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1N/FDLL 914/A/B / 916/A/B / 4148 / 4448
Small Signal Diode

Ordering Information

Part Number Marking Package Packing Method

1N914 914 DO-204AH (DO-35) Bulk

1N914_T50A 914 DO-204AH (DO-35) Ammo

1N914TR 914 DO-204AH (DO-35) Tape and Reel

1N914ATR 914A DO-204AH (DO-35) Tape and Reel

1N914B 914B DO-204AH (DO-35) Bulk

1N914BTR 914B DO-204AH (DO-35) Tape and Reel

1N916 916 DO-204AH (DO-35) Bulk

1N916A 916A DO-204AH (DO-35) Bulk

1N916B 916B DO-204AH (DO-35) Bulk

1N4148 4148 DO-204AH (DO-35) Bulk

1N4148TA 4148 DO-204AH (DO-35) Ammo

1N4148_T26A 4148 DO-204AH (DO-35) Ammo

1N4148_T50A 4148 DO-204AH (DO-35) Ammo

1N4148TR 4148 DO-204AH (DO-35) Tape and Reel

1N4148_T50R 4148 DO-204AH (DO-35) Tape and Reel

1N4448 4448 DO-204AH (DO-35) Bulk

1N4448TR 4448 DO-204AH (DO-35) Tape and Reel

FDLL914 Black SOD-80 Tape and Reel

FDLL914A Black SOD-80 Tape and Reel

FDLL914B Black SOD-80 Tape and Reel

FDLL4148 Black SOD-80 Tape and Reel

FDLL4148_D87Z Black SOD-80 Tape and Reel

FDLL4448 Black SOD-80 Tape and Reel

FDLL4448_D87Z Black SOD-80 Tape and Reel

LL-34
THE PLACEMENT OF THE EXPANSION GAP
HAS NO RELATIONSHIP TO THE LOCATION
OF THE CATHODE TERMINAL

       SOD-80 COLOR BAND MARKING

DEVICE       1ST BAND    

DO-35

FDLL914        BLACK        
FDLL914A      BLACK         
FDLL914B      BLACK 
       

Cathode is denoted with a black band 

FDLL4148      BLACK 

 
FDLL4448      BLACK 

 -1st band denotes cathode terminal
 and has wider width 

SOD80

Cathode Band
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Absolute Maximum Ratings(1)

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TA = 25°C unless otherwise noted.

Note:

1. These ratings are limiting values above which the serviceability of the diode may be impaired.

Thermal Characteristics

Electrical Characteristics(2)   

Values are at TA = 25°C unless otherwise noted.

Note:
2. Non-recurrent square wave PW= 8.3 ms.

Symbol Parameter Value Unit

VRRM Maximum Repetitive Reverse Voltage 100 V

IO Average Rectified Forward Current 200 mA

IF DC Forward Current 300 mA

If Recurrent Peak Forward Current 400 mA

IFSM Non-repetitive Peak Forward Surge Current
Pulse Width = 1.0 s    1.0 A

Pulse Width = 1.0 μs 4.0 A

TSTG Storage Temperature Range -65 to +200 °C

TJ Operating Junction Temperature Range -55 to +175 °C

Symbol Parameter
Max.

Unit
1N/FDLL 914/A/B / 916/A/B / 4148 / 4448

PD Power Dissipation 500 mW

RθJA Thermal Resistance, Junction-to-Ambient 300 °C/W

Symbol Parameter Conditions Min. Max. Unit

VR Breakdown Voltage
IR= 100 μA 100 V

IR= 5.0 μA 75 V

VF Forward Voltage

914B / 4448 IF= 5.0 mA 0.62 0.72 V

916B IF= 5.0 mA 0.63 0.73 V

914 / 916 / 4148 IF= 10 mA 1.0 V

914A / 916A IF= 20 mA 1.0 V

916B IF= 20 mA 1.0 V

914B / 4448 IF= 100 mA 1.0 V

IR Reverse Leakage

VR= 20 V 0.025 μA

VR= 20 V, TA= 150°C 50 μA

VR= 75 V 5.0 μA

CT Total Capacitance
916/916A/916B/4448 VR = 0, f = 1.0 MHz 2.0 pF 

914/914A/914B/4148 VR = 0, f = 1.0 MHz 4.0 pF

trr Reverse Recovery Time
IF = 10 mA, VR = 6.0 V (600 mA)
Irr = 1.0 mA, RL = 100 Ω 4.0 ns
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Typical Performance Characteristics

Figure 1. Reverse Voltage vs. Reverse Current
BV - 1.0 to 100 μA

Figure 2. Reverse Current vs. Reverse Voltage
IR - 10 to 100 V

Figure 3. Forward Voltage vs. Forward Current
VF - 1 to 100 μA

Figure 4. Forward Voltage vs. Forward Current
VF - 0.1 to 10 mA

Figure 5. Forward Voltage vs. Forward Current
VF - 10 to 800 mA

Figure 6. Forward Voltage vs. Ambient Temperature
VF -  0.01 - 20 mA (- 40 to +65°C)
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Typical Performance Characteristics (Continued)

Figure 7. Total Capacitance Figure 8. Reverse Recovery Time vs.
Reverse Recovery Current

Figure 9. Average Rectified Current (IF(AV))
vs.  Ambient Temperature (TA)

Figure 10. Power Derating Curve
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Physical Dimensions

Figure 11. AXIAL LEADED, GLASS, JEDEC DO204, VARIATION AH, DO-204AH (DO-35)
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Physical Dimensions (Continued)

Figure 12. 2-TERMINAL, SOD-80, JEDEC DO-213AC, MINI-MELF
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TRADEMARKS 
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not 
intended to be an exhaustive list of all such trademarks. 
AccuPower
AttitudeEngine™ 
Awinda®

AX-CAP®*
BitSiC
Build it Now
CorePLUS
CorePOWER
CROSSVOLT
CTL
Current Transfer Logic
DEUXPEED®

Dual Cool™ 
EcoSPARK®

EfficientMax
ESBC

Fairchild®

Fairchild Semiconductor®

FACT Quiet Series
FACT®

FAST®

FastvCore
FETBench
FPS

F-PFS
FRFET®

Global Power ResourceSM

GreenBridge
Green FPS
Green FPS  e-Series
Gmax
GTO
IntelliMAX
ISOPLANAR
Making Small Speakers Sound Louder 

and Better™
MegaBuck
MICROCOUPLER
MicroFET
MicroPak
MicroPak2
MillerDrive
MotionMax
MotionGrid®

MTi®

MTx®

MVN®

mWSaver®

OptoHiT
OPTOLOGIC®

OPTOPLANAR®

®

Power Supply WebDesigner
PowerTrench®

PowerXS™ 
Programmable Active Droop
QFET®

QS
Quiet Series
RapidConfigure

Saving our world, 1mW/W/kW at a time™ 
SignalWise
SmartMax
SMART START
Solutions for Your Success
SPM®

STEALTH
SuperFET®

SuperSOT -3 
SuperSOT -6 
SuperSOT -8 
SupreMOS®

SyncFET
Sync-Lock™ 

®*

TinyBoost®
TinyBuck®

TinyCalc
TinyLogic®

TINYOPTO
TinyPower
TinyPWM
TinyWire
TranSiC
TriFault Detect
TRUECURRENT®*
μSerDes

UHC®

Ultra FRFET
UniFET
VCX
VisualMax
VoltagePlus
XS™ 
Xsens™

™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor. 

DISCLAIMER 
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE 
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR WEBSITE 
AT HTTP://WWW.FAIRCHILDSEMI.COM. FAIRCHILD 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. 
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD’S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY 
THEREIN, WHICH COVERS THESE PRODUCTS. 

LIFE SUPPORT POLICY 
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE 
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION. 
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.  

ANTI-COUNTERFEITING POLICY 
Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com, 
under Sales Support.  
Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their 
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed 
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the 
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild 
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors 
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical 
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. 
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global 
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS 
Definition of Terms 
Datasheet Identification Product Status Definition 

Advance Information Formative / In Design Datasheet contains the design specifications for product development. Specifications may change 
in any manner without notice. 

Preliminary First Production Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild 
Semiconductor reserves the right to make changes at any time without notice to improve design. 

No Identification Needed Full Production Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make 
changes at any time without notice to improve the design. 

Obsolete Not In Production Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.  
The datasheet is for reference information only. 
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1N5221B - 1N5263B
Zener Diodes

Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TA = 25°C unless otherwise noted.

Note:

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

    Non-recurrent square wave Pulse Width = 8.3 ms, TA = 50°C

Symbol Parameter Value Units

PD
Power Dissipation 500 mW

Derate above 50°C 4.0 mW°C
TSTG Storage Temperature Range -65 to +200 °C

TJ
Operating Junction Temperature Range -65 to +200 °C
Lead Temperature (1/16 inch from case for 10 s) +230 °C

DO-35 Glass case
COLOR BAND DENOTES CATHODE

Tolerance = 5%
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Electrical Characteristics   

Values are at TA = 25°C unless otherwise noted .

Note:

2. Zener Voltage (VZ)
    The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (TL) 
    at 30°C ± 1°C and 3/8” lead length.

Device
VZ (V) @ IZ (2)

ZZ (Ω) @ IZ (mA) ZZK (Ω) @ IZK(mA) IR (μA) @ VR (V)
TC 

(%/°C)Min. Typ. Max.
1N5221B
1N5222B
1N5223B
1N5224B
1N5225B

2.28
2.375
2.565
2.66
2.85

2.4
2.5
2.7
2.8
3

2.52
2.625
2.835
2.94
3.15

30
30
30
30
29

20
20
20
20
20

1,200
1,250
1,300
1,400
1,600

0.25
0.25
0.25
0.25
0.25

100
100
75
75
50

1.0
1.0
1.0
1.0
1.0

-0.085
-0.085
-0.080
-0.080
-0.075

1N5226B
1N5227B
1N5228B
1N5229B
1N5230B

3.135
3.42
3.705
4.085
4.465

3.3
3.6
3.9
4.3
4.7

3.465
3.78
4.095
4.515
4.935

28
24
23
22
19

20
20
20
20
20

1,600
1,700
1,900
2,000
1,900

0.25
0.25
0.25
0.25
0.25

25
15
10
5.0
2.0

1.0
1.0
1.0
1.0
1.0

-0.07
-0.065
-0.06

+/-0.055
+/-0.03

1N5231B
1N5232B
1N5233B
1N5234B
1N5235B

4.845
5.32
5.7

5.89
6.46

5.1
5.6
6

6.2
6.8

5.355
5.88
6.3

6.51
7.14

17
11
7.0
7.0
5.0

20
20
20
20
20

1,600
1,600
1,600
1,000
750

0.25
0.25
0.25
0.25
0.25

5.0
5.0
5.0
5.0
3.0

2.0
3.0
3.5
4.0
5.0

+/-0.03
0.038
0.038
0.045
0.05

1N5236B
1N5237B
1N5238B
1N5239B
1N5240B

7.125
7.79
8.265
8.645
9.5

7.5
8.2
8.7
9.1
10

7.875
8.61
9.135
9.555
10.5

6.0
8.0
8.0
10
17

20
20
20
20
20

500
500
600
600
600

0.25
0.25
0.25
0.25
0.25

3.0
3.0
3.0
3.0
3.0

6.0
6.5
6.5
7.0
8.0

0.058
0.062
0.065
0.068
0.075

1N5241B
1N5242B
1N5243B
1N5244B
1N5245B

10.45
11.4

12.35
13.3
14.25

11
12
13
14
15

11.55
12.6
13.65
14.7
15.75

22
30
13
15
16

20
20
9.5
9.0
8.5

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

2.0
1.0
0.5
0.1
0.1

8.4
9.1
9.9
10
11

0.076
0.077
0.079
0.080
0.082

1N5246B
1N5247B
1N5248B
1N5249B
1N5250B

15.2
16.15
17.1
18.05

19

16
17
18
19
20

16.8
17.85
18.9
19.95

21

17
19
21
23
25

7.8
7.4
7.0
6.6
6.2

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

12
13
14
14
15

0.083
0.084
0.085
0.085
0.086

1N5251B
1N5252B
1N5253B
1N5254B
1N5255B

20.9
22.8
23.75
25.65
26.6

22
24
25
27
28

23.1
25.2
26.25
28.35
29.4

29
33
35
41
44

5.6
5.2
5.0
4.6
4.5

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

17
18
19
21
21

0.087
0.088
0.088
0.089
0.090

1N5256B
1N5257B
1N5258B
1N5259B
1N5260B

28.5
31.35
34.2
37.05
40.85

30
33
36
39
43

31.5
34.65
37.8
40.95
45.15

49
58
70
80
93

4.2
3.8
3.4
3.2
3.0

600
700
700
800
900

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

23
25
27
30
33

0.09
0.092
0.093
0.094
0.095

1N5261B
1N5262B
1N5263B

44.65
48.45
53.2

47
51
56

49.35
53.55
58.8

105
125
150

2.7
2.5
2.2

1000
1100
1300

0.25
0.25
0.25

0.1
0.1
0.1

36
39
43

0.095
0.096
0.096

VF Forward Voltage = 1.2V Max. @ IF = 200mA
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Top Mark Information

Device Line 1 Line 2 Line 3
1N5221B
1N5222B
1N5223B
1N5224B
1N5225B

LOGO
LOGO
LOGO
LOGO
LOGO

22
22
22
22
22

1B
2B
3B
4B
5B

1N5226B
1N5227B
1N5228B
1N5229B
1N5230B

LOGO
LOGO
LOGO
LOGO
LOGO

22
22
22
22
23

6B
7B
8B
9B
0B

1N5231B
1N5232B
1N5233B
1N5234B
1N5235B

LOGO
LOGO
LOGO
LOGO
LOGO

23
23
23
23
23

1B
2B
3B
4B
5B

1N5236B
1N5237B
1N5238B
1N5239B
1N5240B

LOGO
LOGO
LOGO
LOGO
LOGO

23
23
23
23
24

6B
7B
8B
9B
0B

1N5241B
1N5242B
1N5243B
1N5244B
1N5245B

LOGO
LOGO
LOGO
LOGO
LOGO

24
24
24
24
24

1B
2B
3B
4B
5B

1N5246B
1N5247B
1N5248B
1N5249B
1N5250B

LOGO
LOGO
LOGO
LOGO
LOGO

24
24
24
24
25

6B
7B
8B
9B
0B

1N5251B
1N5252B
1N5253B
1N5254B
1N5255B

LOGO
LOGO
LOGO
LOGO
LOGO

25
25
25
25
25

1B
2B
3B
4B
5B

1N5256B
1N5257B
1N5258B
1N5259B
1N5260B

LOGO
LOGO
LOGO
LOGO
LOGO

25
25
25
25
26

6B
7B
8B
9B
0B

1N5261B
1N5262B
1N5263B

LOGO
LOGO
LOGO

26
26
26

1B
2B
3B
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Top Mark Information (Continued)

General Requirements:  
1.0 Cathode Band

2.0 First Line: F - Fairchild Logo

3.0 Second Line: Device name - For 1Nxx  series: 4th to 5th characters of the device name.

                                                    For BZxx series: 5th to 6th characters of the device name.

4.0 Third Line: Device name - For 1Nxx series: 6th to 7th characters of the device name.

                                                For BZXyy series: Voltage rating

5.0 Devices shall be marked as required in the device specification (PID or FSC Test Spec).

6.0 Maximum no. of marking lines: 3

7.0 Maximum no. of digits per line: 2

8.0 FSC logo must be 20 % taller than the alphanumeric marking and should occupy the 2 characters of the specified

      line.

9.0 Marking Font: Arial (Except FSC Logo)

10.0 First character of each marking line must be aligned vertically.

11.0 All device markings must be based on Fairchild device specification.

 F
22

1B

1st line: F - Fairchild Logo

2nd line: Device Name - 4th to 5th characters of the device name.
    or 5th to 6th characters for BZXyy series

3rd line: Device Name - 6th to 7th characters of the device name.
    or Voltage rating for BZXyy series
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Physical Dimensions

Figure 1. AXIAL LEADED; GLASS; JEDEC DO204; VARIATION AH (ACTIVE)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner 
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or 
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the 
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/dwg/DO/DO35A.pdf.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/packing_dwg/PKG-DO35A_TC.pdf.

