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Purchase and inquiry

Manufacturer Product Number:
HCPL2531SDV

Series:

Number of Channels:

2

Current Transfer Ratio (Min):
19% @ 16mA

Turn On / Turn Off Time (Typ):
450ns, 300ns

Input Type:

DC

Voltage - Output (Max):

20V

Voltage - Forward (Vf) (Typ):
1.45V

Vce Saturation (Max):
Mounting Type:

Surface Mount

Supplier Device Package:

8-SMD

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8541.49.8000

Manufacturer:

onsemi

Product Status:

Obsolete

Voltage - Isolation:
2500Vrms

Current Transfer Ratio (Max):
50% @ 16mA

Rise / Fall Time (Typ):
Output Type:

Transistor

Current - Output / Channel:
8mA

Current - DC Forward (If) (Max):
25 mA

Operating Temperature:
-55°C ~ 100°C

Package / Case:

8-SMD, Gull Wing

Base Product Number:

HCPL2531

Moisture Sensitivity Level (MSL):
1 (Unlimited)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.



HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

ON Semiconductor

Is Now

onsemi

To learn more about onsemi™, please visit our website at
www.onsemi.com

onsemi and ONSEMI and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality,
or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance with all laws,
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/
or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application
by customer’s technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized
for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for
implantation in the human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others.
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FAIRCHILD.

Is Now Part of

ON .Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

Please note: As part/of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management.systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any:questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
i products, includi pli with all laws, and safety requil or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
ical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond: products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negli garding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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|
FAIRCHILD

|
SEMICONDUCTOR® August 2008

Single-Channel: 6N135, 6N136, HCPL2503, HCPL4502
Dual-Channel: HCPL2530, HCPL2531
High Speed Transistor Optocouplers

Features Description

B High speed —1 MBit/s The HCPL4502, HCPL2503, 6N135,,6N136;, HCPL2530
B Superior CMR — 10kV/us and HCPL2531 optocouplers consist of an AlGaAs
B Dual-Channel HCPL2530/HCPL2531 LED optically coupled to a high speed photodetector
B Double working voltage — 480V RMS 10"

m CTR guaranteed 0-70°C A separate connectionfor the bias of the photodiode

improves the speed by several orders of magnitude over
conventional phototransistor optocouplers by reducing
Applications the base-collector capacitance of the input transistor.

B U.L. recognized (File # E90700)

B Line receivers An inter'nal. noise shield proyides superior common

mode rejection of 10kV/ps. An improved package allows
W Pulse tr-ansformer replacement superior insulation permitting a 480V working voltage
m Output interface to CMOS-LSTTL-TTL compared.t0 industry standard of 220V.

B Wide bandwidth analog coupling

Schematics Package Outlines

/G [1] rgl Ve 1 v 8] Ve
N e ) N S

4 6]V 7@1/\/ 4 6]V,

*—

VF2 j
N/C ] Blcoa——" Hs|anp

6N135, 6N136, HCPL2503, HCPL4502 HCPL2530/HCPL2531

Pin 7 is not connected in
Part Number HCPL4502

©2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7
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Absolute Maximum Ratings (T, = 25°C unless otherwise specified)

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Condition Value Units
Tstg | Storage Temperature -55t0 +125 °C
Topr | Operating Temperature -55 to +100 °C
TsoL |Lead Solder Temperature 260 for 10 sec °C

EMITTER

Ir (avg) | DC/Average Forward Input 25 mA
Current Each Channel(")
Iz (pk) | Peak Forward Input Current 50% duty cycle, Tms PW. 50 mA
Each Channel®)
I (trans) | Peak Transient Input Current | <1ps P.W., 300pps 1.0 A
Each Channel
VR Reverse Input Voltage Each 5 \
Channel
Pp Input Power Dissipation Each |6N135/6N136 and HCPL2503/4502 100 mW
Channel -
HCPL-2530/253() 45
DETECTOR
lo (avg) | Average Output Current Each 8 mA
Channel
lo (pk) | Peak Output Current Each 16 mA
Channel
Vegr | Emitter-Base Reverse Voltage |6N135, 6N136 and HCPL2503 only 5) \Y
Vee Supply Voltage -0.51t0 30 Vv
Vo Output Voltage -0.5t0 20 \
Ig Base Current 6N 135, 6N136 and HCPL2503 only 5] mA
PD Output Power Dissipation 6N135, 6N136, HCPL2503, HCPL4502() 100 mwW
e HCPL2530, HCPL2531 35 mw
Notes:

