1012 — Q V15o=500V DC
Input-Output Capacitance Cro — 1 p f=1MHz, Ta=25C

Recommended temperature range (Ta=40°C-110°C) Unless otherwise stated. Typical values Ta =25°C.
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10. Order Information

Part Number

OR-6N137Y-Z

Note

Y = Lead form option (S, M or none)
Z = Tape and reel option ( TA,TA1 or none).

Option Description Packing quantity
None Standard SMD Option 45 units per tube
M Wide lead bend (0.4 inch spacing) 45 units per tube

TA Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel

TA1 Surface mount lead form (low profile) + TA1 tape & reel option 1000 units per reel

Copyright© 2020 Orient .All rights Reserved 9 V8
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11. Naming Rule

1.Manufacturer

3.Shape code
2.Part Number O{ g
=~ 6N13

P AR
6.Anode
e | %H | — 5.Week Code
4 Year Code

1. Manufacturer : ORIENT.
2. Part Number : 6N137.

3. Shape Code D
4. Year Code Dj : '21'means '2021' and so on.

5. Week Code D:I: 01 means the first week, 02 means the second week and so on.
6. Anode.

Copyright© 2020 Orient .All rights Reserved 10 V8
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12. Outer Dimension

(1) OR-6N137
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(3) OR-6N137S

9.68+0.3
H B P A L
)
& <
i
H B0 25 !
; 7.6210.3 ;

1 1 1 —

1.3£0.1 0.35£0.3] izl N 6.5:0.3
2.5420.25 Min 8.0

9.86~10.46

3.83+0.3
I
I

| 3.4840.3
L
ﬁ

0.26+0.1

12, Recommended Foot Print Patterns (Mount Pad)
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Shenzhen Orient Components Co ., Ltd OR-6N137
13. Taping Dimensions
(1) OR-6N137S-TA
wEE EE EE B ]
jem | amiien | eeien | (e | (el b [ ;
= RAE IR R I A
) o kB! o il el B eH o] BB /
('.___ ::: = l.____:i:____Jl i :’
| 03008
{ I |
(2) OR-6N137S-TAl
BB BB -B- B - O-010--B—
i’@ 108 SR TInENT | [
| By | § IO Y S I
||:"' iﬁ@i% | )
(ol i, A=l |
Ll : I
L JL J | :t:].ﬁi{:lﬂﬁ
type symbol Size: mm ( inches )
bandwidth W 16£0.3 (0.63)
pitch PO 4+0.1 (0.15)
pitch F 7.540.1 (0.295)
P2 2+0.1 (0.079)
interval P1 12+£0.1 (0.472)
Encapsulation TA/TAL
type
amount (pcs) 1000
V8
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14. Package Dimension

(1) package dimension

DIP Type
Packing Information
Packing type Tube
Qty per Tube 45pcs
Small box (Inner) Dimension 525*128*60mm
Large box (Outer) Dimension 545*290*335mm
The Amount per Inner Box 2,250pcs
The Amount per Outer Box 22,500pcs
SOP Type
Packing Information
Packing type Reel type
Tape Width 16mm
Qty per Reel 1,000pcs
Small box (inner) Dimension 345*345*58. 5mm
Large box (Outer) Dimension 620x360x360mm
Max qty per small box 2,000pcs
Max qty per large box 20,000pcs

(2)Packing Label Sample

Material Code : 120PCXXXXXX

A AT
P/N - OR-XXXXXX

NETEH IO e
Lot No.: XXXXXX-XXXXX-TX-X
T EATEIEREEOE A
D/C : XXXX

NEEEH TP EAEE
Qty: XXXX PCS

(LTI

°) ORIENT
ShenZhen Orient
\ ~d Components Co. LTD

H®
REACH

ShFETS

“KXXXXXXXXXXXXX ™ hpuprsm
Made in China

Copyright© 2020 Orient .All rights Reserved
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Shenzhen Orient Components Co ., Ltd

Note:

1. Material Code :Product ID.

2. P/N :Contents with "Order
Information" in the specification.

3. Lot No. :Product data.

4. D/C :Product weeks.

5. Quantity :Packaging quantity.
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Shenzhen Orient Components Co ., Ltd OR-6N137
15. Reliability Test
Reliability Testing
NO. | ITEMS | gty
: Condition Process Device Standard
(Pcs)
1 RSH 22 | 260:5°C 5s/3 K S | JESD22-A106
168 hrs
HTSL o 500 hrs fRr L)%
2 R 77 | 125°C Jltfy | JESD22-A103
1000 hrs
168 hrs
LTSL o 500 hrs REAE
3 (ERTERE 77 | -40°C S RAL JESD22-A119
1000 hrs
H:125°C 15min A H
4 ﬁ);gﬁ% 77 | [5min (3: Ogle A H/LEP i JESD22-A104
L:-55°C 15min y
H:100°C 5min A B
5 75'1);{84% 77 | 115s i’ogle & H{LEF i JESD22-A106
L:-40°C 5min Y
168 hrs
100°C %@ﬁﬁ
HTOL - 500 hrs MRS
1000 hrs R
ESD-
7 | HBM 22 | >8KV 1Cycle 1R Eﬁf %&EE JESD22-Al14
N b f&
SD Pb-free v e
8 | s 22| Sysisec 5s/11K Bidr | JESD22-B102
168 hrs
HTHB o ERTRIERIT
9 | BEHS 77 85_C’85 VoRH B 500 hrs ML, W | JESD22-A101
\ IF=10mA,Vcc=5V \
B X
1000 hrs
Autoclave Ta=121 o
10| I8 77 °C.100%RH.2atm 96hrs & 1% JESD22-A102
Copyright© 2020 Orient .All rights Reserved 15 AL
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16. Temperature Profile Of Soldering

(1 ) IR Reflow soldering (JEDEC-STD-020C compliant)

Note: one solder backflow is recommended under the conditions described below in the temperature
and time profile. Do not weld more than three times.

tL (Soldering)

Profile item Conditions
Preheat 150°C
- Temperature Min (T Smin )
200°
- Temperature Max (T Smax ) ¢
. . 90+30
- Time (min to max) (ts) See
Soldering zone
- Temperature (TL ) 217°C
-Time (tL) 60 sec
Peak Temperature 260°C
Peak Temperature time 20 sec
Ramp-up rate 3°C/ sec max.
Ramp-down rate from peak temperature 3~6°C/sec
Reflow times <3
20800
| Ramp-up | T-T|=' 260°C
_ TL217C
= Tsmax 200°C | Ramp-down
o
=
= Tsmin I__.'G_U—1 00 sec_
o |150°C '
o
E
LM
'_

25°C

—
60 ~ 120 sec Time (sec)
ts (Preheat)
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(2) wave soldering (JEDEC22A111 compliant)

One-time welding is recommended under the temperature condition.

Temperature 260+0/-5°C
Time 10 sec
Preheat temperature 510 140°C
Preheat time 30 to 80 sec

|
300
260+0/—-5C Wave temperature
’53“ 2051 0\
05; 5 First wave Second wave
= +200°C /sec
o
% T —5'C/sec
—_
+2°C/sec
100—
4— Preheat zone
50—

I - .
1 2 3 4 Tlme(mm)

(3) Hand soldering by soldering iron

Single lead welding is allowed in each process and one-time welding is recommended.

Temperature 380+0/-5°C

Time 3 sec max

Copyright© 2020 Orient .All rights Reserved 17 V8
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Shenzhen Orient Components Co ., Ltd

OR-6N137

17. Switching time test circuit

3.3V or 5V
&
1 , 8
| .
|
PULSE l
L _— - R
GEN s z l R '
Zo= 500 | |Bremss
tr=1t- =5 ns L
Y A
3 ”‘l" 6 MONITOR
[r MONITOR O+ | O Vo
|
| — €. =15pF
|
A L s |
Co INCLUDES PROBE AND STRAY WIRING CAPACITANCE _|_

Figure 1:

MONITOR
Ve

I

3.3V orsv
o
1 : [
|
|
|
Z ! 7 = R
IF =7.5mA —= | W o
| Bypuss
Yy |
3 /TI’ 5 MONITOR
| O Vo
|
| — C. =15 pF
| g
4 ! 5
C. INCLUDES PROBE AND STRAY WIRING CAPACITANCE

T ———— I =7.5mA

- — — = IF =3.75mA
INPUT( 15} — _—
OUTPUT( Vo) J—
1.5V

Test Circuit for tpy, and tpy

T —— BV

IMPUT{ ye) —
OUTPUT( Vo) ——

Figure 2: Single Channel Test Circuit for Common Mode Transient Inmunity

3.3V or 5V

[ i
|
R |
|
B 2 I 7 S Re
O o | [RET
CA | Byp
b 4
| 3 "I"’ 5 MONITOR
Eid | O Vo
\
| 1
\
4 i 113
Vew
L
PULSE GEN.
Zo= 500 A

: | — — Vourean
/ Y
Vew N
o—_ N
Vo
5V SW A: Ir=0mA CMe
— — Vomm
Vo === Vomax)
5V CM.