25.40 MIN 
(2X)

0.533
0.460

4.56
3.05

1.91
1.53

NOTES: UNLESS OTHERWISE SPECIFIED

   A)  PACKAGE STANDARD REFERENCE:  
JEDEC DO-204, VARIATION AH.

   B)  HERMETICALLY SEALED GLASS PACKAGE.
   C)  PACKAGE WEIGHT IS 0.137 GRAM.
   D)  ALL DIMENSIONS ARE IN MILLIMETERS.
   E)  DRAWING FILE NAME: DO35AREV02

DO-35
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TRADEMARKS 

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not 
intended to be an exhaustive list of all such trademarks. 

2Cool
AccuPower
AX-CAP®*
BitSiC
Build it Now
CorePLUS
CorePOWER
CROSSVOLT
CTL
Current Transfer Logic
DEUXPEED®

Dual Cool™ 
EcoSPARK®

EfficientMax
ESBC

Fairchild®

Fairchild Semiconductor®

FACT Quiet Series
FACT®

FAST®

FastvCore
FETBench

FPS
F-PFS
FRFET®

Global Power ResourceSM

GreenBridge
Green FPS
Green FPS  e-Series
Gmax
GTO
IntelliMAX
ISOPLANAR
Making Small Speakers Sound Louder 

and Better™
MegaBuck
MICROCOUPLER
MicroFET
MicroPak
MicroPak2
MillerDrive
MotionMax
mWSaver
OptoHiT
OPTOLOGIC®

OPTOPLANAR®

®

PowerTrench®

PowerXS™ 
Programmable Active Droop
QFET®

QS
Quiet Series
RapidConfigure

Saving our world, 1mW/W/kW at a time™ 
SignalWise
SmartMax
SMART START
Solutions for Your Success
SPM®

STEALTH
SuperFET®

SuperSOT -3 
SuperSOT -6 
SuperSOT -8 
SupreMOS®

SyncFET

Sync-Lock™ 

®*

TinyBoost
TinyBuck
TinyCalc
TinyLogic®

TINYOPTO
TinyPower
TinyPWM
TinyWire
TranSiC
TriFault Detect
TRUECURRENT®*

SerDes

UHC®

Ultra FRFET
UniFET
VCX
VisualMax
VoltagePlus
XS™ 

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor. 

DISCLAIMER 
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE 
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD 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. THESE 
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD’S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN, 
WHICH COVERS THESE PRODUCTS. 

LIFE SUPPORT POLICY 
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE 
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION. 
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.  

ANTI-COUNTERFEITING POLICY 
Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com, 
under Sales Support.  
Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their 
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed 
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the 
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild 
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors 
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical 
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. 
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global 
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS 

Definition of Terms 
Datasheet Identification Product Status Definition 

Advance Information Formative / In Design Datasheet contains the design specifications for product development. Specifications may change 
in any manner without notice. 

Preliminary First Production Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild 
Semiconductor reserves the right to make changes at any time without notice to improve design. 

No Identification Needed Full Production Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make 
changes at any time without notice to improve the design. 

Obsolete Not In Production Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.  
The datasheet is for reference information only. 

Rev. I64 
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To learn more about ON Semiconductor, please visit our website at 
www.onsemi.com

Is Now Part of

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 
Semiconductor products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters 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 
technical 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 Semiconductor 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, 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 ON Semiconductor was negligent regarding 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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1N5221B - 1N5263B
Zener Diodes

Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TA = 25°C unless otherwise noted.

Note:

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

    Non-recurrent square wave Pulse Width = 8.3 ms, TA = 50°C

Symbol Parameter Value Unit

PD
Power Dissipation 500 mW

Derate above 50°C 4.0 mW°C

TSTG Storage Temperature Range -65 to +200 °C

TJ
Operating Junction Temperature Range -65 to +200 °C

Lead Temperature (1/16 inch from case for 10 s) +230 °C

DO-35 Glass case
COLOR BAND DENOTES CATHODE

Tolerance = 5%
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Electrical Characteristics   

Values are at TA = 25°C unless otherwise noted .

Note:

2. Zener Voltage (VZ)
    The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (TL) 
    at 30°C ± 1°C and 3/8” lead length.

Device
VZ (V) @ IZ (2)

ZZ (Ω) @ IZ (mA) ZZK (Ω) @ IZK(mA) IR (μA) @ VR (V)
TC 

(%/°C)Min. Typ. Max.

1N5221B
1N5222B
1N5223B
1N5224B
1N5225B

2.28
2.375
2.565
2.66
2.85

2.4
2.5
2.7
2.8
3

2.52
2.625
2.835
2.94
3.15

30
30
30
30
29

20
20
20
20
20

1,200
1,250
1,300
1,400
1,600

0.25
0.25
0.25
0.25
0.25

100
100
75
75
50

1.0
1.0
1.0
1.0
1.0

-0.085
-0.085
-0.080
-0.080
-0.075

1N5226B
1N5227B
1N5228B
1N5229B
1N5230B

3.135
3.42
3.705
4.085
4.465

3.3
3.6
3.9
4.3
4.7

3.465
3.78
4.095
4.515
4.935

28
24
23
22
19

20
20
20
20
20

1,600
1,700
1,900
2,000
1,900

0.25
0.25
0.25
0.25
0.25

25
15
10
5.0
5.0

1.0
1.0
1.0
1.0
2.0

-0.07
-0.065
-0.06

+/-0.055
+/-0.03

1N5231B
1N5232B
1N5233B
1N5234B
1N5235B

4.845
5.32
5.7

5.89
6.46

5.1
5.6
6

6.2
6.8

5.355
5.88
6.3

6.51
7.14

17
11
7.0
7.0
5.0

20
20
20
20
20

1,600
1,600
1,600
1,000
750

0.25
0.25
0.25
0.25
0.25

5.0
5.0
5.0
5.0
3.0

2.0
3.0
3.5
4.0
5.0

+/-0.03
0.038
0.038
0.045
0.05

1N5236B
1N5237B
1N5238B
1N5239B
1N5240B

7.125
7.79
8.265
8.645
9.5

7.5
8.2
8.7
9.1
10

7.875
8.61
9.135
9.555
10.5

6.0
8.0
8.0
10
17

20
20
20
20
20

500
500
600
600
600

0.25
0.25
0.25
0.25
0.25

3.0
3.0
3.0
3.0
3.0

6.0
6.5
6.5
7.0
8.0

0.058
0.062
0.065
0.068
0.075

1N5241B
1N5242B
1N5243B
1N5244B
1N5245B

10.45
11.4

12.35
13.3
14.25

11
12
13
14
15

11.55
12.6
13.65
14.7
15.75

22
30
13
15
16

20
20
9.5
9.0
8.5

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

2.0
1.0
0.5
0.1
0.1

8.4
9.1
9.9
10
11

0.076
0.077
0.079
0.080
0.082

1N5246B
1N5247B
1N5248B
1N5249B
1N5250B

15.2
16.15
17.1
18.05

19

16
17
18
19
20

16.8
17.85
18.9
19.95

21

17
19
21
23
25

7.8
7.4
7.0
6.6
6.2

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

12
13
14
14
15

0.083
0.084
0.085
0.085
0.086

1N5251B
1N5252B
1N5253B
1N5254B
1N5255B

20.9
22.8
23.75
25.65
26.6

22
24
25
27
28

23.1
25.2
26.25
28.35
29.4

29
33
35
41
44

5.6
5.2
5.0
4.6
4.5

600
600
600
600
600

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

17
18
19
21
21

0.087
0.088
0.088
0.089
0.090

1N5256B
1N5257B
1N5258B
1N5259B
1N5260B

28.5
31.35
34.2
37.05
40.85

30
33
36
39
43

31.5
34.65
37.8
40.95
45.15

49
58
70
80
93

4.2
3.8
3.4
3.2
3.0

600
700
700
800
900

0.25
0.25
0.25
0.25
0.25

0.1
0.1
0.1
0.1
0.1

23
25
27
30
33

0.09
0.092
0.093
0.094
0.095

1N5261B
1N5262B
1N5263B

44.65
48.45
53.2

47
51
56

49.35
53.55
58.8

105
125
150

2.7
2.5
2.2

1000
1100
1300

0.25
0.25
0.25

0.1
0.1
0.1

36
39
43

0.095
0.096
0.096

VF Forward Voltage = 1.2V Max. @ IF = 200mA
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Top Mark Information

Device Line 1 Line 2 Line 3

1N5221B
1N5222B
1N5223B
1N5224B
1N5225B

LOGO
LOGO
LOGO
LOGO
LOGO

22
22
22
22
22

1B
2B
3B
4B
5B

1N5226B
1N5227B
1N5228B
1N5229B
1N5230B

LOGO
LOGO
LOGO
LOGO
LOGO

22
22
22
22
23

6B
7B
8B
9B
0B

1N5231B
1N5232B
1N5233B
1N5234B
1N5235B

LOGO
LOGO
LOGO
LOGO
LOGO

23
23
23
23
23

1B
2B
3B
4B
5B

1N5236B
1N5237B
1N5238B
1N5239B
1N5240B

LOGO
LOGO
LOGO
LOGO
LOGO

23
23
23
23
24

6B
7B
8B
9B
0B

1N5241B
1N5242B
1N5243B
1N5244B
1N5245B

LOGO
LOGO
LOGO
LOGO
LOGO

24
24
24
24
24

1B
2B
3B
4B
5B

1N5246B
1N5247B
1N5248B
1N5249B
1N5250B

LOGO
LOGO
LOGO
LOGO
LOGO

24
24
24
24
25

6B
7B
8B
9B
0B

1N5251B
1N5252B
1N5253B
1N5254B
1N5255B

LOGO
LOGO
LOGO
LOGO
LOGO

25
25
25
25
25

1B
2B
3B
4B
5B

1N5256B
1N5257B
1N5258B
1N5259B
1N5260B

LOGO
LOGO
LOGO
LOGO
LOGO

25
25
25
25
26

6B
7B
8B
9B
0B

1N5261B
1N5262B
1N5263B

LOGO
LOGO
LOGO

26
26
26

1B
2B
3B
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Top Mark Information (Continued)

General Requirements:  
1.0 Cathode Band

2.0 First Line: F - Fairchild Logo

3.0 Second Line: Device name - For 1Nxx  series: 4th to 5th characters of the device name.

                                                    For BZxx series: 5th to 6th characters of the device name.

4.0 Third Line: Device name - For 1Nxx series: 6th to 7th characters of the device name.

                                                For BZXyy series: Voltage rating

5.0 Devices shall be marked as required in the device specification (PID or FSC Test Spec).

6.0 Maximum no. of marking lines: 3

7.0 Maximum no. of digits per line: 2

8.0 FSC logo must be 20 % taller than the alphanumeric marking and should occupy the 2 characters of the specified

      line.

9.0 Marking Font: Arial (Except FSC Logo)

10.0 First character of each marking line must be aligned vertically.

11.0 All device markings must be based on Fairchild device specification.

 F
22

1B

1st line: F - Fairchild Logo

2nd line: Device Name - 4th to 5th characters of the device name.
    or 5th to 6th characters for BZXyy series

3rd line: Device Name - 6th to 7th characters of the device name.
    or Voltage rating for BZXyy series



 0.533
0.460 

 4.56
3.05 

T50 = 25.40 MIN (2X)
T26 = 14.00 MIN (2X)

 1.91
1.53 

NOTES: UNLESS OTHERWISE SPECIFIED

   A)  PACKAGE STANDARD REFERENCE:  
JEDEC DO-204, VARIATION AH.

   B)  HERMETICALLY SEALED GLASS PACKAGE.
   C)  PACKAGE WEIGHT IS 0.137 GRAM.
   D)  ALL DIMENSIONS ARE IN MILLIMETERS.
   E)  DRAWING FILE NAME: DO35AREV03
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ISO124 Precision Lowest-Cost Isolation Amplifier

1

1 Features
1• 100% Tested for High-Voltage Breakdown
• Rated 1500 Vrms
• High IMR: 140 dB at 60 Hz
• 0.010% Maximum Nonlinearity
• Bipolar Operation: VO = ±10 V
• DIP-16 and SO-28
• Ease of Use: Fixed Unity Gain Configuration
• ±4.5-V to ±18-V Supply Range

2 Applications
• Industrial Process Control:

– Transducer Isolator, Isolator for
Thermocouples, RTDs, Pressure Bridges, and
Flow Meters, 4-mA to 20-mA Loop Isolation

• Ground Loop Elimination
• Motor and SCR Control
• Power Monitoring
• PC-Based Data Acquisition
• Test Equipment

3 Description
The ISO124 is a precision isolation amplifier
incorporating a novel duty cycle modulation-
demodulation technique. The signal is transmitted
digitally across a 2-pF differential capacitive barrier.
With digital modulation, the barrier characteristics do
not affect signal integrity, thus resulting in excellent
reliability and good high-frequency transient immunity
across the barrier. Both barrier capacitors are
imbedded in the plastic body of the package.

The ISO124 is easy to use. No external components
are required for operation. The key specifications are
0.010% maximum nonlinearity, 50-kHz signal
bandwidth, and 200-µV/°C VOS drift. A power supply
range of ±4.5 V to ±18 V and quiescent currents of ±5
mA on VS1 and ±5.5 mA on VS2 make the ISO124
device ideal for a wide range of applications.

The ISO124 is available in SOIC-16 and SOIC-28
plastic surface-mount packages.

Device Information(1)

PART NUMBER PACKAGE BODY SIZE (NOM)

ISO124
SOIC (16) 17.90 mm × 7.50 mm
SOIC (28) 20.01 mm × 6.61 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

4 Simplified Schematic

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com/product/ISO124?dcmp=dsproject&hqs=pf
http://www.ti.com/product/ISO124?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/ISO124?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/ISO124?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/ISO124?dcmp=dsproject&hqs=support&#community
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6 Pin Configuration and Functions

DVA Package
16 Pins SOIC

Top View

NVF Package
28 Pins SOIC

Top View

Pin Functions
PIN

I/O DESCRIPTION
NAME SOIC SOIC

GND
8 14 – Low-side ground reference
16 28 – High-side ground reference

VIN 15 27 I High-side analog input
VOUT 7 13 O Low-side analog output
+VS1 1 1 – High-side positive analog supply
–VS1 2 2 – High-side negative analog supply
+VS2 9 15 – Low-side positive analog supply
–VS2 10 16 – Low-side negative analog supply

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124
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(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1)

MIN MAX UNIT
Supply voltage ±18 V
VIN 100 V
Continuous isolation voltage 1500 Vrms
Junction temperature 125 °C
Output short to common Continuous
Storage temperature, Tstg –40 125 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

7.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) ±1000

VCharged-device model (CDM), per JEDEC specification JESD22-
C101 (2)

±500

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
TA –25 85 °C
VS1 ±15 V
VS2 ±15 V
VIN ±10 V

(1) For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.

7.4 Thermal Information

THERMAL METRIC (1)
ISO124

UNITDVA (SOIC) NVF (SOIC)
16 PINS 28 PINS

RθJA Junction-to-ambient thermal resistance 79.8 51.0 °C/W
RθJC(top) Junction-to-case (top) thermal resistance 32.9 32.4 °C/W
RθJB Junction-to-board thermal resistance 42.2 29.5 °C/W
ψJT Junction-to-top characterization parameter 6.6 10.4 °C/W
ψJB Junction-to-board characterization parameter 40.9 29.0 °C/W

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124
http://www.ti.com/lit/pdf/spra953
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(1) Tested at 1.6 X rated, fail on 5 pC partial discharge.
(2) Nonlinearity is the peak deviation of the output voltage from the best-fit straight line. It is expressed as the ratio of deviation to FSR.
(3) Ripple frequency is at carrier frequency (500 kHz).