1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/°C.
2. Derate linearly above.70°C free-air temperature at a rate of 1.6mA/°C.
3. Derate linearly above 70°C free-air temperature at a rate of 0.9 mW/°C.
4. Derate linearly above 70°C free-air temperature at a rate of 2.0 mW/°C.

©2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 2
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Individual Component Characteristics

Electrical Characteristics (T, = 0 to 70°C Unless otherwise specified)

Symbol | Parameter Test Conditions Device | Min. | Typ.* | Max. | Unit
EMITTER
VE Input Forward Voltage IF=16mA, Ty =25°C 1.45 1.7 \Y
IF=16mA 1.8
Byr | Input Reverse Breakdown |lg =10 pA 5.0 Vv
Voltage
AVE/AT, | Temperature Coefficient of | I = 16mA -1.6 mV/°C
Forward Voltage
DETECTOR
loH Logic High Output Current | Ig = 0mA, Vg =V =5.5Y, All 0.001"| 0.5 pA
Tp =25°C
IF =0mA, Vg =V¢c =15V, 6N135 0.005 1
Tp =25°C 6N136
HCPL4502
HCPL2503
IF=0mA, Vg =V¢c = 15V All 50
lccL | Logic Low Supply Current | Iz = 16mA, Vo = Open, 6N135 120 200 pA
Vee = 15V 6N136
HCPL4502
HCPL2503
lr1 = lpp = 16mA, HCPL2530 200 400
Vo = Open, VCC =15V HCPL2531
lccH | Logic High Supply Current |l = OmA, V5 = Open, 6N135 1 pA
Ve =45V, Ty =25°C 6N136
HCPL4502
HCPL2503
lg= 0mA, Vo = Open, 6N135 2
Ve = 15V 6N136
HCPL4502
HCPL2503
Il = 0mA, Vg = Open, HCPL2530 0.02 4
Vee = 15V HCPL2531

*All Typicals at Ty =125°C

©2005 Fairchild Semiconductor Corporation
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 3

www.fairchildsemi.com
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Electrical Characteristics (Continued) (T, = 0 to 70°C unless otherwise specified)

Transfer Characteristics

Symbol | Parameter Test Conditions Device | Min. | Typ.* | Max. | Unit
COUPLED
CTR | Current Transfer le=16mA, V=04, 6N135 7 18 50 %
Ratio(® Vg = 4.5V, Ty =25°C HCPL2530
6N136 19 27 50 %o
HCPL4502
HCPL2531
HCPL2503 12 27 %
IF = 16mA, VoL = 0.4V 6N135 5 21 %
Veg = 4.5V VoL=0.5V | HCPL2530
VoL = 0.4V 6N136 15| 30 %
HCPL4502
VoL=0.5V | HCPL2531
VoL=0.4V | HCPL2503 9 30 %
VoL Logic LOW Output I =16mA, Ig = 1.1mA, 6N135 0.18 | 0.4 \Y
Voltage Vg = 4.5V, Ty =25°C HCPL2530 0.18 | 05
I =16mA, Ig = 3mA, 6N136 0.25 0.4
Vog = 4.5V, Ty =25°C HCPL2503
HCPL2531 0.25 0.5
I = 16mA, I = 0.8mA,; 6N135 0.5
Vog = 4.5V HCPL2530
I =16mA, Ig = 2.4mA, HCPL4502 0.5
Voe = 4.5V HCPL2531

*All Typicals at Ty = 25°C

Note:
5. Current Transfer Ratio is defined as a ratio of output collector current, |, to the forward LED input current, Ig,
times 100%.