SW B: [#+=7.5mA

Figure 3: Single Channel Test Circuit for Common Mode Transient Immunity
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18. Characteristics Curve

5 : 1.4
Vg = 3.3V » Von = 5.0V
g_au \ VDEE-EV 4 = 1.2 | VQ=5SV
i \ Vi = 2.0V < Ve =20V -
= - -
£ 25 I = 250pA B | l=250uA — /
3 =
O \ &) l /
3 20 N 308 ; e .
=
3 A\ 8 /
T 15 E 0.6 r
g \,\ &
£ 10 T 04
2 N 2
0 0
40 -20 0 20 40 60| 80 100 40 20 0 20 40 B0 BO 100
T, - Ambient Temperature - °C T, - Ambient Temperature - “C

Figure 4: Typical High Level Output Current vs. Ambient Temperature

4 4 |

- Voo = 3.3V
£ 35 — V=08V .35 xgc?]ﬁéﬂ'lf )
' -E o=
= =] =
g 3 R,=3500 ® 3
3 R, =1KQ AN £
- 25 =1KO — 5

e -l
-;:Eﬁ C ,...—""!-" £ 2}

m p—
= 15 ____....___.-":.-.-"( E Ry=35011 \\ _,..--""'"##
:3., ! \ = 15 —1 ___.-—-"r____...-
’—IZ 1 HL‘_-“-KQ_ ‘E_ — | __,.-""'"____..-"
I T 1 ,‘ |
0.5 £ '
il —AH— R =4K10}
¥ Ry=1K( —/ s |
0 |
u]
-40 =20 0 20 40 60 &80 100 40 20 0 =0 4 &0 an 100

T - Ambient Temperature - °C Ta - Ambient Temperature ("C}

Figure 5: Typical Input Diode Threshold Current vs. Ambient Temperature
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Shenzhen Orient Components Co ., Ltd OR-6N137
0.6 - 06 T
::I- Wee = 3.3V 3(::;563“
o VE =2.0v E 0.5 1 E_sm =i
F05 - l-=50mA z =
2 2
= £ 04
% %4 3 I =16maA
= S 03— 3 Aﬁ /_:b._-ﬂm.ﬂ._
0.3 " 3
g lo = 13mA g4 ]
— =
7 c 4 lou=6.4mA —1 N Ip =0 BmA
Jo02 ;g 01
9:1 n«d{l 20 i) 2Ili] A0 (=11 1] 100
A =l 0 i e &4 = T - Ambient Temperature (°C)
T, - &mbient Temperature - *C
Figure 6: Typical Low Level Output Voltage vs. Ambient Temperature
o r L T
< Vg = 3.3V _ Vee=5.0V
. Ve =20V -E 85 Ve=2.00
& Vo = 0.6V — Vi =0.6V
& 60 z
3 5 &0 [
é % __________________________ ! IF=10-15mA
S o —— e )
L o M g
S I = SmA ~ _EI % [
3. 4 ] 3 l=5mA —/
3 _8 45
30 40
40 -20 a 20 40 60 80 100 40 -20 0 20 40 &0 &0 100
Ta - Ambient Temperature (°C)
Ty, = Ambient Temperature - *C
Figure 7: Typical Low Level Output Current vs. temperature
1:8 - 2 T
Ta=25"C Ta=25°C
1.45 ]
) —_— 18
@ / E
g 14 e z lg=20mA
2 § 10 ~— ' Ir=30mA
T = F= 1
g 138 T :::EL______ '.
S - R e ——
e o e —
= - le=2mA —
= 12 lr=10ma = T
125
12 1
0 5 10 15 20 25 30 40 20 0 20 40 60 &0 100
Ir - Input Forward Current (maA} Tea - Ambient Temperature (°C)
Figure 8: Typical Input Diode Forward Characteristic
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100 - - - 100
Vcc;;ﬂ-w = Vg:,= 5.0V sy
9 | | C75mA a 0 | Trsma rrg
w B0 2 80
2 e R.=4Ka
= 70 e 70 = =
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% 50 \,_ g 50 R, = 3500, 1KQ
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E‘ 40 -—_\-".——.- g 40 samppezzizizill spqua®?¥ \'\“.
£ L . N s - T 30 - o -
% s = J = 1KO, 4K
& g | B o R, =3500Q, 1KQ, 4KQ
10 10
0 0
40 -20 0 20 40 80 BO 100 -40 -20 O 20 40 80 80 100
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Figure 9: Typical Propagation Delay vs. Ambient Temperature
20 . = 50 .
V..=33y o Voo = 5.0V
2 I = 7.5mA @ I = 7.5mA
A a4 —T
15 = R = 4@
=} - N
]
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o o -___---'-
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40 -20 0 20 40 B0 BO 100 -40 -20 O 20 40 60 B0 100
T, - Ambient Temperature - °C Ta-Ambient Tempe®ature

Figure 10: Typical Pulse Width Distortion vs. Ambient Temperature
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