7.5 Electrical Characteristics
At TA = +25°C , VS1 = VS2 = ±15 V, and RL = 2 kΩ, unless otherwise noted.

PARAMETER TEST CONDITIONS
ISO124P, U

UNIT
MIN TYP MAX

ISOLATION
Rated Voltage, continuous ac 60 Hz 1500 Vac
100% Test (1) 1s, 5pc PD 2400 Vac
Isolation Mode Rejection 60 Hz 140 dB
Barrier Impedance 1014 || 2 Ω || pF
Leakage Current at 60 Hz VISO = 240 Vrms 0.18 0.5 µArms

GAIN
Nominal Gain

VO = ±10 V
1 V/V

Gain Error ±0.05 ±0.50 %FSR
Gain vs Temperature ±10 ppm/°C
Nonlinearity (2) ±0.005 ±0.010 %FSR

INPUT OFFSET VOLTAGE
Initial Offset ±20 ±50 mV
vs Temperature ±200 µV/°C
vs Supply ±2 mV/V
Noise 4 µV/√Hz

INPUT
Voltage Range ±10 ±12.5 V
Resistance 200 kΩ

OUTPUT
Voltage Range ±10 ±12.5 V
Current Drive ±5 ±15 mA
Capacitive Load Drive 0.1 µF
Ripple Voltage (3) 20 mVp-p

FREQUENCY RESPONSE
Small-Signal Bandwidth 50 kHz
Slew Rate 2 V/µs
Settling Time 0.10%

VO = ±10 V
50 µs

Settling Time 0.01% 350 µs
Overload Recovery Time 150 µs

POWER SUPPLIES
Rated Voltage ±15 V
Voltage Range ±4.5 ±18 V

VS1 Quiescent Current
±5.0 ±7.0

mA
VS2 ±5.5 ±7.0
TEMPERATURE RANGE

Specification –25 85 °C
Operating –25 85 °C
Storage –40 125 °C

RθJA Thermal Resistance
100 °C/W

RθJC 65 °C/W

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124
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7.6 Typical Characteristics
At TA = +25°C, and VS = ±15 V, unless otherwise noted.

f = 2 kHz

Figure 1. Sine Response

f = 20 kHz

Figure 2. Sine Response

Figure 3. Step Response Figure 4. Step Response

Figure 5. Isolation Voltage vs Frequency Figure 6. IMR vs Frequency

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124
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Typical Characteristics (continued)
At TA = +25°C, and VS = ±15 V, unless otherwise noted.

Figure 7. PSRR vs Frequency Figure 8. Isolation Leakage Current vs Frequency

NOTE: Shaded area shows aliasing frequencies that cannot
be removed by a low-pass filter at the output.

Figure 9. Signal Response to Inputs Greater than 250 kHz

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124


200kΩ

1pF

1pF

1pF

1pF

150pF

Osc

200µA

100µA

Sense

200µA

100µA

200kΩ150pF

S/H

G = 1

S/H

G = 6

Sense

A2

A1

+VS2
Gnd 2 –VS2+VS1

Gnd 1 –VS1

VIN

VOUT

Isolation Barrier

8

ISO124
SBOS074D –SEPTEMBER 1997–REVISED JULY 2016 www.ti.com

Product Folder Links: ISO124

Submit Documentation Feedback Copyright © 1997–2016, Texas Instruments Incorporated

8 Detailed Description

8.1 Overview
The ISO124 isolation amplifier uses an input and an output section galvanically isolated by matched 1-pF
isolating capacitors built into the plastic package. The input is duty-cycle modulated and transmitted digitally
across the barrier. The output section receives the modulated signal, converts it back to an analog voltage and
removes the ripple component inherent in the demodulation. Input and output sections are fabricated, then laser
trimmed for exceptional circuitry matching common to input and output sections. The sections are then mounted
on opposite ends of the package with the isolating capacitors mounted between the two sections. The ISO124
contains 250 transistors.

8.1.1 Module
An input amplifier (A1, as shown in Functional Block Diagram) integrates the difference between the input current
(VIN/200 kΩ) and a switched ±100-µA current source. This current source is implemented by a switchable 200-µA
source and a fixed 100-µA current sink. To understand the basic operation of the modulator, assume that VIN = 0
V. The integrator will ramp in one direction until the comparator threshold is exceeded. The comparator and
sense amp will force the current source to switch; the resultant signal is a triangular waveform with a 50% duty
cycle. The internal oscillator forces the current source to switch at 500 kHz. The resultant capacitor drive is a
complementary duty-cycle modulation square wave

8.1.2 Demodulator
The sense amplifier detects the signal transitions across the capacitive barrier and drives a switched current
source into integrator A2. The output stage balances the duty-cycle modulated current against the feedback
current through the 200-kΩ feedback resistor, resulting in an average value at the VOUT pin equal to VIN. The
sample-and-hold amplifiers in the output feedback loop serve to remove undesired ripple voltages inherent in the
demodulation process.

8.2 Functional Block Diagram
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8.3 Feature Description

8.3.1 Isolation Amplifier
The ISO124 is a precision analog isolation amplifier. The input signal is transmitted digitally across a high-voltage
differential capacitive barrier. With digital modulation, the barrier characteristics do affect signal integrity, resulting
in excellent reliability and high-frequency transient immunity.

8.4 Device Functional Modes
The ISO124 device does not have any additional functional modes.

http://www.ti.com/product/iso124?qgpn=iso124
http://www.ti.com
http://www.ti.com/product/iso124?qgpn=iso124
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOS074D&partnum=ISO124


10

ISO124
SBOS074D –SEPTEMBER 1997–REVISED JULY 2016 www.ti.com

Product Folder Links: ISO124

Submit Documentation Feedback Copyright © 1997–2016, Texas Instruments Incorporated

9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

9.1.1 Carrier Frequency Considerations
The ISO124 amplifier transmits the signal across the isolation barrier by a 500-kHz duty-cycle modulation
technique. For input signals having frequencies below 250 kHz, this system works like any linear amplifier. But
for frequencies above 250 kHz, the behavior is similar to that of a sampling amplifier. Figure 9 shows this
behavior graphically; at input frequencies above 250 kHz, the device generates an output signal component of
reduced magnitude at a frequency below 250 kHz. This is the aliasing effect of sampling at frequencies less than
two times the signal frequency (the Nyquist frequency). At the carrier frequency and its harmonics, both the
frequency and amplitude of the aliasing go to zero.

9.1.2 Isolation Mode Voltage Induced Errors
IMV can induce errors at the output as indicated by the plots of IMV vs Frequency. It should be noted that if the
IMV frequency exceeds 250 kHz, the output also will display spurious outputs (aliasing) in a manner similar to
that for VIN > 250 kHz and the amplifier response will be identical to that shown in Figure 9.This occurs because
IMV-induced errors behave like input-referred error signals. To predict the total error, divide the isolation voltage
by the IMR shown in Figure 11 and compute the amplifier response to this input-referred error signal from the
data shown in Figure 9. For example, if a 800-kHz 1000-Vrms IMR is present, then a total of [(–60 dB) + (–30
dB)] x (1000 V) = 32-mV error signal at 200 kHz plus a 1-V, 800-kHz error signal will be present at the output.

9.1.3 High IMV dV/dt Errors
As the IMV frequency increases and the dV/dt exceeds 1000 Vµs, the sense amp may start to false trigger, and
the output will display spurious errors. The common-mode current being sent across the barrier by the high slew
rate is the cause of the false triggering of the sense amplifier. Lowering the power-supply voltages below ±15 V
may decrease the dV/dt to 500 V/M s for typical performance.

9.1.4 High Voltage Testing
TI has adopted a partial discharge test criterion that conforms to the German VDE0884 Optocoupler Standards.
This method requires the measurement of minute current pulses (< 5 pC) while applying 2400-Vrms, 60-Hz high-
voltage stress across every ISO124 isolation barrier. No partial discharge may be initiated to pass this test. This
criterion confirms transient overvoltage (1.6 × 1500 Vrms) protection without damage to the ISO124. Lifetest
results verify the absence of failure under continuous rated voltage and maximum temperature.

This new test method represents the “state-of-the art” for nondestructive high-voltage reliability testing. It is
based on the effects of nonuniform fields that exist in heterogeneous dielectric material during barrier
degradation. In the case of void nonuniformities, electric field stress begins to ionize the void region before
bridging the entire high-voltage barrier. The transient conduction of charge during and after the ionization can be
detected externally as a burst of 0.01–0.1-µs current pulses that repeat on each ac voltage cycle. The minimum
ac barrier voltage that initiates partial discharge is defined as the “inception voltage.” Decreasing the barrier
voltage to a lower level is required before partial discharge ceases and is defined as the “extinction voltage.” The
package insulation processes have been characterized and developed to yield an inception voltage in excess of
2400 Vrms so that transient overvoltages below this level will not damage the ISO124. The extinction voltage is
above 1500 Vrms so that even overvoltage induced partial discharge will cease once the barrier voltage is
reduced to the 1500-Vrms (rated) level. Older high-voltage test methods relied on applying a large enough
overvoltage (above rating) to break down marginal parts, but not so high as to damage good ones. Our new
partial discharge testing gives us more confidence in barrier reliability than breakdown/no breakdown criteria.
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9.2 Typical Applications

9.2.1 Output Filters

For more information concerning output filters, see Simple Output Filter Elminiates ISO Amp Output Ripple and Keeps
Full Bandwidth and FilterPro™ MFB and Sallen-Key Low-Pass Filter Design Program User Guide.

Figure 10. ISO124 With Output Filter for Improved Ripple

9.2.1.1 Design Requirements
The ISO124 isolation amplifiers (ISO amps) have a small (10 to 20 mVp-p typical) residual demodulator ripple at
the output. A simple filter can be added to eliminate the output ripple without decreasing the 50kHz signal
bandwidth of the ISO amp.

9.2.1.2 Detailed Design Procedure
The ISO124 device is designed to have a 50-kHz single-pole (Butterworth) signal response. By cascading the
ISO amp with a simple 50-kHz, Q = 1, two-pole, low-pass filter, the overall signal response becomes three-pole
Butterworth. The result is a maximally flat 50-kHz magnitude response and the output ripple reduced below the
noise level. Figure 10 shows the complete circuit. The two-pole filter is a unity-gain Sallen-Key type consisting of
A1, R1, R2, C1, and C2. The values shown give Q = 1 and f–3dB bandwidth = 50 kHz. Because the op amp is
connected as a unity-gain follower, gain and gain accuracy of the ISO amp are unaffected. Using a precision op
amp such as the OPA602 also preserves the DC accuracy of the ISO amp.
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Typical Applications (continued)
9.2.1.3 Application Curves

Figure 11. Gain vs. Frequency Figure 12. Standard ISO124 (Approximately 20-mVp-p
Output Ripple)

Figure 13. Filtered ISO124 (No Visible Output Ripple) Figure 14. Step Response of Standard ISO124

Figure 15. Step Response of ISO124 With Added Twopole
Output Filter

Figure 16. Large-signal, 10-kHz Sine-wave Response of
ISO124 With and Without Output Filter
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Typical Applications (continued)
9.2.2 Battery Monitor
Figure 17 provides a means to monitor the cell voltage on a 600-V battery stack by using the battery as a power
source for the isolated voltage.

(Derives input power from the battery.)

Figure 17. Battery Monitor for a 600-V Battery Power System
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Typical Applications (continued)
9.2.3 Programmable Gain Amplifier
In applications where variable gain configurations are required, a programmable gain amplifier like the PGA102
can be used with the ISO124 device. Figure 18 uses an ISO150 device to provide gain pin selection options to
the PGA102 device.

Figure 18. Programmable-Gain Isolation Channel With Gains of 1, 10, and 100
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Typical Applications (continued)
9.2.4 Thermocouple Amplifier
For isolated temperature measurements, Figure 19 provides an application solution using the INA114 or INA128
devices, feeding the input stage of the ISO124 device. The table provides suggested resistor values based on
the type of thermistor used in the application.

Figure 19. Thermocouple Amplifier With Ground Loop Elimination,
Cold Junction Compensation, and Up-scale Burn-out
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Typical Applications (continued)
9.2.5 Isolated 4- to 20-mA Instrument Loop
For isolated temperature measurements in a 4- to 20-mA loop, Figure 20 provides a solution using the XTR101
and RCV420 devices. A high-performance PT100 resistance temperature detector (RTD) provides the user with
an isolated 0- to 5-V representation of the isolated temperature measurement.

Figure 20. Isolated 4- to 20-mA Instrument Loop (RTD Shown)

9.2.6 Single-Supply Operation of the ISO124 Isolation Amplifier
The circuit shown in Figure 21 uses a 5.1-V Zener diode to generate the negative supply for an ISO12x from a
single supply on the high-voltage side of the isolation amplifier. The input measuring range will be dependent on
the applied voltage as noted in the accompanying table.

NOTE: Because the amplifier is unity gain, the input range is also the output range. The output can go to –2 V because the
output section of the ISO amp operates from dual supplies.
For additional information see Single-Supply Operation of Isolation Amplifiers.

Figure 21. Single-Supply Operation of the ISO124 Isolation Amplifier Schematic
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Typical Applications (continued)
9.2.7 Input-Side Powered ISO Amplifier
The user side of the ISO124 device can be powered from the high voltage side using an isolated DC-DC
converter as shown in Figure 22.

Figure 22. Input-Side Powered ISO Amplifier Schematic
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Typical Applications (continued)
9.2.8 Powered ISO Amplifier With Three-Port Isolation
Figure 23 illustrates an application solution that provides isolated power to both the user and high-voltage sides
of the ISO124 amplifier.

Figure 23. Powered ISO Amplifier With Three-Port Isolation Schematic
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10 Power Supply Recommendations

10.1 Signal and Supply Connections
Each power-supply pin should be bypassed with 1-µF tantalum capacitors located as close to the amplifier as
possible. The internal frequency of the modulator/demodulator is set at 500 kHz by an internal oscillator.
Therefore, if it is desired to minimize any feedthrough noise (beat frequencies) from a DC-DC converter, use a π
filter on the supplies (see Figure 10). The ISO124 output has a 500-kHz ripple of 20 mV, which can be removed
with a simple 2-pole low-pass filter with a 100-kHz cutoff using a low-cost op amp (see Figure 10).

The input to the modulator is a current (set by the 200-kΩ integrator input resistor) that makes it possible to have
an input voltage greater than the input supplies, as long as the output supply is at least ±15 V. It is therefore
possible, when using an unregulated DC-DC converter, to minimize PSR related output errors with ±5-V voltage
regulators on the isolated side and still get the full ±10-V input and output swing.

Figure 24. Basic Signal and Power Connections
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11 Layout

11.1 Layout Guidelines
To maintain the isolation barrier of the device, the distance between the high-side ground (pin 16 or 28) and the
low-side ground (pin 8 or 14) should be kept at maximum; that is, the entire area underneath the device should
be kept free of any conducting materials.

11.2 Layout Example

Figure 25. ISO124 Layout Example
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12 Device and Documentation Support

12.1 Documentation Support

12.1.1 Related Documentation
• Single-Supply Operation of Isolation Amplifiers.
• Simple Output Filter Eliminates ISO Amp Output Ripple and Keeps Full Bandwidth.
• FilterPro™ User's Guide.

12.2 Trademarks
FilterPro is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.3 Electrostatic Discharge Caution
These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

12.4 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

ISO124P ACTIVE PDIP NVF 8 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -25 to 85 ISO124P

ISO124U ACTIVE SOIC DVA 8 20 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-3-260C-168 HR -25 to 85 ISO
124U

ISO124U/1K ACTIVE SOIC DVA 8 1000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-3-260C-168 HR -25 to 85 ISO
124U

ISO124U/1KE4 ACTIVE SOIC DVA 8 1000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-3-260C-168 HR -25 to 85 ISO
124U

ISO124UE4 ACTIVE SOIC DVA 8 20 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-3-260C-168 HR -25 to 85 ISO
124U

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD:  The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 

http://www.ti.com/product/ISO124?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ISO124?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ISO124?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ISO124?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ISO124?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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(6) Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 



TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

ISO124U/1K SOIC DVA 8 1000 330.0 24.4 1.11 2.1 0.56 2.0 8.0 Q1

PACKAGE MATERIALS INFORMATION

www.ti.com 9-Nov-2016

Pack Materials-Page 1



*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

ISO124U/1K SOIC DVA 8 1000 367.0 367.0 45.0

PACKAGE MATERIALS INFORMATION

www.ti.com 9-Nov-2016

Pack Materials-Page 2



MECHANICAL DATA

MPDS105 – AUGUST 2001

1POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

DVA (R-PDSO-G8/28) PLASTIC  SMALL-OUTLINE

4202103/B 08/01

Index
Area

1 14

1528

Seating
Plane

17,70
18,10

7,60
7,40 10,01

10,65

2,35
2,65

0,30
0,10

0,51
0,33

0,32
0,23

0,25
0,75

x 45°

1,27
0,40

0°–8°

C

F

G
1,27

0,25 M BAC S

0,10

0,25 MB

C

B

A

D

M

M

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C.  Body length dimension does not include mold
flash, protrusions, or gate burrs.  Mold flash, protrusions,
and gate burrs shall not exceed 0,15 mm per side.