©2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 4
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Electrical Characteristics (Continued) (T, = 0 to 70°C unless otherwise specified)

Switching Characteristics (Vo = 5V)

Symbol | Parameter Test Conditions Device Min. | Typ.* | Max. | Unit
TpyL | Propagation Delay Tp =25°C, R =4.1kQ, 6N135 0.45 1.5 ps
Time to Logic LOW | I = 16mA®) (Fig. 7) HCPL2530
R, = 1.9kQ, I = 16mA, 6N136 045 | 08 | ps
Ta = 25°C7) (Fig. 7) HCPL4502
HCPL2503
HCPL2531
R, = 4.1kQ, I = 16mA® (Fig. 7) 6N135 20" ) us
HCPL2530
RL = 1.9k, I = 16mA) (Fig. 7) 6N136 10 | ps
HCPL4502
HCPL2503
HCPL2531
TpLy | Propagation Delay Tp =25°C, (R = 4.1kQ, 6N135 0.5 1.5 ps
Time to Logic HIGH | Iz = 16mA®) (Fig. 7) HCPL2530
R, = 1.9kQ, I = 16mA() (Fig. 7) 6N136 0.3 08 | s
Tp = 25°C HCPL4502
HCPL2503
HCPL2531
R, = 4.1kQ, I = 16mA®) (Fig..7) 6N135 20 | ps
HCPL2530
R, = 1.9kQ, I = 16mA).(Fig. 7) 6N136 1.0 | ps
HCPL4502
HCPL2503
HCPL2531
ICMyl | Common Mode Ir =0mA, V= 10Vp_p, 6N135 10,000 V/us
Transient R, = 4.1kQ, T, =25°C®) (Fig.8) | HCPL2530
Immunity at I = OMA, Vigin = 10Vp.p, 6N136 10,000 Vips
Logic High Ry S1.9kQ, T, = 25°C®) (Fig.8) | HCPL4502
HCPL2503
HCPL2531
ICM_ I | Common Mode g =16mA, Vom =10 Vp_p, 6N135 10,000 V/us
Transient R, = 4.1kQ, Ty = 25°C(®) (Fig. 8) | HCPL2530
Lty I = 16mA, Vo = 10 Vp.p, 6N136 10,000 Vius
Logic Low R, = 1.9k® (Fig. 8) HCPL4502
HCPL2503
HCPL2531

** All Typicals'atT, = 25°C

Notes:

6.~ The 4.1kQ load represents 1 LSTTL unit load of 0.36mA and 6.1kQ pull-up resistor.

7. The 1.9kQ load represents 1 TTL unit load of 1.6mA and 5.6kQ pull-up resistor.

8. “Common mode transient immunity in logic high level is the maximum tolerable (positive) dV,,/dt on the leading edge
of the common mode pulse signal V), to assure that the output will remain in a logic high state (i.e., Vg > 2.0V).
Common mode transient immunity in logic low level is the maximum tolerable (negative) dV,/dt on the trailing edge
of the common mode pulse signal, V), to assure that the output will remain in a logic low state (i.e., Vg < 0.8V).

©2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 5
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Isolation Characteristics (T, = 0 to 70°C Unless otherwise specified)

Electrical Characteristics (Continued) (T, = 0 to 70°C unless otherwise specified)

Symbol Characteristics Test Conditions Min | Typ** | Max | Unit
l-o Input-Output Insulation Relative humidity = 45%, 1.0 A
Leakage Current Tp=25°C, t =5s,
V|0 = 3000 VDC®
Viso | Withstand Insulation Test RH <50%, Tp = 25°C, l.o <2pA, | 2500 Vaiis
Voltage t=1min.®
R.o |Resistance (Inputto Output) |V|.q=500VDC® 102 Q
C.o |Capacitance (Input to Output) |f=1MHz) 0.6 pF
HFE | DC Current Gain lo = 3mA, Vg = 5V 150
I Input-Input Insulation Leakage |RH < 45%, V|, = 500VDC('0) 0.005 HA
Current t=5s, (HCPL2530/2531 only)
R | Input-Input Resistance V), = 500 VDC(10) 10M Q
(HCPL2530/2531 only)
C.i |Input-Input Capacitance f = 1MHz)(10) 0.03 pF
(HCPL2530/2531 only)
Notes:

9. Device is considered a two terminal device: Pins 1, 2, 3 and 4 are shorted together and Pins 5, 6, 7 and 8 are
shorted together.

10. Measured between pins 1 and 2 shorted together, and pins 3-@and 4 shorted together.

©2005 Fairchild Semiconductor Corporation
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 6
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Typical Performance Curves

Fig. 1 Normalized CTR vs. Forward Current

Fig. 2 Normalized CTR vs. Temperature
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©2005 Fairchild Semiconductor Corporation
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Test Circuits

Noise
Shield

Pulse
Generator
tr=5ns
Zo=50Q
10% D.C.
Iff< 100us

Pulse
Generator
tr=>5ns
Z5=500

10% DUTY CYCLE

Iff < 100uS

IF

MONITOR

Test Circuit for HCPL-2530 and HCPL-2531

TpuL —

Ie No_ise
E Shield EVCC L oy
7]* ;
A 1Y%
B 6] g
= 0.1 pF
Ver = []GND T :
9]
Ve
+\=M
)
Pulse Gen

Test Circuit for 6N135, 6N136, HCPL-2503 and HCPL-4502

Vo

Vo

5V

: 15V

Ver J

E Vor
’I L Tery

Fig. 7 Switching Time Test Circuit

RL

T 0.1uF

90% 90%

SwitchatA: Il = 0mA

Pulse Gen

Test Circuit for HCPL-2530 and HCPL-2531

5V

Switchat A: Il =16 mA

VoL

Fig. 8 Common Mode Immunity Test Circuit

©2005 Fairchild Semiconductor Corporation
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www.fairchildsemi.com

|]auueyn-9|buig

L€SGZTdOH ‘0€S21dOH :|duuey-eng zoSy1dOH ‘€0SZT1dOH ‘ 9€LN9 ‘SELN9

si19|dnoo20)dQ Jojsisue.] paads ybiH



HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Ordering Information

Option Example Part Number Description
S 6N135S Surface Mount Lead Bend
SD 6N135SD Surface Mount; Tape and reel
w 6N135W 0.4" Lead Spacing
\Y 6N135V VDEO0884
Wwv 6N135WV VDEO0884; 0.4” lead spacing
SV 6N135SV VDEO0884; surface mount
SDV 6N135SDV VDEO0884; surface mount; tape and reel

Marking Information

a
¢
l
©o0 o

Definitions

1

Fairchild logo

Device number

See order entry table)

VDE mark (Note: Only appears on parts ordered with VDE option —

Two digit year code, e.g., ‘03’

Two digit work week ranging from ‘01’ to ‘53’

Assembly package code

©2005 Fairchild Semiconductor Corporation
6N135, 6N136, HCPL2503, HCPL4502, HCPL2530, HCPL2531 Rev. 1.0.7 9
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HCPL2531SDV onsemi OPTOISO 2.5KV 2CH TRANS 8SMD

Tape Specifications

—= 4.90+0.20

12.0+0.1

4.0£0.1= @1.55 £0.05
0.30 £0.05 4.010.1.| l—- / r1 75+0.10

0 6. 15 2 25 3 35 4 45
Time (Minute)

o Peak reflow temperature: 225C (package surface temperature)

* Time of temperature higher than 183C for 60—150 seconds
¢ One time soldering reflow is recommended

O 0O O O O O O (5 &) (o] 6 (o] O’ O—.—‘—
7.5+0.1
go pffgoe pifge n | 160+
13.2+£0.2| [] 1 [ 1 [ I & 4 10305 0.20 :
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User Direction of Feed ———=
Reflow Profile
300 215C, 10-30 s
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3 225C peak
o 200 1
5
“é 150 - |
[ L 1
g' 100 - Time above 183C, 60—150 sec
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F 501 \ Ramp up = 3C/sec
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