D.  Body width dimension does not include inter-lead flash
or portrusions.  Inter-lead flash and protrusions
shall not exceed 0,25 mm per side.

E. The chamfer on the body is optional.  If it is not present,
a visual index feature must be located within the
cross-hatched area.

F. Lead dimension is the length of terminal for soldering
to a substrate.

G. Lead width, as measured 0,36 mm or greater
above the seating plane, shall not exceed a
maximum value of 0,61 mm.

H.  Lead-to-lead coplanarity shall be less than
0,10 mm from seating plane.

I. Falls within JEDEC MS-013-AE with the exception
of the number of leads.



MECHANICAL DATA

MPDI072 – AUGUST 2001

1POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

NVF (R-PDIP-T8/16) PLASTIC DUAL-IN-LINE

4202501/A 08/01

0.150 (3,81)
0.115 (2,92)

C

0.005 (0,13)
MIN  4 PL

1 8

916

0.775 (21,34)
0.735 (18,67)

0.240 (6,10)
0.280 (7,11)

0.070 (1,78)
0.045 (1,14)0.030 (0,76)

0.045 (1,14)

0.014 (0,36)
0.022 (0,56)

0.010 (0,25) M C

0.210 (5,33)

0.195 (4,95)
0.115 (2,92)

0.300 (7,63)

MAX
0.430 (10,92)

0.000 (0,00)
0.060 (1,52)

0.014 (0,36)
0.008 (0,20)

0.325 (8,26)
0.300 (7,62)

Index
Area

0.015 (0,38)
MIN

0.100 (2,54)

Seating PlaneBase Plane

MAX

F

F

D

D

D

E

1/2 Lead

A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

C. Falls within JEDEC MS-001-BB with the exception of lead
count.

D. Dimensions do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 0.010 (0,25).

E. Dimensions measured with the leads constrained to be
perpendicular to Datum C.

F. Dimensions are measured at the lead tips with the leads
unconstrained.

G. A visual index feature must be located within the
cross-hatched area.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated

http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity


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

Is Now Part of

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 
Semiconductor products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters 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 
technical 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 Semiconductor 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, 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 ON Semiconductor was negligent regarding 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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November 2014

BC546 / BC547 / BC548 / BC549 / BC550
NPN Epitaxial Silicon Transistor

Features
• Switching and Amplifier

• High-Voltage: BC546, VCEO = 65 V

• Low-Noise: BC549, BC550

• Complement to BC556, BC557, BC558, BC559, and BC560
 

Ordering Information

Part Number Marking Package Packing Method

BC546ABU BC546A TO-92 3L Bulk

BC546ATA BC546A TO-92 3L Ammo

BC546BTA BC546B TO-92 3L Ammo

BC546BTF BC546B TO-92 3L Tape and Reel

BC546CTA BC546C TO-92 3L Ammo

BC547ATA BC547A TO-92 3L Ammo

BC547B BC547B TO-92 3L Bulk

BC547BBU BC547B TO-92 3L Bulk

BC547BTA BC547B TO-92 3L Ammo

BC547BTF BC547B TO-92 3L Tape and Reel

BC547CBU BC547C TO-92 3L Bulk

BC547CTA BC547C TO-92 3L Ammo

BC547CTFR BC547C TO-92 3L Tape and Reel

BC548BU BC548 TO-92 3L Bulk

BC548BTA BC548B TO-92 3L Ammo

BC548CTA BC548C TO-92 3L Ammo

BC549BTA BC549B TO-92 3L Ammo

BC549BTF BC549B TO-92 3L Tape and Reel

BC549CTA BC549C TO-92 3L Ammo

BC550CBU BC550C TO-92 3L Bulk

BC550CTA BC550C TO-92 3L Ammo

1. Collector   2. Base   3. Emitter

TO-921
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Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TA = 25°C unless otherwise noted.

Electrical Characteristics
Values are at TA = 25°C unless otherwise noted.

hFE Classification

Symbol Parameter Value Unit

VCBO Collector-Base Voltage

BC546 80

VBC547 / BC550 50

BC548 / BC549 30

VCEO Collector-Emitter Voltage

BC546 65

VBC547 / BC550 45

BC548 / BC549 30

VEBO Emitter-Base Voltage
BC546 / BC547 6

V
BC548 / BC549 / BC550 5

IC Collector Current (DC) 100 mA

PC Collector Power Dissipation 500 mW

TJ Junction Temperature 150 °C

TSTG Storage Temperature Range -65 to +150 °C

Symbol Parameter Conditions Min. Typ. Max. Unit

ICBO Collector Cut-Off Current VCB = 30 V, IE = 0 15 nA

hFE DC Current Gain VCE = 5 V, IC = 2 mA 110 800

VCE(sat)
Collector-Emitter Saturation 
Voltage

IC = 10 mA, IB = 0.5 mA 90 250
mV

IC = 100 mA, IB = 5 mA 250 600

VBE(sat) Base-Emitter Saturation Voltage
IC = 10 mA, IB = 0.5 mA 700

mV
IC = 100 mA, IB = 5 mA 900

VBE(on) Base-Emitter On Voltage             
VCE = 5 V, IC = 2 mA 580 660 700

mV
VCE = 5 V, IC = 10 mA 720

fT Current Gain Bandwidth Product
VCE = 5 V, IC = 10 mA, 
f = 100 MHz

300 MHz

Cob Output Capacitance VCB = 10 V, IE = 0, f = 1 MHz 3.5 6.0 pF

Cib Input Capacitance VEB = 0.5 V, IC = 0, f = 1 MHz 9 pF

NF
Noise 
Figure

BC546 / BC547 / BC548 VCE = 5 V, IC = 200 μA,
f = 1 kHz, RG = 2 kΩ

2.0 10.0

dB
BC549 / BC550 1.2 4.0

BC549 VCE = 5 V, IC = 200 μA,
RG = 2 kΩ, f = 30 to 15000 MHz

1.4 4.0

BC550 1.4 3.0

Classification A B C

hFE 110 ~ 220 200 ~ 450 420 ~ 800
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Typical Performance Characteristics

Figure 1. Static Characteristic Figure 2. Transfer Characteristic

Figure 3. DC Current Gain Figure 4. Base-Emitter Saturation Voltage and
Collector-Emitter Saturation Voltage

Figure 5. Output Capacitance Figure 6. Current Gain Bandwidth Product
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Physical Dimensions

Figure 7. 3-Lead, TO-92, JEDEC TO-92 Compliant Straight Lead Configuration, Bulk Type
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Physical Dimensions (Continued)

Figure 8. 3-Lead, TO-92, Molded, 0.2 In Line Spacing Lead Form, Ammo, Tape and Reel Type
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TRADEMARKS 
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not 
intended to be an exhaustive list of all such trademarks. 
AccuPower
Awinda®

AX-CAP®*
BitSiC
Build it Now
CorePLUS
CorePOWER
CROSSVOLT
CTL
Current Transfer Logic
DEUXPEED®

Dual Cool™ 
EcoSPARK®

EfficientMax
ESBC

Fairchild®

Fairchild Semiconductor®

FACT Quiet Series
FACT®

FAST®

FastvCore
FETBench
FPS

F-PFS
FRFET®

Global Power ResourceSM

GreenBridge
Green FPS
Green FPS  e-Series
Gmax
GTO
IntelliMAX
ISOPLANAR
Making Small Speakers Sound Louder 

and Better™
MegaBuck
MICROCOUPLER
MicroFET
MicroPak
MicroPak2
MillerDrive
MotionMax
MotionGrid®

MTi®

MTx®

MVN®

mWSaver®

OptoHiT
OPTOLOGIC®

OPTOPLANAR®

®

PowerTrench®

PowerXS™ 
Programmable Active Droop
QFET®

QS
Quiet Series
RapidConfigure

Saving our world, 1mW/W/kW at a time™ 
SignalWise
SmartMax
SMART START
Solutions for Your Success
SPM®

STEALTH
SuperFET®

SuperSOT -3 
SuperSOT -6 
SuperSOT -8 
SupreMOS®

SyncFET
Sync-Lock™ 

®*

TinyBoost®
TinyBuck®

TinyCalc
TinyLogic®

TINYOPTO
TinyPower
TinyPWM
TinyWire
TranSiC
TriFault Detect
TRUECURRENT®*
μSerDes

UHC®

Ultra FRFET
UniFET
VCX
VisualMax
VoltagePlus
XS™ 
Xsens™

™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor. 

DISCLAIMER 
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE 
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR WEBSITE 
AT HTTP://WWW.FAIRCHILDSEMI.COM. FAIRCHILD 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. 
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD’S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY 
THEREIN, WHICH COVERS THESE PRODUCTS. 

LIFE SUPPORT POLICY 
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE 
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION. 
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.  

ANTI-COUNTERFEITING POLICY 
Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com, 
under Sales Support.  
Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their 
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed 
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the 
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild 
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors 
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical 
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. 
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global 
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS 
Definition of Terms 
Datasheet Identification Product Status Definition 

Advance Information Formative / In Design Datasheet contains the design specifications for product development. Specifications may change 
in any manner without notice. 

Preliminary First Production Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild 
Semiconductor reserves the right to make changes at any time without notice to improve design. 

No Identification Needed Full Production Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make 
changes at any time without notice to improve the design. 

Obsolete Not In Production Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.  
The datasheet is for reference information only. 
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1N4099 THRU 1N4135

SILICON ZENER DIODE

LOW NOISE

6.8 VOLT THRU 100 VOLT

250mW, 5% TOLERANCE

DESCRIPTION:

The CENTRAL SEMICONDUCTOR 1N4099 series
silicon Zener diode is designed for low leakage, low 
current, and low noise applications.

MAXIMUM RATINGS: (TA=25°C) SYMBOL  UNITS

Power Dissipation PD 250 mW

Operating and Storage Junction Temperature TJ, Tstg -65 to +200 °C

ELECTRICAL CHARACTERISTICS: (TA=25°C) VF=1.1V MAX @ IF=200mA (for all types)

TYPE

ZENER

VOLTAGE

VZ @ IZT

TEST

CURRENT

MAXIMUM 

ZENER

IMPEDANCE

MAXIMUM

REVERSE

CURRENT

MAXIMUM

ZENER

CURRENT

MAXIMUM

NOISE

DENSITY

MIN NOM MAX IZT ZZT @ IZT IR     @    VR IZM ND @ 250μA

V V V μA Ω μA V mA μV/  Hz

1N4099 6.460 6.8 7.140 250 200 10 5.2 35.0 40
1N4100 7.125 7.5 7.875 250 200 10 5.7 31.8 40
1N4101 7.790 8.2 8.610 250 200 1.0 6.3 29.0 40
1N4102 8.265 8.7 9.135 250 200 1.0 6.7 27.4 40
1N4103 8.645 9.1 9.555 250 200 1.0 7.0 26.2 40
1N4104 9.50 10 10.50 250 200 1.0 7.6 24.8 40
1N4105 10.45 11 11.55 250 200 0.05 8.5 21.6 40
1N4106 11.40 12 12.60 250 200 0.05 9.2 20.4 40
1N4107 12.35 13 13.65 250 200 0.05 9.9 19.0 40
1N4108 13.30 14 14.70 250 200 0.05 10.7 17.5 40
1N4109 14.25 15 15.75 250 100 0.05 11.4 16.3 40
1N4110 15.20 16 16.80 250 100 0.05 12.2 15.4 40
1N4111 16.15 17 17.85 250 100 0.05 13.0 14.5 40
1N4112 17.10 18 18.90 250 100 0.05 13.7 13.2 40
1N4113 18.05 19 19.95 250 150 0.05 14.5 12.5 40
1N4114 19.00 20 21.00 250 150 0.01 15.2 11.9 40
1N4115 20.90 22 23.10 250 150 0.01 16.8 10.8 40
1N4116 22.80 24 25.20 250 150 0.01 18.3 9.9 40
1N4117 23.75 25 26.25 250 150 0.01 19.0 9.5 40
1N4118 25.65 27 28.35 250 150 0.01 20.5 8.8 40
1N4119 26.60 28 29.40 250 200 0.01 21.3 8.5 40
1N4120 28.50 30 31.50 250 200 0.01 22.8 7.9 40
1N4121 31.35 33 34.65 250 200 0.01 25.1 7.2 40

MARKING: FULL PART NUMBER

DO-35 CASE

R1 (4-February 2014)
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1N4099 THRU 1N4135

SILICON ZENER DIODE

LOW NOISE

6.8 VOLT THRU 100 VOLT

250mW, 5% TOLERANCE

DO-35 CASE - MECHANICAL OUTLINE

MARKING: FULL PART NUMBER

ELECTRICAL CHARACTERISTICS - Continued: (TA=25°C) VF=1.1V MAX @ IF=200mA (for all types)

TYPE

ZENER

VOLTAGE

VZ @ IZT

TEST

CURRENT

MAXIMUM 

ZENER

IMPEDANCE

MAXIMUM

REVERSE

CURRENT

MAXIMUM

ZENER

CURRENT

MAXIMUM

NOISE

DENSITY

MIN NOM MAX IZT ZZT @ IZT IR     @    VR IZM ND @ 250μA

V V V μA Ω μA V mA μV/  Hz

1N4122 34.20 36 37.80 250 200 0.01 27.4 6.6 40
1N4123 37.05 39 40.95 250 200 0.01 29.7 6.1 40
1N4124 40.85 43 45.15 250 250 0.01 32.7 5.5 40
1N4125 44.65 47 49.35 250 250 0.01 35.8 5.1 40
1N4126 48.45 51 53.55 250 300 0.01 38.8 4.6 40
1N4127 53.20 56 58.80 250 300 0.01 42.6 4.2 40
1N4128 57.00 60 63.00 250 400 0.01 45.6 4.0 40
1N4129 58.90 62 65.10 250 500 0.01 47.1 3.8 40
1N4130 64.60 68 71.40 250 700 0.01 51.7 3.5 40
1N4131 71.25 75 78.75 250 700 0.01 57.0 3.1 40
1N4132 77.90 82 86.10 250 800 0.01 62.4 2.9 40
1N4133 82.65 87 91.35 250 1.0K 0.01 66.2 2.7 40
1N4134 86.45 91 95.55 250 1.2K 0.01 69.2 2.6 40
1N4135 95.00 100 105.0 250 1.5K 0.01 76.0 2.3 40

www.centra lsemi .com
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For the latest version of Central Semiconductor’s LIMITATIONS AND DAMAGES DISCLAIMER,
which is part of Central’s Standard Terms and Conditions of sale, visit: www.centralsemi.com/terms

OUTSTANDING SUPPORT AND SUPERIOR SERVICES

PRODUCT SUPPORT
Central’s operations team provides the highest level of support to insure product is delivered on-time.
• Supply management (Customer portals)       • Custom bar coding for shipments
• Inventory bonding         • Custom product packing
• Consolidated shipping options

CONTACT US

Corporate Headquarters & Customer Support Team

Central Semiconductor Corp.
145 Adams Avenue
Hauppauge, NY 11788 USA
Main Tel: (631) 435-1110
Main Fax: (631) 435-1824
Support Team Fax: (631) 435-3388
www.centralsemi.com

Worldwide Field Representatives:
www.centralsemi.com/wwreps

Worldwide Distributors:
www.centralsemi.com/wwdistributors

DESIGNER SUPPORT/SERVICES
Central’s applications engineering team is ready to discuss your design challenges. Just ask.
• Free quick ship samples (2nd day air)       • Special wafer diffusions
• Online technical data and parametric search      • PbSn plating options
• SPICE models          • Package details
• Custom electrical curves         • Application notes
• Environmental regulation compliance       • Application and design sample kits
• Customer specific screening        • Custom product and package development
• Up-screening capabilities

(000)www.centra lsemi .com



Mouser Electronics
  

Authorized Distributor
 
  

Click to View Pricing, Inventory, Delivery & Lifecycle Information:
 
 
 
 Central Semiconductor:   

  1N4122-TR  1N4128-TR  1N4132-TR  1N4115-TR  1N4120-TR  1N4123-TR  1N4107-TR  1N4127-TR  1N4105-TR 

1N4121-TR  1N4111-TR  1N4117-TR  1N4126-TR  1N4110-TR  1N4124-TR  1N4113  1N4118-TR  1N4135-TR 

1N4111  1N4119  1N4118  1N4115  1N4117  1N4114  1N4132  1N4112  1N4100-TR  1N4106  1N4126  1N4102 

1N4130  1N4128  1N4124  1N4108  1N4133  1N4131  1N4105  1N4125  1N4129  1N4101  1N4123  1N4134  1N4127

  1N4103  1N4107  1N4135  1N4121  1N4120  1N4103-TR  1N4119-TR  1N4129-TR  1N4125-TR  1N4108-TR 

1N4116-TR  1N4133-TR  1N4101-TR  1N4104-TR  1N4130-TR  1N4113-TR  1N4114-TR  1N4131-TR  1N4102-TR 

1N4134-TR  1N4112-TR  1N4106-TR  1N4099  1N4109  1N4100  1N4104  1N4110  1N4116  1N4122  1N4099 TR 
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Specification

3 Watts

• Single & Dual Output

• SIP Package

• 1000 VDC Isolation

• Optional 3000 VDC Isolation

• �40 °C to +85 °C Operation

• Semi�regulated

• 3 Year Warranty

IR Series

Input
Input Voltage Range • Nominal ±10%
Input Reflected • 20 mA pk-pk, 5 Hz to 20 MHz
Ripple Current
Input Reverse Voltage • None
Protection

Output
Output Voltage • See table
Minimum Load • None(1)

Line Regulation • 1.2%/1% ∆ Vin
Load Regulation • See table
Setpoint Accuracy • +2%, -4%
Ripple & Noise • 50 mV pk-pk max, 20 MHz bandwidth(2)

Temperature Coefficient• 0.02%/°C
Maximum Capacitive • See table
Load

General
Efficiency • See table
Isolation Voltage • 1000 VDC minimum, 3000 VDC option(3)

Isolation Resistance • 109Ω
Isolation Capacitance • 60 pF typical
Switching Frequency • Variable, 60 kHz -85 kHz
MTBF • >1.1 MHrs to MIL-HDBK-217F at 25 °C, GB

Environmental
Operating Temperature • -40 °C to +85 °C
Storage Temperature • -40 °C to +125 °C
Case Temperature • 100 °C max
Cooling • Convection-cooled

xppower.com

Input
Voltage

No Load
Input

Current

Output
Voltage

Output
Current

Max
Capacitive

Load
Efficiency Load

Reg.
Model

Number

5 VDC

80 mA 5.0 V 600 mA 220 µF 79% 8.0% IR0505SA

70 mA 9.0 V 333 mA 220 µF 84% 7.0% IR0509SA

70 mA 12.0 V 250 mA 100 µF 84% 6.0% IR0512SA

80 mA 15.0 V 200 mA 100 µF 84% 6.0% IR0515SA

80 mA ±5.0 V ±300 mA ±100 µF 82% 7.0% IR0505S

70 mA ±9.0 V ±167 mA ±100 µF 85% 6.0% IR0509S

70 mA ±12.0 V ±125 mA ±47 µF 85% 6.0% IR0512S

70 mA ±15.0 V ±100 mA ±47 µF 86% 5.0% IR0515S

12 VDC

25 mA 5.0 V 600 mA 220 µF 84% 6.0% IR1205SA

25 mA 9.0 V 333 mA 220 µF 87% 4.0% IR1209SA

25 mA 12.0 V 250 mA 100 µF 88% 4.0% IR1212SA

20 mA 15.0 V 200 mA 100 µF 90% 3.0% IR1215SA

25 mA ±5.0 V ±300 mA ±100 µF 85% 5.0% IR1205S

25 mA ±9.0 V ±167 mA ±100 µF 88% 4.0% IR1209S

25 mA ±12.0 V ±125 mA ±47 µF 89% 3.0% IR1212S

20 mA ±15.0 V ±100 mA ±47 µF 90% 3.0% IR1215S

Mechanical Details

0.12 (3.05)

0.10
(2.54)

0.37
(9.50)

0.28
(7.20)

0.05 (1.25)

0.02

(0.50)

0.60 (15.24)

0.76 (19.50)
0.28
(7.20)

0.39
(10.0)

0.02
(0.50)

0.02 (0.50)

1 2 4 5 6 7 0.01

(0.25)

1. Operation at no load will not damage unit but it may not meet
all specifications.

2. Output capacitor of 1 µF required to meet quoted ripple and noise.
3. For optional 3 kV isolation, add suffix ‘-H’ to the model number.
4. All dimensions in inches (mm).
5. Pin pitch tolerance: ±0.014 (±0.35)
6. Case tolerance: ±0.02 (±0.5)
7. Weight: 0.006 lbs (2.8 g)

Notes
Pin Connections

Pin Single Dual Single-H Dual-H
1 +Vin +Vin +Vin +Vin
2 -Vin -Vin -Vin -Vin
4 -Vout -Vout N.P N.P
5 N.P Common -Vout -Vout
6 +Vout +Vout N.P Common
7 N.P N.P +Vout +Vout

D
C

�
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Heatsink

Description:
Heatsink with a slotted hole for a single SOT-23/TO-126 package.  
With integral fixing tags.

Features:
•  Low cost stamped heatsink
•  Black anodize finish

Specifications:
Thermal Resistance	 : 13.6°C/W
External Height	 : 12.7mm
External Width	 : 25.4mm
External Length	 : 30mm
Heat Sink Material	 : Aluminium
Mounting Type	 : Vert. / Horiz. with slotted mounting hole

Important Notice : This data sheet and its contents (the “Information”) belong to the members of the Premier Farnell group of companies (the “Group”) or are licensed to it. No licence is granted 
for the use of it other than for information purposes in connection with the products to which it relates. No licence of any intellectual property rights is granted. The Information is subject to change 
without notice and replaces all data sheets previously supplied. The Information supplied is believed to be accurate but the Group assumes no responsibility for its accuracy or completeness, any 
error in or omission from it or for any use made of it. Users of this data sheet should check for themselves the Information and the suitability of the products for their purpose and not make any  
assumptions based on information included or omitted. Liability for loss or damage resulting from any reliance on the Information or use of it (including liability resulting from negligence or where the 
Group was aware of the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict the Group’s liability for death or personal injury resulting from its negligence. 
Multicomp is the registered trademark of the Group. © Premier Farnell plc 2012.

Dimensions : Millimetres

Part Number Table
Description Part Number

Heatsink SOT-23/126 17°C/W MC33260



IML02 Series DC-DC Converter

xxx Series

www.xppower.com1

Models & Ratings

Notes
Input currents measured at nominal input voltage.

• World Wide Medical Approvals

• Single and Dual Outputs

• SIP7 Package

• -40 °C to +85 °C Operation

• Full Load at 85 °C Ambient

• 4000 VAC Isolation, 1 x MOPP at 250 VAC

• 2 µA Patient Leakage Current

• MTBF 2.5 MHrs

• 3 Year Warranty
Dimensions:

IML02:
0.77 x 0.39 x 0.49” (19.5 x 9.8 x 12.5 mm)

2 Watts 

Input Voltage Output Voltage Output Current
Input current

Max. capacitive load Efficiency Model Number
No Load Full Load

4.5-5.5 V

3V3 600 mA 50 mA 533 mA 1000 µF 75% IML0205S3V3
5 V 400 mA 60 mA 533 mA 470 µF 78% IML0205S05
9 V 222 mA 60 mA 500 mA 470 µF 80% IML0205S09
12 V 167 mA 60 mA 482 mA 220 µF 83% IML0205S12
15 V 133 mA 60 mA 488 mA 220 µF 82% IML0205S15
±3V3 ±300 mA 50 mA 519 mA ±470 µF 77% IML0205D03
±5 V ±200 mA 60 mA 513 mA ±220 µF 78% IML0205D05
±9 V ±111 mA 60 mA 500 mA ±220 µF 80% IML0205D09
±12 V ±83 mA 60 mA 482 mA ±100 µF 83% IML0205D12
±15 V ±66 mA 60 mA 488 mA ±100 µF 82% IML0205D15

10.8-13.2 V

3V3 600 mA 25 mA 217 mA 1000 µF 76% IML0212S3V3
5 V 400 mA 30 mA 208 mA 470 µF 80% IML0212S05
9 V 222 mA 30 mA 208 mA 470 µF 80% IML0212S09
12 V 167 mA 30 mA 200 mA 220 µF 83% IML0212S12
15 V 133 mA 30 mA 203 mA 220 µF 82% IML0212S15
±3V3 ±300 mA 25 mA 214 mA ±470 µF 78% IML0212D03
±5 V ±200 mA 30 mA 208 mA ±220 µF 80% IML0212D05
±9 V ±111 mA 30 mA 208 mA ±220 µF 80% IML0212D09
±12 V ±83 mA 30 mA 200 mA ±100 µF 83% IML0212D12
±15 V ±66 mA 30 mA 203 mA ±100 µF 82% IML0212D15

13.5-16.5V

3V3 600 mA 25 mA 174 mA 1000 µF 76% IML0215S3V3
5 V 400 mA 30 mA 170 mA 470 µF 78% IML0215S05
9 V 222 mA 30 mA 167 mA 470 µF 80% IML0215S09
12 V 167 mA 30 mA 167 mA 220 µF 80% IML0215S12
15 V 133 mA 30 mA 167 mA 220 µF 80% IML0215S15
±3V3 ±300 mA 25 mA 170 mA ±470 µF 78% IML0215D03
±5 V ±200 mA 30 mA 170 mA ±220 µF 78% IML0215D05
±9 V ±111 mA 30 mA 167 mA ±220 µF 80% IML0215D09
±12 V ±83 mA 30 mA 167 mA ±100 µF 80% IML0215D12
±15 V ±66 mA 30 mA 167 mA ±100 µF 80% IML0215D15

21.6-26.4V

3V3 600 mA 20 mA 111 mA 1000 µF 75% IML0224S3V3
5 V 400 mA 20 mA 106 mA 470 µF 78% IML0224S05
9 V 222 mA 20 mA 104 mA 470 µF 80% IML0224S09
12 V 167 mA 20 mA 104 mA 220 µF 80% IML0224S12
15 V 133 mA 20 mA 104 mA 220 µF 80% IML0224S15
±3V3 ±300 mA 20 mA 107 mA ±470 µF 77% IML0224D03
±5 V ±200 mA 20 mA 106 mA ±220 µF 78% IML0224D05
±9 V ±111 mA 20 mA 104 mA ±220 µF 80% IML0224D09
±12 V ±83 mA 20 mA 104 mA ±100 µF 80% IML0224D12
±15 V ±66 mA 20 mA 104 mA ±100 µF 80% IML0224D15
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Input

Output
Characteristic Minimum Typical Maximum Units Notes & Conditions

Output Voltage 3.3 30 VDC See Models and Ratings table

Initial Set Accuracy ±5 % At full load
Minimum Load 10 % Minimum load required to meet specified regulation

Line Regulation ±1.2 %/1% Output changes by max of 1.2% for each 1% change in
input voltage

Load Regulation 10 % From 10% to full load, see application note

Cross Regulation ±4 % On dual output models, when one output is at 25% load 
and other is varied from 10% load to full load

Ripple & Noise 150 mV pk-pk 20 MHz bandwidth. Measured using 10 µF electrolytic in
parallel with 0.1µFceramic capacitor

Short Circuit Protection Continuous 

Maximum Capacitive Load See Models and Ratings table

Temperature Coefficient 0.03 %/ ˚C

Characteristic Minimum Typical Maximum Units Notes & Conditions

Input Voltage Range

4.5 5.5

VDC

5  V nominal

10.8 13.2 12 V nominal

13.5 16.5 15 V nominal

21.6 26.4 24 V nominal

Input Reflected Ripple Current 20 mA pk-pk Through 12 µH inductor and 47 µF capacitor

Input Surge

5.5

VDC for 100 ms

5 V models
13.2 12 V models

16.5 15 V nominal

26.4 24 V nominal

General
Characteristic Minimum Typical Maximum Units Notes & Conditions

Efficiency 80 %

Isolation: Input to Output
4000 VAC 1 x MOPP at 250 VAC working voltage, 2 x MOPP at 

125 VAC working voltage 

Patient Leakage Current 2 µA

Isolation Resistance 109 Ω
Isolation Capacitance 10 20 pF
Switching Frequency 50 100 kHz

Power Density 13.6 W/in3

Mean Time Between Failure 2.5 MHrs MIL-HDBK-217F, +25 °C GB

Weight 0.009 (4.2) lb (g)

Environmental
Characteristic Minimum Typical Maximum Units Notes & Conditions

Operating Temperature -40 +85 °C No derating

Storage Temperature -40 +125 °C

Case Temperature +100 °C

Humidity 2.5 95 %RH Non-condensing

Cooling Natural convection
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Mechanical Details 

EMC: Immunity
Phenomenon Standard Test Level Criteria Notes & Conditions

ESD Immunity EN61000-4-2 ±15 kV A Air Discharge

Radiated Immunity EN61000-4-3 10 Vrms A

EFT/Burst EN61000-4-4 2 kV A External components required, 
see application notes

Surge EN61000-4-5 2 kV A External components required, 
see applications note

Conducted Immunity EN61000-4-6 10 V rms A

Magnetic Fields EN61000-4-8 30 A/m A

0.39 (9.8)0.02
(0.5)

0.01
(0.25)

0.39
(9.8)

0.09
(2.4)

0.08
(2.13)

0.02
(0.5)

0.49
(12.5)

Printed 
Face

1 2 5 76

0.77 (19.5)

0.60 (15.24)

0.12
(3.0)

0.02
(0.5)

0.47
(12.0)

0.10
(2.54)

1. All dimensions are in inches (mm)
2. Weight: 0.009 lbs (4.2 g) approx.
3. Pin diameter: 0.02±0.002 (0.5±0.05)

4. Pin pitch tolerance: ±0.014 (±0.35)
5. Case tolerance: ±0.02 (±0.5)

Notes

Pin Connections

Pin Single Dual
1 +Vin +Vin
2 -Vin -Vin
5 -Vout -Vout
6 No Pin Common
7 +Vout +Vout

Safety Approvals
Safety Agency Safety Standard Notes & Conditions

UL ANSI/AMMI ES60601-1

CSA CSA C22.2 No. 60601-1

TUV EN60601-1

CB    IEC60601-1

EMC: Emissions
Phenomenon Standard Test Level Notes & Conditions

Conducted EN55011 Class B See Application Note

Radiated EN55011 Class B



IML02 Series

www.xppower.com

DC-DC Converter

21 July 16

Input components (C1, C2, D1) are used to help meet EFT and surge test requirements for the module.

Application Note

C1 C2 D1

IML0205XXXX 1000 µF/35 V 330 µF/50 V SMDJ9.0A

IML0212XXXX 1000 µF/35 V 330 µF/50 V SMDJ13A

IML0215XXXX 1000 µF/35 V 330 µF/50 V SMDJ18A

IML0224XXXX 1000 µF/35 V 330 µF/50 V SMDJ28A

High limit

Typical Load Line

Low Limit

 

 
 

 

IML02

Regulation 

EFT and Surge Filter 

Input filter components (C1,C2 and L) are used to help meet conducted emissions requirements for the module. These components should be
mounted as close as possible to the module, and all leads should be minimised to decrease radiated noise.

C1 C2 L

IML0205XXXX 1206, 4.7 µF/ 50 V 6.8 µH

IML0212XXXX 1206, 4.7 µF/ 50 V 1206, 4.7 µF/ 50 V 6.8 µH

IML0215XXXX 1206, 4.7 µF/ 50 V 1206, 4.7 µF/ 50 V 6.8 µH

IML0224XXXX 1206, 4.7 µF/ 50 V 1206, 4.7 µF/ 50 V 6.8 µH

 

 
 

 

IML02

EMI Filter 
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OEG
General Purpose Relays
PCB Relays

n	1pole 3A/5A, 1 form A (NO) contact
n	Sensitive coil 200mW
n	Ambient temperature 85°C
n	RoHS compliant (Directive 2002/95/EC)
n	WG version : Product in accordance to IEC60335-1

Typical applications 
Home appliances

		

Approvals		
VDE 40009151, UL E58304, CSA LR48471-211, CQC 03001008593
Technical data of approved types on request		

Contact Data		
Contact arrangement		  1 form A (NO)
Rated voltage		  250VAC 
Max. switching voltage		  30VDC, 250VAC
Rated current		  3A/5A
Switching power		  1,250VA, 150W
Contact material		  AgNi 
Min. recommended contact load		  100mA, 5VDC 
Initial contact resistance		  100mΩ at 1A, 6VDC
Frequency of operation, with/without load	 1800/18000h-1

Operate/release time max.		  10/4ms
Electrical endurance 
	 3A version: 250VAC, resistive, 		  100x103 ops. 
	 5A version: 250VAC, resistive, 		  100x103 ops.

Contact ratings
Type  	 Contact 	 Load  	 Cycles
IEC 61810		
PCJ	 form A (NO)	 5A,250VAC, cosφ=1,       85°C	 100x103 

PCJ	 form A (NO)	 2A,250VAC, cosφ=0.6     85°C	 100x103 
PCJ	 form A (NO)	 3A,250VAC, cosφ=1,     105°C	 100x103

UL 508				  
PCJ	 form A (NO)	 5A,250VAC, general use, 85°C	 6x103 
PCJ	 form A (NO)	 3A,250VAC, cosφ=1,       85°C	 100x103 
PCJ	 form A (NO)	 3A,250VAC, cosφ=1,     105°C	 100x103

 
Mechanical endurance		  >10x106 operations

Coil Data		
Coil voltage range		  3 to 24VDC
Coil insulation system according UL	  
	 Standard Version: 		  class 105 (A) 
	 WG version: 		  class 155 (F)

Coil versions, DC coil
	Coil	 Rated	 Operate	 Release	 Coil	 Rated coil 
code	 voltage	 voltage	 voltage	 resistance	 power 
		  VDC	 VDC	 VDC	 Ω±10%	 mW
	03	 3	 2.25 	   0.15	 45	 200 
	05	 4	 3.75 	  0.25	 125	 200 
	06	 6	 4.50	          0.3	 180	 200 
	09	 9	 6.75	  0.45	 405	 200 
	12	 12	 9.00	 0.6	 720	 200 
	18	 18	  13.50	 0.9	 1620	 200 
	24	 24	 18.00	 1.2	 2880	 200
All figures are given for coil without pre-energization, at ambient temperature +23°C. 

Insulation Data		
Initial dielectric strength 
	 between open contacts		  750Vrms 
	 between contact and coil		  4000Vrms
Initial surge withstand voltage 
 	 between contact and coil		  10000Vrms
Initial insulation resistance		  1000MΩ
Clearance/creepage 
 	 between contact and coil		  ≥ 7.5/8mm

Miniature PCB Relay PCJ 

F0276-C

CUV
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General Purpose Relays
PCB Relays

Miniature PCB Relay PCJ (Continued)

Other Data		
Material compliance: EU RoHS/ELV, China RoHS, REACH, Halogen content 
		  refer to the Product Compliance Support Center at 
		  www.te.com/customersupport/rohssupportcenter
Ambient temperature		  -40 to 85°C (105°C) 
Category of environmental protection 
	 IEC 61810		  RTII - flux proof,  
			   RTIII - wash tight 
Vibration resistance (functional)		 10 to 50Hz, 1.5mm double amplitude 
Shock resistance (functional)	  
	 IEC 60068-2-27  (half sine)		  98m/s2, 11ms
Terminal type		  PCB-THT 
Weight		  4g
Resistance to soldering heat  THT 
	 IEC 60068-2-20		  260°C/5s
Packaging/unit		  box/1000 pcs.

Dimensions

S=511-AA

S0511-AB

S0512-C

PCB layout / terminal assignment
Bottom view on solder pins

Product code structure	 Typical product code	 PCJ	 1	 12	 D	 3	 M		  301

Type
	 PCJ	 Miniature PCB Relay PCJ
Version
	 1	 Single contact
Coil
	 	Coil code: please refer to coil versions table
Coil power
	 D	 Standard 200mW
Contact material
	 3	 AgNi
Contact arrangement
	 M	 1 form A (NO) contact
Sealing
	 Blank	 Flux proof	 H	 Wash tight*
Suffix
	 301	 Standard version
	 WG	 Product in accordance with IEC 60335-1 (domestic appliances)*
*) Wash tight WG version on request
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PCB Relays

Miniature PCB Relay PCJ (Continued)

	 Product code	 Version	 Contact	 Cont. material	 Coil version	 Coil	 Sealing	 Part number
	 PCJ-103D3M,301	 3A	 1 form A (NO)	 AgNi	 200mW	 3VDC	 Flux proof	 1721081-1
	 PCJ-105D3M,301					     5VDC		  1721081-2
	 PCJ-106D3M,301					     6VDC		  1721081-3
	 PCJ-109D3M,301					     9VDC		  1721081-4
	 PCJ-112D3M,301					     12VDC		  1721081-5
	 PCJ-124D3M,301					     24VDC		  1721081-7
	 PCJ-103D3MH,301					     3VDC	 Wash tight	 1721081-8
	 PCJ-105D3MH,301					     5VDC		  1721081-9
	 PCJ-106D3MH,301					     6VDC		  1-1721081-0
	 PCJ-109D3MH,301					     9VDC		  1-1721081-1
	 PCJ-112D3MH,301					     12VDC		  1-1721081-2
	 PCJ-124D3MH,301					     24VDC		  1-1721081-4
	 PCJ-103D3M-WG	 5A				    3VDC	 Flux proof	 1721547-1
	 PCJ-105D3M-WG					     5VDC		  1721547-2
	 PCJ-106D3M-WG					     6VDC		  1721547-3
	 PCJ-109D3M-WG					     9VDC		  1721547-4
	 PCJ-112D3M-WG					     12VDC		  1721547-5
	 PCJ-124D3M-WG					     24VDC		  1721547-7
	 PCJ-103D3MH-WG					     3VDC	 Wash tight	 1721547-8
	 PCJ-105D3MH-WG					     5VDC		  1721547-9
	 PCJ-106D3MH-WG					     6VDC		  1-1721547-0
	 PCJ-109D3MH-WG					     9VDC		  1-1721547-1
	 PCJ-112D3MH-WG					     12VDC		  1-1721547-2
	 PCJ-124D3MH-WG					     24VDC		  1-1721547-4
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SR302 THRU SR310
3.0 AMPS. Schottky Barrier Rectifiers

Voltage Range
20 to 100 Volts

Current
3.0 Amperes

Features

� Low forward voltage drop
� High current capability
� High reliability
� High surge current capability

Mechanical Data

� Cases: DO-201AD molded plastic
� Epoxy: UL 94V-O rate flame retardant
� Lead: Axial leads, solderable per MIL-

STD-202, Method 208 guaranteed
� Polarity: Color band denotes cathode end
� High temperature soldering guaranteed:
     250OC/10 seconds/.375”,(9.5mm) lead
    lengths at 5 lbs., (2.3kg) tension
� Weight: 1.1 grams

DO-201AD

Dimensions in inches and (millimeters)

Maximum Ratings and Electrical Characteristics
Rating at 25℃ambient temperature unless otherwise specified.
Single phase, half wave, 60 Hz, resistive or inductive load.
For capacitive load, derate current by 20%
 Type Number SR302 SR303 SR304 SR305 SR306 SR309 SR310 Units
Maximum Recurrent Peak Reverse Voltage 20 30 40 50 60 90 100 V
Maximum RMS Voltage 14 21 28 35 42 63 70 V
Maximum DC Blocking Voltage 20 30 40 50 60 90 100 V
Maximum Average Forward Rectified Current
See Fig. 1 3.0 A
Peak Forward Surge Current, 8.3 ms Single Half Sine-
wave Superimposed on Rated Load (JEDEC method ) 80 150 A
Maximum Instantaneous Forward Voltage @3.0A 0.55 0.70 0.79 V
Maximum D.C. Reverse Current   @ TA=25℃
at Rated DC Blocking Voltage     @ TA=100℃

0.5
30

0.6
20

mA
mA

Typical Thermal Resistance (Note 1) RθJA 40 ℃℃℃℃/W
Typical Junction Capacitance (Note 2) 300 250 72 pF
Operating Junction Temperature Range TJ -65 to +125 -65 to +150 ℃℃℃℃

Storage Temperature Range TSTG -65 to +150 ℃℃℃℃

Notes: 1. Thermal Resistance from Junction to Ambient Vertical P.C. Board Mounting, 0.375”(9.5mm)
         Lead Length
       2. Measured at 1 MHz and Applied Reverse Voltage of 4.0V D.C.
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RATINGS AND CHARACTERISTIC CURVES (SR302 THUR SR310)

FIG.5- MAXIMUM NON-REPETITIVE FORWARD
SURGE CURRENT
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FIG.2- TYPICAL FORWARD CHARACTERISTICS
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TL08xx JFET-Input Operational Amplifiers
1 Features 3 Description

The TL08xx JFET-input operational amplifier family is
1• Low Power Consumption: 1.4 mA/ch Typical

designed to offer a wider selection than any• Wide Common-Mode and Differential Voltage previously developed operational amplifier family.
Ranges Each of these JFET-input operational amplifiers

• Low Input Bias Current: 30 pA Typical incorporates well-matched, high-voltage JFET and
bipolar transistors in a monolithic integrated circuit.• Low Input Offset Current: 5 pA Typical
The devices feature high slew rates, low input bias• Output Short-Circuit Protection and offset currents, and low offset-voltage

• Low Total Harmonic Distortion: 0.003% Typical temperature coefficient.
• High Input Impedance: JFET Input Stage

Device Information(1)
• Latch-Up-Free Operation

PART NUMBER PACKAGE BODY SIZE (NOM)• High Slew Rate: 13 V/μs Typical
TL084xD SOIC (14) 8.65 mm × 3.91 mm• Common-Mode Input Voltage Range
TL08xxFK LCCC (20) 8.89 mm × 8.89 mmIncludes VCC+
TL084xJ CDIP (14) 19.56 mm × 6.92 mm
TL084xN PDIP (14) 19.3 mm × 6.35 mm2 Applications
TL084xNS SO (14) 10.3 mm × 5.3 mm• Tablets
TL084xPW TSSOP (14) 5.0 mm × 4.4 mm

• White goods
(1) For all available packages, see the orderable addendum at• Personal electronics the end of the data sheet.

• Computers

Schematic Symbol

1

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.

http://www.ti.com/product/tl081?qgpn=tl081
http://www.ti.com/product/tl081a?qgpn=tl081a
http://www.ti.com/product/tl081b?qgpn=tl081b
http://www.ti.com/product/tl082?qgpn=tl082
http://www.ti.com/product/tl082a?qgpn=tl082a
http://www.ti.com/product/tl082b?qgpn=tl082b
http://www.ti.com/product/tl084?qgpn=tl084
http://www.ti.com/product/tl084a?qgpn=tl084a
http://www.ti.com/product/tl084b?qgpn=tl084b
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5 Pin Configuration and Functions

TL082 FK Package
TL081 and TL081x D, P, and PS Package20-Pin LCCC

8-Pin SOIC, PDIP, and SOTop View
Top View

TL082 and TL082x D, JG, P, PS and PW Package
8-Pin SOIC, CDIP, PDIP, SO, and TSSOP

Top View

TL084 FK Package
20-Pin LCCC

Top View

TL084 and TL084x D, J, N, NS and PW Package
14-Pin SOIC, CDIP, PDIP, SO, and TSSOP

Top View

Pin Functions
PIN

TL081 TL082 TL084
SOIC, I/O DESCRIPTIONSOIC,NAME SOIC, PDIP, CDIP,CDIP, PDIP, LCCC LCCCSO PDIP, SO,SO, TSSOP TSSOP

1IN– — 2 5 2 3 I Negative input
1IN+ — 3 7 3 4 I Positive input
1OUT — 1 2 1 2 O Output
2IN– — 6 15 6 9 I Negative input
2IN+ — 5 12 5 8 I Positive input
2OUT — 7 17 7 10 O Output
3IN– — — — 9 13 I Negative input
3IN+ — — — 10 14 I Positive input
3OUT — — — 8 12 O Output
4IN– — — — 13 19 I Negative input
4IN+ — — — 12 18 I Positive input
4OUT — — — 14 20 O Output
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Pin Functions (continued)
PIN

TL081 TL082 TL084
SOIC, I/O DESCRIPTIONSOIC,NAME SOIC, PDIP, CDIP,CDIP, PDIP, LCCC LCCCSO PDIP, SO,SO, TSSOP TSSOP

IN– 2 — — — — I Negative input
IN+ 3 — — — — I Positive input

1
1

3
4

5
6
8

7
NC 8 — 9 — — Do not connect

11
11

13
14

15
16
18 17

OFFSET 1 — — — — — Input offset adjustmentN1
OFFSET 5 — — — — — Input offset adjustmentN2
OUT 6 — — — — O Output
VCC– 4 4 10 11 16 — Power supply
VCC+ 7 8 20 4 6 — Power supply
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1)

MIN MAX UNIT

VCC+ 18
Supply voltage (2) V

VCC– –18

VID Differential input voltage (3) ±30 V

VI Input voltage (2) (4) ±15 V

Duration of output short circuit (5) Unlimited

Continuous total power dissipation See Dissipation Rating Table

TL08_C
TL08_AC 0 70
TL08_BC

TA Operating free-air temperature °CTL08_I –40 85

TL084Q –40 125

TL08_M –55 125

Operating virtual junction temperature 150 °C

TC Case temperature for 60 seconds FK package TL08_M 260 °C

Lead temperature 1,6 mm (1/16 J or JG package TL08_M 300 °Cinch) from case for 10 seconds

Tstg Storage temperature –65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to the midpoint between VCC+ and VCC−.
(3) Differential voltages are at IN+, with respect to IN−.
(4) The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 V, whichever is less.
(5) The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the

dissipation rating is not exceeded.

6.2 ESD Ratings
VALUE UNIT

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) 1000
V(ESD) Electrostatic discharge VCharged-device model (CDM), per JEDEC specification JESD22- 1500C101 (2)

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
VCC+ Supply voltage 5 15 V
VCC– Supply voltage –5 –15 V
VCM Common-mode voltage VCC– + 4 VCC+ – 4 V

TL08xM –55 125
TL08xQ –40 125

TA Ambient temperature °C
TL08xI –40 85
TL08xC 0 70
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6.4 Thermal Information
TL08xx

D (SOIC) N (PDIP) NS (SO) P (PDIP) PS (SO) PW (TSSOP)
THERMAL METRIC (1) UNIT8 PINS 14 14 PINS 14 PINS {PIN {PIN 8 PINS 14

PINS COUNT} COUNT} PINS
PINS PINS

Junction-to-ambientRθJA 97 86 76 80 85 95 149 113 °C/Wthermal resistance (2) (3)

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

(2) Maximum power dissipation is a function of TJ(max), RθJA, and TA. The maximum allowable power dissipation at any allowable ambient
temperature is PD = (TJ(max) – TA) / RθJA. Operating at the absolute maximum TJ of 150°C can affect reliability.

(3) The package thermal impedance is calculated in accordance with JESD 51-7.

6.5 Electrical Characteristics for TL08xC, TL08xxC, and TL08xI
VCC± = ±15 V (unless otherwise noted)

TL081C, TL082C, TL081AC, TL082AC, TL081BC, TL082BC, TL081I, TL082I,
TEST TL084C TL084AC TL084BC TL084IPARAMETER TA

(1) UNITCONDITIONS
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX

25°C 3 15 3 6 2 3 3 6
Input offset VO = 0,VIO mVFullvoltage RS = 50 Ω 20 7.5 5 9range

Temperature
coefficient of VO = 0, FullαVIO input 18 18 18 18 μV/°CRS = 50 Ω rangeoffset
voltage

25°C 5 200 5 100 5 100 5 100 pA
Input offsetIIO VO = 0 Fullcurrent (2)

2 2 2 10 nArange

25°C 30 400 30 200 30 200 30 200 pA
Input biasIIB VO = 0 Fullcurrent (2)

10 7 7 20 nArange

Common- –12 –12 –12 –12modeVICR 25°C ±11 to ±11 to ±11 to ±11 to Vinput voltage 15 15 15 15range

Maximum RL = 10 kΩ 25°C ±12 ±13.5 ±12 ±13.5 ±12 ±13.5 ±12 ±13.5
peak RL ≥ 10 kΩ ±12 ±12 ±12 ±12VOM output VFull
voltage rangeRL ≥ 2 kΩ ±10 ±12 ±10 ±12 ±10 ±12 ±10 ±12swing

Large-signal 25°C 25 200 50 200 50 200 50 200
differential VO = ±10 V,AVD V/mVFullvoltage RL ≥ 2 kΩ 15 15 25 25rangeamplification

Unity-gainB1 25°C 3 3 3 3 MHzbandwidth

Inputri 25°C Ω1012 1012 1012 1012
resistance

Common- VIC = VICRmin,modeCMRR VO = 0, 25°C 70 86 75 86 75 86 75 86 dBrejection RS = 50 Ωratio

Supply- VCC = ±15 V tovoltage ±9 V,kSVR rejection 25°C 70 86 80 86 80 86 80 86 dBVO = 0,ratio RS = 50 Ω(ΔVCC±/ΔVIO)

(1) All characteristics are measured under open-loop conditions with zero common-mode voltage, unless otherwise specified. Full range for
TA is 0°C to 70°C for TL08_C, TL08_AC, TL08_BC and –40°C to 85°C for TL08_I.

(2) Input bias currents of an FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive, as
shown in Figure 13. Pulse techniques must be used that maintain the junction temperature as close to the ambient temperature as
possible.
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Electrical Characteristics for TL08xC, TL08xxC, and TL08xI (continued)
VCC± = ±15 V (unless otherwise noted)

TL081C, TL082C, TL081AC, TL082AC, TL081BC, TL082BC, TL081I, TL082I,
TEST TL084C TL084AC TL084BC TL084IPARAMETER TA

(1) UNITCONDITIONS
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX

Supply
current VO = 0,ICC 25°C 1.4 2.8 1.4 2.8 1.4 2.8 1.4 2.8 mA(each No load
amplifier)

CrosstalkVO1/VO2 AVD = 100 25°C 120 120 120 120 dBattenuation

6.6 Electrical Characteristics for TL08xM and TL084x
VCC± = ±15 V (unless otherwise noted)

TL081M, TL082M TL084Q, TL084M
PARAMETER TEST CONDITIONS (1) TA UNIT

MIN TYP MAX MIN TYP MAX

25°C 3 6 3 9
VIO Input offset voltage VO = 0, RS = 50 Ω mV

Full range 9 15

Temperature
αVIO coefficient of input VO = 0, RS = 50 Ω Full range 18 18 μV/°C

offset voltage

25°C 5 100 5 100 pA
IIO Input offset current (2) VO = 0

125°C 20 20 nA

25°C 30 200 30 200 pA
IIB Input bias current (2) VO = 0

125°C 50 50 nA

–12 –12Common-modeVICR 25°C ±11 to ±11 to Vinput voltage range 15 15

RL = 10 kΩ 25°C ±12 ±13.5 ±12 ±13.5
Maximum peakVOM RL ≥ 10 kΩ ±12 ±12 Voutput voltage swing Full range

RL ≥ 2 kΩ ±10 ±12 ±10 ±12

25°C 25 200 25 200Large-signal differentialAVD VO = ±10 V, RL ≥ 2 kΩ V/mVvoltage amplification Full range 15 15

B1 Unity-gain bandwidth 25°C 3 3 MHz

ri Input resistance 25°C Ω1012 1012

Common-mode VIC = VICRmin,CMRR 25°C 80 86 80 86 dBrejection ratio VO = 0, RS = 50 Ω

Supply-voltage VCC = ±15 V to ±9 V,kSVR rejection ratio 25°C 80 86 80 86 dBVO = 0, RS = 50 Ω(ΔVCC±/ΔVIO)

Supply currentICC VO = 0, No load 25°C 1.4 2.8 1.4 2.8 mA(each amplifier)

VO1/VO2 Crosstalk attenuation AVD = 100 25°C 120 120 dB

(1) All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified.
(2) Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive, as shown

in Figure 13. Pulse techniques must be used that maintain the junction temperatures as close to the ambient temperature as possible.

6.7 Operating Characteristics
VCC± = ±15 V, TA= 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VI = 10 V, RL = 2 kΩ, CL = 100 pF, 8 (1) 13See Figure 19

SR Slew rate at unity gain V/μsVI = 10 V, RL = 2 kΩ, CL = 100 pF,
TA = − 55°C to 125°C, 5 (1)

See Figure 19

(1) On products compliant to MIL-PRF-38535, this parameter is not production tested.
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Operating Characteristics (continued)
VCC± = ±15 V, TA= 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tr Rise-time 0.05 μsVI = 20 V, RL = 2 kΩ, CL = 100 pF,

See Figure 19overshoot factor 20%
f = 1 kHz 18 nV/√HzEquivalent input noiseVn RS = 20 Ωvoltage f = 10 Hz to 10 kHz 4 μV

Equivalent input noiseIn RS = 20 Ω, f = 1 kHz 0.01 pA/√Hzcurrent
VIrms = 6 V, AVD = 1, RS ≤ 1 kΩ, RL ≥ 2 kΩ,THD Total harmonic distortion 0.003%f = 1 kHz,

6.8 Dissipation Rating Table
TA ≤ 25°C DERATING DERATE TA = 70°C TA = 85°C TA = 125°CPACKAGE POWER RATING FACTOR ABOVE TA POWER RATING POWER RATING POWER RATING

D (14 pin) 680 mW 7.6 mW/°C 60°C 604 m/W 490 mW 186 mW
FK 680 mW 11.0 mW/°C 88°C 680 m/W 680 mW 273 mW
J 680 mW 11.0 mW/°C 88°C 680 m/W 680 mW 273 mW

JG 680 mW 8.4 mW/°C 69°C 672 m/W 546 mW 210 mW
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6.9 Typical Characteristics
Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various
devices. The Figure numbers referenced in the following graphs are located in Parameter Measurement Information.

Table 1. Table of Graphs
Figure

versus Frequency Figure 1, Figure 2, Figure 3
versus Free-air temperature Figure 4VOM Maximum peak output voltage versus Load resistance Figure 5
versus Supply voltage Figure 6

Large-signal differential voltage versus Free-air temperature Figure 7
amplification versus Load resistance Figure 8

AVD versus Frequency with feed-forwardDifferential voltage amplification Figure 9compensation
PD Total power dissipation versus Free-air temperature Figure 10

versus Free-air temperature Figure 11ICC Supply current versus Supply voltage Figure 12
IIB Input bias current versus Free-air temperature Figure 13

Large-signal pulse response versus Time Figure 14
VO Output voltage versus Elapsed time Figure 15
CMRR Common-mode rejection ratio versus Free-air temperature Figure 16
Vn Equivalent input noise voltage versus Frequency Figure 17
THD Total harmonic distortion versus Frequency Figure 18

Figure 1. Maximum Peak Output Voltage Figure 2. Maximum Peak Output Voltage
vs vs

Frequency Frequency
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Figure 4. Maximum Peak Output VoltageFigure 3. Maximum Peak Output Voltage
vsvs

Free-Air TemperatureFrequency

Figure 6. Maximum Peak Output VoltageFigure 5. Maximum Peak Output Voltage
vsvs

Supply VoltageLoad Resistance

Figure 8. Large-Signal Differential Voltage Amplification andFigure 7. Large-Signal Differential Voltage Amplification
Phase Shiftvs

vsFree-Air Temperature
Frequency
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Figure 10. Total Power DissipationFigure 9. Differential Voltage Amplification
vsvs

Free-Air TemperatureFrequency with Feed-Forward Compensation

Figure 11. Supply Current per Amplifier Figure 12. Supply Current per Amplifier
vs vs

Free-Air Temperature Supply Voltage

Figure 14. Voltage-Follower Large-Signal Pulse Response
Figure 13. Input Bias Current

vs
Free-Air Temperature
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Figure 15. Output Voltage Figure 16. Common-Mode Rejection Ratio
vs vs

Elapsed Time Free-Air Temperature

Figure 17. Equivalent Input Noise Voltage Figure 18. Total Harmonic Distortion
vs vs

Frequency Frequency
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7 Parameter Measurement Information

Figure 19. Test Figure 1 Figure 20. Test Figure 2

Figure 21. Test Figure 3 Figure 22. Test Figure 4
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8 Detailed Description

8.1 Overview
The TL08xx JFET-input operational amplifier family is designed to offer a wider selection than any previously
developed operational amplifier family. Each of these JFET-input operational amplifiers incorporates well-
matched, high-voltage JFET and bipolar transistors in a monolithic integrated circuit. The devices feature high
slew rates, low input bias and offset currents, and low offset-voltage temperature coefficient. Offset adjustment
and external compensation options are available within the TL08xx family.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized for
operation from −40°C to 85°C. The Q-suffix devices are characterized for operation from –40°C to +125°C. The
M-suffix devices are characterized for operation over the full military temperature range of −55°C to +125°C.

8.2 Functional Block Diagram

8.3 Feature Description

8.3.1 Total Harmonic Distortion
Harmonic distortions to an audio signal are created by electronic components in a circuit. Total harmonic
distortion (THD) is a measure of harmonic distortions accumulated by a signal in an audio system. These devices
have a very low THD of 0.003% meaning that the TL08x devices will add little harmonic distortion when used in
audio signal applications.

8.3.2 Slew Rate
The slew rate is the rate at which an operational amplifier can change its output when there is a change on the
input. These devices have a 13-V/μs slew rate.

8.4 Device Functional Modes
These devices are powered on when the supply is connected. This device can be operated as a single-supply
operational amplifier or dual-supply amplifier depending on the application.
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9 Applications and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information
The TL08x series of operational amplifiers can be used in countless applications. The few applications in this
section show principles used in all applications of these parts.

9.2 Typical Applications

9.2.1 Inverting Amplifier Application
A typical application for an operational amplifier in an inverting amplifier. This amplifier takes a positive voltage
on the input, and makes it a negative voltage of the same magnitude. In the same manner, it also makes
negative voltages positive.

Figure 23. Schematic for Inverting Amplifier Application

9.2.1.1 Design Requirements
The supply voltage must be chosen such that it is larger than the input voltage range and output range. For
instance, this application will scale a signal of ±0.5 V to ±1.8 V. Setting the supply at ±12 V is sufficient to
accommodate this application.

9.2.1.2 Detailed Design Procedure
Determine the gain required by the inverting amplifier:

(1)

(2)

Once the desired gain is determined, choose a value for RI or RF. Choosing a value in the kΩ range is desirable
because the amplifier circuit will use currents in the milliamp range. This ensures the part will not draw too much
current. This example will choose 10 kΩ for RI which means 36 kΩ will be used for RF. This was determined by
Equation 3.

(3)
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Typical Applications (continued)
9.2.1.3 Application Curve

Figure 24. Input and output voltages of the inverting amplifier

9.3 System Examples

9.3.1 General Applications

Figure 25. 0.5-Hz Square-Wave Oscillator Figure 26. High-Q Notch Filter

A. These resistor values may be adjusted for a symmetrical output.

Figure 27. Audio-Distribution Amplifier Figure 28. 100-kHz Quadrature Oscillator
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System Examples (continued)

Figure 29. Positive-Feedback Bandpass Filter
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10 Power Supply Recommendations

CAUTION
Supply voltages larger than 36 V for a single-supply or outside the range of ±18 V for a
dual-supply can permanently damage the device (see the Absolute Maximum
Ratings ).

Place 0.1-μF bypass capacitors close to the power-supply pins to reduce errors coupling in from noisy or high
impedance power supplies. For more detailed information on bypass capacitor placement, refer to the Layout.

11 Layout

11.1 Layout Guidelines
For best operational performance of the device, use good PCB layout practices, including:
• Noise can propagate into analog circuitry through the power pins of the circuit as a whole, as well as the

operational amplifier. Bypass capacitors are used to reduce the coupled noise by providing low impedance
power sources local to the analog circuitry.
– Connect low-ESR, 0.1-μF ceramic bypass capacitors between each supply pin and ground, placed as

close to the device as possible. A single bypass capacitor from V+ to ground is applicable for single-
supply applications.

• Separate grounding for analog and digital portions of circuitry is one of the simplest and most-effective
methods of noise suppression. One or more layers on multilayer PCBs are usually devoted to ground planes.
A ground plane helps distribute heat and reduces EMI noise pickup. Make sure to physically separate digital
and analog grounds, paying attention to the flow of the ground current. For more detailed information, refer to
Circuit Board Layout Techniques, (SLOA089).

• To reduce parasitic coupling, run the input traces as far away from the supply or output traces as possible. If
it is not possible to keep them separate, it is much better to cross the sensitive trace perpendicular as
opposed to in parallel with the noisy trace.

• Place the external components as close to the device as possible. Keeping RF and RG close to the inverting
input minimizes parasitic capacitance, as shown in Layout Examples.

• Keep the length of input traces as short as possible. Always remember that the input traces are the most
sensitive part of the circuit.

• Consider a driven, low-impedance guard ring around the critical traces. A guard ring can significantly reduce
leakage currents from nearby traces that are at different potentials.
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11.2 Layout Examples

Figure 30. Operational Amplifier Board Layout for Noninverting Configuration

Figure 31. Operational Amplifier Schematic for Noninverting Configuration
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12 Device and Documentation Support

12.1 Documentation Support

12.1.1 Related Documentation
For more information, see the following:
• Circuit Board Layout Techniques, SLOA089.

12.2 Related Links
The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 2. Related Links
TECHNICAL TOOLS & SUPPORT &PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY

TL081 Click here Click here Click here Click here Click here
TL081A Click here Click here Click here Click here Click here
TL081B Click here Click here Click here Click here Click here
TL082 Click here Click here Click here Click here Click here

TL082A Click here Click here Click here Click here Click here
TL082B Click here Click here Click here Click here Click here
TL084 Click here Click here Click here Click here Click here

TL084A Click here Click here Click here Click here Click here
TL084B Click here Click here Click here Click here Click here

12.3 Community Resources
The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute TI specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.4 Trademarks
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.5 Electrostatic Discharge Caution
These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

12.6 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

5962-9851501Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962-
9851501Q2A
TL082MFKB

5962-9851501QPA ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 9851501QPA
TL082M

5962-9851503Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962-
9851503Q2A
TL084
MFKB

5962-9851503QCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 5962-9851503QC
A
TL084MJB

TL081ACD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 081AC

TL081ACDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 081AC

TL081ACP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081ACP

TL081ACPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081ACP

TL081BCD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 081BC

TL081BCDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 081BC

TL081BCP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081BCP

TL081BCPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081BCP

TL081CD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL081C

TL081CDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL081C

TL081CP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081CP
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TL081CPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL081CP

TL081CPSR ACTIVE SO PS 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T081

TL081ID ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL081I

TL081IDG4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL081I

TL081IDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL081I

TL081IDRE4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL081I

TL081IDRG4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL081I

TL081IP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -40 to 85 TL081IP

TL082ACD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACDE4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACDG4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACDRE4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACDRG4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082AC

TL082ACP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082ACP

TL082ACPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082ACP

TL082ACPSR ACTIVE SO PS 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082A

TL082BCD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC
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http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TL082BCDE4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC

TL082BCDG4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC

TL082BCDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC

TL082BCDRE4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC

TL082BCDRG4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 082BC

TL082BCP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082BCP

TL082BCPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082BCP

TL082CD ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CDE4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CDG4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CDRE4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CDRG4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL082C

TL082CP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082CP

TL082CPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL082CP

TL082CPSR ACTIVE SO PS 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082CPSRG4 ACTIVE SO PS 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082CPW ACTIVE TSSOP PW 8 150 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TL082CPWE4 ACTIVE TSSOP PW 8 150 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082CPWG4 ACTIVE TSSOP PW 8 150 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082CPWR ACTIVE TSSOP PW 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082CPWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T082

TL082ID ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL082I

TL082IDG4 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL082I

TL082IDR ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL082I

TL082IDRE4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL082I

TL082IDRG4 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL082I

TL082IP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -40 to 85 TL082IP

TL082IPE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -40 to 85 TL082IP

TL082IPWR ACTIVE TSSOP PW 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 Z082

TL082IPWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 Z082

TL082MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962-
9851501Q2A
TL082MFKB

TL082MJG ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 TL082MJG

TL082MJGB ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 9851501QPA
TL082M

TL084ACD ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084AC

TL084ACDE4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084AC

http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL082M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084A?CMP=conv-poasamples#samplebuy
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TL084ACDR ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084AC

TL084ACDRE4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084AC

TL084ACDRG4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084AC

TL084ACN ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL084ACN

TL084ACNSR ACTIVE SO NS 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084A

TL084ACNSRG4 ACTIVE SO NS 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084A

TL084BCD ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084BC

TL084BCDE4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084BC

TL084BCDR ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084BC

TL084BCDRG4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084BC

TL084BCN ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL084BCN

TL084BCNE4 ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL084BCN

TL084CD ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

TL084CDE4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

TL084CDG4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

TL084CDR ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

TL084CDRE4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

TL084CDRG4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084C

http://www.ti.com/product/TL084A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084A?CMP=conv-poasamples#samplebuy
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TL084CN ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL084CN

TL084CNE4 ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type 0 to 70 TL084CN

TL084CNSR ACTIVE SO NS 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084

TL084CNSRG4 ACTIVE SO NS 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 TL084

TL084CPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T084

TL084CPWE4 ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T084

TL084CPWG4 ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T084

TL084CPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 T084

TL084ID ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IDE4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IDG4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IDR ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IDRE4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IDRG4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 TL084I

TL084IN ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -40 to 85 TL084IN

TL084INE4 ACTIVE PDIP N 14 25 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type -40 to 85 TL084IN

TL084MFK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 TL084MFK

TL084MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962-
9851503Q2A
TL084

http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
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Orderable Device Status
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Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

MFKB

TL084MJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 TL084MJ

TL084MJB ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 5962-9851503QC
A
TL084MJB

TL084QD ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 125 TL084Q

TL084QDG4 ACTIVE SOIC D 14 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 125 TL084Q

TL084QDR ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 125 TL084Q

TL084QDRG4 ACTIVE SOIC D 14 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 125 TL084Q

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD:  The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

http://www.ti.com/product/TL084M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL084?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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(6) Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 
 OTHER QUALIFIED VERSIONS OF TL082, TL082M, TL084, TL084M :

• Catalog: TL082, TL084

• Automotive: TL082-Q1, TL082-Q1

• Military: TL082M, TL084M

 NOTE: Qualified Version Definitions:

• Catalog - TI's standard catalog product

• Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

• Military - QML certified for Military and Defense Applications

http://focus.ti.com/docs/prod/folders/print/tl082.html
http://focus.ti.com/docs/prod/folders/print/tl084.html
http://focus.ti.com/docs/prod/folders/print/tl082-q1.html
http://focus.ti.com/docs/prod/folders/print/tl082-q1.html
http://focus.ti.com/docs/prod/folders/print/tl082m.html
http://focus.ti.com/docs/prod/folders/print/tl084m.html


TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TL081ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL081BCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL081CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL081CPSR SO PS 8 2000 330.0 16.4 8.2 6.6 2.5 12.0 16.0 Q1

TL081IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082ACPSR SO PS 8 2000 330.0 16.4 8.2 6.6 2.5 12.0 16.0 Q1

TL082BCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082CPSR SO PS 8 2000 330.0 16.4 8.2 6.6 2.5 12.0 16.0 Q1

TL082CPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

TL082IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TL082IPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

TL084ACDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084ACDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TL084ACNSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 16.0 Q1

TL084BCDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084CDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084CPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

TL084IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084QDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

TL084QDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TL081ACDR SOIC D 8 2500 340.5 338.1 20.6

TL081BCDR SOIC D 8 2500 340.5 338.1 20.6

TL081CDR SOIC D 8 2500 340.5 338.1 20.6

TL081CPSR SO PS 8 2000 367.0 367.0 38.0

TL081IDR SOIC D 8 2500 340.5 338.1 20.6

TL082ACDR SOIC D 8 2500 367.0 367.0 35.0

TL082ACDR SOIC D 8 2500 340.5 338.1 20.6

TL082ACPSR SO PS 8 2000 367.0 367.0 38.0

PACKAGE MATERIALS INFORMATION
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Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TL082BCDR SOIC D 8 2500 340.5 338.1 20.6

TL082CDR SOIC D 8 2500 340.5 338.1 20.6

TL082CDR SOIC D 8 2500 367.0 367.0 35.0

TL082CPSR SO PS 8 2000 367.0 367.0 38.0

TL082CPWR TSSOP PW 8 2000 367.0 367.0 35.0

TL082IDR SOIC D 8 2500 367.0 367.0 35.0

TL082IDR SOIC D 8 2500 340.5 338.1 20.6

TL082IPWR TSSOP PW 8 2000 367.0 367.0 35.0

TL084ACDR SOIC D 14 2500 367.0 367.0 38.0

TL084ACDR SOIC D 14 2500 333.2 345.9 28.6

TL084ACNSR SO NS 14 2000 367.0 367.0 38.0

TL084BCDR SOIC D 14 2500 333.2 345.9 28.6

TL084CDR SOIC D 14 2500 367.0 367.0 38.0

TL084CDR SOIC D 14 2500 333.2 345.9 28.6

TL084CDRG4 SOIC D 14 2500 333.2 345.9 28.6

TL084CPWR TSSOP PW 14 2000 367.0 367.0 35.0

TL084IDR SOIC D 14 2500 333.2 345.9 28.6

TL084QDR SOIC D 14 2500 367.0 367.0 38.0

TL084QDRG4 SOIC D 14 2500 367.0 367.0 38.0

PACKAGE MATERIALS INFORMATION
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PACKAGE OUTLINE

C

14X .008-.014
       [0.2-0.36]TYP

-150

AT GAGE PLANE

-.314.308
-7.977.83[ ]

14X -.026.014
-0.660.36[ ]14X -.065.045

-1.651.15[ ]

.2 MAX TYP
[5.08]

.13 MIN TYP
[3.3]

 TYP-.060.015
-1.520.38[ ]

4X .005 MIN
[0.13]

12X .100
[2.54]

.015  GAGE PLANE
[0.38]

A

-.785.754
-19.9419.15[ ]

B -.283.245
-7.196.22[ ]

CDIP - 5.08 mm max heightJ0014A
CERAMIC DUAL IN LINE PACKAGE

4214771/A   05/2017

 NOTES: 
 
1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
    reference only. Dimensioning and tolerancing per ASME Y14.5M.
2. This drawing is subject to change without notice. 
3. This package is hermitically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.
5. Falls within MIL-STD-1835 and GDIP1-T14.

7 8

14
1

PIN 1 ID
(OPTIONAL)

SCALE  0.900

SEATING PLANE

.010 [0.25] C A B
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EXAMPLE BOARD LAYOUT

ALL AROUND
[0.05]

 MAX.002

.002  MAX
[0.05]
ALL AROUND

SOLDER MASK
OPENING

METAL

(.063)
[1.6]

(R.002 ) TYP
[0.05]

14X ( .039)
[1]

( .063)
[1.6]

12X (.100 )
[2.54]

(.300 ) TYP
[7.62]

CDIP - 5.08 mm max heightJ0014A
CERAMIC DUAL IN LINE PACKAGE

4214771/A   05/2017

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED

SCALE: 5X

SEE DETAIL  A SEE DETAIL  B

SYMM

SYMM

1

7 8

14

DETAIL  A
SCALE: 15X

SOLDER MASK
OPENING

METAL

DETAIL  B
13X, SCALE: 15X



















MECHANICAL DATA

MCER001A – JANUARY 1995 – REVISED JANUARY 1997

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.310 (7,87)
0.290 (7,37)

0.014 (0,36)
0.008 (0,20)

Seating Plane

4040107/C 08/96

5

4
0.065 (1,65)
0.045 (1,14)

8

1

0.020 (0,51) MIN

0.400 (10,16)
0.355 (9,00)

0.015 (0,38)
0.023 (0,58)

0.063 (1,60)
0.015 (0,38)

0.200 (5,08) MAX

0.130 (3,30) MIN

0.245 (6,22)
0.280 (7,11)

0.100 (2,54)

0°–15°

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.
E. Falls within MIL STD 1835 GDIP1-T8
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PACKAGE OUTLINE

C

 TYP6.6
6.2

1.2 MAX

6X 0.65

8X 0.30
0.19

2X
1.95

0.15
0.05

(0.15) TYP

0 - 8

0.25
GAGE PLANE

0.75
0.50

A

NOTE 3

3.1
2.9

B
NOTE 4

4.5
4.3

4221848/A   02/2015

TSSOP - 1.2 mm max heightPW0008A
SMALL OUTLINE PACKAGE

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153, variation AA.
 

1
8

0.1 C A B

5
4

PIN 1 ID
AREA

SEATING PLANE

0.1 C

 SEE DETAIL A

DETAIL A
TYPICAL

SCALE  2.800
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EXAMPLE BOARD LAYOUT

(5.8)

0.05 MAX
ALL AROUND

0.05 MIN
ALL AROUND

8X (1.5)
8X (0.45)

6X (0.65)

(R )
TYP

0.05

4221848/A   02/2015

TSSOP - 1.2 mm max heightPW0008A
SMALL OUTLINE PACKAGE

SYMM

SYMM

LAND PATTERN EXAMPLE
SCALE:10X

1

4
5

8

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

METALSOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
DEFINED
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EXAMPLE STENCIL DESIGN

(5.8)

6X (0.65)

8X (0.45)
8X (1.5)

(R ) TYP0.05

4221848/A   02/2015

TSSOP - 1.2 mm max heightPW0008A
SMALL OUTLINE PACKAGE

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
 

SYMM

SYMM

1

4
5

8

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:10X



IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.
TI’s published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that TI has qualified and released to market. Additional terms may apply to the use or sale of other types of TI products and
services.
Reproduction of significant portions of TI information in TI data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of TI products or services with statements
different from or beyond the parameters stated by TI for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. TI is not responsible or liable for any such statements.
Buyers and others who are developing systems that incorporate TI products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all TI products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such TI products as used in such applications.
TI’s provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate TI products; by downloading, accessing or using TI Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer’s company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources. TI has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.
Designer is authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
Unless TI has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), TI is not responsible for any failure to meet such industry standard requirements.
Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any TI products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class III devices and equivalent classifications outside the U.S.
TI may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection.
Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
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MJE15028/D

MJE15028, MJE15030 (NPN),
MJE15029, MJE15031 (PNP)

Complementary Silicon
Plastic Power Transistors

These devices are designed for use as high−frequency drivers in
audio amplifiers.

Features
• High Current Gain − Bandwidth Product

• TO−220 Compact Package

• These Devices are Pb−Free and are RoHS Compliant*

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector−Emitter Voltage
MJE15028G, MJE15029G
MJE15030G, MJE15031G

VCEO
120
150

Vdc

Collector−Base Voltage
MJE15028G, MJE15029G
MJE15030G, MJE15031G

VCB
120
150

Vdc

Emitter−Base Voltage VEB 5.0 Vdc

Collector Current − Continuous IC 8.0 Adc

Collector Current − Peak ICM 16 Adc

Base Current IB 2.0 Adc

Total Device Dissipation
@ TC = 25�C
Derate above 25°C

PD
50

0.40
W

W/�C

Total Device Dissipation 
@ TA = 25�C
Derate above 25°C

PD
2.0

0.016
W

W/�C

Operating and Storage Junction
Temperature Range

TJ, Tstg −65 to +150 �C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS

Characteristics Symbol Max Unit

Thermal Resistance, Junction−to−Case R�JC 2.5 �C/W

Thermal Resistance, Junction−to−Ambient R�JA 62.5 �C/W

*For additional information on our Pb−Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

8 AMPERE
POWER TRANSISTORS

COMPLEMENTARY SILICON
120−150 VOLTS, 50 WATTS

TO−220
CASE 221A

STYLE 1

1

http://onsemi.com

MARKING DIAGRAM

2
3

MJE150xx = Device Code
x = 28, 29, 30, or 31

A = Assembly Location
Y = Year
WW = Work Week
G = Pb−Free Package

MJE150xxG

AY   WW

See detailed ordering and shipping information in the package
dimensions section on page 5 of this data sheet.

ORDERING INFORMATION

4

1
BASE

3
EMITTER

COLLECTOR
2,4

1
BASE

3
EMITTER

COLLECTOR
2,4

NPNPNP



MJE15028, MJE15030 (NPN), MJE15029, MJE15031 (PNP)

http://onsemi.com
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ELECTRICAL CHARACTERISTICS (TC = 25�C unless otherwise noted)

Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector−Emitter Sustaining Voltage (Note 1)
(IC = 10 mAdc, IB = 0)

MJE15028, MJE15029
MJE15030, MJE15031

VCEO(sus)

120
150

−
−

Vdc

Collector Cutoff Current
(VCE = 120 Vdc, IB = 0)

MJE15028, MJE15029
(VCE = 150 Vdc, IB = 0)

MJE15030, MJE15031

ICEO

−

−

0.1

0.1

mAdc

Collector Cutoff Current
(VCB = 120 Vdc, IE = 0)

MJE15028, MJE15029
(VCB = 150 Vdc, IE = 0)

MJE15030, MJE15031

ICBO

−

−

10

10

�Adc

Emitter Cutoff Current
(VBE = 5.0 Vdc, IC = 0)

IEBO
− 10

�Adc

ON CHARACTERISTICS (Note 1)

DC Current Gain
(IC = 0.1 Adc, VCE = 2.0 Vdc)
(IC = 2.0 Adc, VCE = 2.0 Vdc)
(IC = 3.0 Adc, VCE = 2.0 Vdc)
(IC = 4.0 Adc, VCE = 2.0 Vdc)

hFE
40
40
40
20

−
−
−
−

−

DC Current Gain Linearity
(VCE From 2.0 V to 20 V, IC From 0.1 A to 3 A)
(NPN to PNP)

hFE Typ
2
3

Collector−Emitter Saturation Voltage
(IC = 1.0 Adc, IB = 0.1 Adc)

VCE(sat)
− 0.5

Vdc

Base−Emitter On Voltage
(IC = 1.0 Adc, VCE = 2.0 Vdc)

VBE(on)
− 1.0

Vdc

DYNAMIC CHARACTERISTICS

Current Gain − Bandwidth Product (Note 2)
(IC = 500 mAdc, VCE = 10 Vdc, ftest = 10 MHz)

fT
30 −

MHz

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
1. Pulse Test: Pulse Width ≤ 300 �s, Duty Cycle ≤ 2.0%.
2. fT = ⎪hfe⎪• ftest.

0

Figure 1. Power Derating
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t, TIME (ms)
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Figure 2. Thermal Response
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Figure 3. Forward Bias Safe Operating Area
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MJE15028
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MJE15031

There are two limitations on the power handling ability of
a transistor: average junction temperature and second
breakdown. Safe operating area curves indicate IC − VCE
limits of the transistor that must be observed for reliable
operation, i.e., the transistor must not be subjected to greater
dissipation then the curves indicate.

The data of Figures 3 and 4 is based on TJ(pk) = 150�C;
TC is variable depending on conditions. Second breakdown
pulse limits are valid for duty cycles to 10% provided TJ(pk)
< 150�C. TJ(pk) may be calculated from the data in Figure 2.
At high case temperatures, thermal limitations will reduce
the power that can be handled to values less than the
limitations imposed by second breakdown.
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Figure 4. Reverse−Bias Switching
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Figure 6. Small−Signal Current Gain
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Figure 7. Current Gain−Bandwidth Product
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Figure 9. “On” Voltage
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ORDERING INFORMATION

Device Package Shipping

MJE15028G TO−220
(Pb−Free)

50 Units / Rail

MJE15029G TO−220
(Pb−Free)

50 Units / Rail

MJE15030G TO−220
(Pb−Free)

50 Units / Rail

MJE15031G TO−220
(Pb−Free)

50 Units / Rail
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PACKAGE DIMENSIONS

TO−220
CASE 221A−09

ISSUE AH

STYLE 1:
PIN 1. BASE

2. COLLECTOR
3. EMITTER
4. COLLECTOR

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION Z DEFINES A ZONE WHERE ALL

BODY AND LEAD IRREGULARITIES ARE
ALLOWED.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.570 0.620 14.48 15.75
B 0.380 0.415 9.66 10.53
C 0.160 0.190 4.07 4.83
D 0.025 0.038 0.64 0.96
F 0.142 0.161 3.61 4.09
G 0.095 0.105 2.42 2.66
H 0.110 0.161 2.80 4.10
J 0.014 0.024 0.36 0.61
K 0.500 0.562 12.70 14.27
L 0.045 0.060 1.15 1.52
N 0.190 0.210 4.83 5.33
Q 0.100 0.120 2.54 3.04
R 0.080 0.110 2.04 2.79
S 0.045 0.055 1.15 1.39
T 0.235 0.255 5.97 6.47
U 0.000 0.050 0.00 1.27
V 0.045 --- 1.15 ---
Z --- 0.080 --- 2.04
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