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PROGRAMMABLE PRECISION 
REFERENCE 

 DESCRIPTION 

The UTC TL431 is a three-terminal adjustable regulator with a 
guaranteed thermal stability over applicable temperature ranges. 
The output voltage may be set to any value between VREF 

(approximately 2.5V) and 36V with two external resistors. It provides 
very wide applications, including shunt regulator, series regulator, 
switching regulator, voltage reference and others. 

 FEATURES 

* Programmable output Voltage to 36V. 
* Low dynamic output impedance 0.2Ω. 
* Sink current capability of 1.0 to 100mA. 
* Equivalent full-range temperature coefficient of 50ppm/ ℃ 

typical for operation over full rated operating temperature range.
 

 

 ORDERING INFORMATION 

Ordering Number 
Package 

Pin Assignment 
Packing 

Lead Free Halogen Free 1 2 3 4 5 6 7 8 
TL431K-AB3-R TL431G-AB3-R SOT-89 R A K - - - - - Tape Reel
TL431K-AE2-R TL431G-AE2-R SOT-23-3 K R A - - - - - Tape Reel
TL431K-AE3-R TL431G-AE3-R SOT-23 K R A - - - - - Tape Reel

TL431NSL-AE3-R TL431NSG-AE3-R SOT-23 R K A - - - - - Tape Reel
TL431NSL-AE2-R TL431NSG-AE2-R SOT-23-3 R K A - - - - - Tape Reel

TL431K-AF5-R TL431G-AF5-R SOT-25 X X K R A - - - Tape Reel
TL431K-S08-R TL431G-S08-R SOP-8 K A A X X A A R Tape Reel
TL431K-S08-T TL431G-S08-T SOP-8 K A A X X A A R Tube 
TL431K-T92-B TL431G-T92-B TO-92 R A K - - - - - Tape Box 
TL431K-T92-K TL431G-T92-K TO-92 R A K - - - - - Bulk 
TL431K-T92-R TL431G-T92-R TO-92 R A K - - - - - Tape Reel

Note: Pin Code:  K: Cathode   A: Anode   R: Reference   X: No Connection 
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 MARKING  

PACKAGE MARKING 

SOT-23-3 
SOT-23 

3

431.

12

K: Lead Free
G: Halogen Free

 

SOT-23-3 
SOT-23 

(TL431NS) 

3

431N

12

L: Lead Free
G: Halogen Free

 

SOT-25 

321

431

5 4

K: Lead Free
G: Halogen Free

 

 

 PIN CONFIGURATION(For SOP-8) 
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 BLOCK DIAGRAM 

2.5V VREF

CATHODE

ANODE

REFERENCE

CATHODE (K)

ANODE(A)

REFERENCE (R)
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 ABSOLUTE MAXIMUM RATINGS (Operating temperature range applies, unless otherwise specified) 

PARAMETER SYMBOL RATINGS UNIT 
Cathode Voltage VKA 37 V 
Cathode Current Range(Continuous) IKA -100 ~ +150 mA 
Reference Input Current Range IREF -0.05 ~ +10 mA 

Power Dissipation 

TO-92 

PD 

770 mW 
SOT-89 800 mW 
SOT-23/SOT-23-3/SOT-25 300 mW 
SOP-8 600 mW 

Operating Junction TJ +150 °C 
Operating Ambient TOPR -40 ~ +85 °C 
Storage Temperature TSTG -65 ~ +150 °C 
Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged 

Absolute maximum ratings are stress ratings only and functional device operation is not implied. 

 RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL MIN TYP MAX UNIT 
Cathode Voltage VKA VREF  36 V 
Cathode Current IKA 1  100 mA 

 ELECTRICAL CHARACTERISTICS (TC= 25°C, unless otherwise specified.) 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT

Reference Input Voltage  VREF VKA=VREF,IKA=10mA 

TL431-A 2.483 2.495 2.507 V 
TL431-1 2.470 2.495 2.520 V 
TL431-2 2.520 - 2.545 V 
TL431-3 2.445 - 2.470 V 

Deviation of reference Input Voltage Over 
temperature ΔT

ΔVREF VKA=VREF,IKA=10mA,  
0°C ≤TA≤70°C 

 4.5 17 mV

Ratio of Change in Reference Input  
Voltage to the Change in Cathode Voltage KA

REF

ΔV
ΔV

IKA=10mA 
ΔVKA=10V~VREF  -1.0 -2.7 mV/V
ΔVKA=36V~10V  -0.5 -2.0 mV/V

Reference Input Current IREF IKA=10mA, R1=10kΩ, R2=∞  1.5 4 µA
Deviation of Reference Input Current Over 
Full Temperature Range ΔT

ΔIREF IKA=10mA, R1=10kΩ, R2=∞, 
TA =full Temperature 

 0.4 1.2 µA

Minimum Cathode Current for Regulation IKA(MIN) VKA=VREF  0.3 0.5 mA
Off-State Cathode Current IKA(OFF) VKA=36V, VREF=0  0.05 1.0 µA
Dynamic Impedance ZKA VKA=VREF, IKA=1~ 100mA,f≤1.0kHz  0.15 0.5 Ω 
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 TEST CIRCUIT 

INPUT VKA

VREF

IKA

UTC TL431

  

 VKA=VREF×(1+R1/R2)+IREF×R1  
For VKA=VREF For VKA≥VREF For IKA(OFF) 

 

 APPLICATION CIRCUIT 

  

VOUT=(1+R1/R2)×VREF 
VOUT=(1+R1/R2)×VREF 

Minimum VOUT=VREF+5V 
VOUT=(1+R1/R2)×VREF 

Shutdown Regulator 
Output Control of a Three    
-Terminal Fixed Regulator 

Higher-current Shunt Regulator 

 

UTC 
TL431

RS

VOUTVIN
IOUT

 

UTC 
TL431

RS

IOUTVIN VOUT

RCL

 

IOUT=VREF/RS IOUT =VREF/RCL 
Constant-current Sink Current Limiting or Current Source 
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■  TYPICAL CHARACTERISTICS 
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.

 



Min Max Min Max
A 3.30 3.70 0.130 0.146
A1 1.10 1.40 0.043 0.055
b 0.34 0.55 0.013 0.022
b1 0.50 0.70 0.020 0.028
C 0.34 0.54 0.013 0.021
D 4.33 4.83 0.170 0.190
E 4.33 4.83 0.170 0.190
e
L 14.07 14.87 0.554 0.585
L1 12.47 TYP 0.491 TYP

1.27 TYP 0.05 TYP

Symbol
Dimensions in Millimeters Dimensions in Inches

發       行
ＦＯＲ　ＩＳＳＵＥ

JUN  01  2012
文 件 管 理 中 心

UTC Doc.Control Center
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=============================================================================================================================

ീྏ͞ڱ(Test Method) Ĉ

າΔξˬࢦડࢦາྮ̣߱60916ཱི4ޒሁ̝2

ͽ˭ീྏᇹܼݡϤϦኛᇄથٙ೩ֻ̈́ቁᄮ (The following sample(s) was/were submitted and identified by/on

behalf of the applicant as)Ĉ

ീྏඕڍ(Test Results) Ĉ

2013/08/15 TO 2013/08/22

ീྏᅮՐ(Test Requested) : ֶፂؠ޽͗މ, ซҖᗌ, ࿖, Ց, ̱ᆊᅝ, к໪ᓑࢃ, к໪ᓑࢃ⼅ീྏ. (As specified

by client, to test Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs contents in the

submitted sample.)

ീྏಡӘ

Test Report

Φ̳ࢨԫ۵Њѣࡊึ̓

ཱིቅ(No.) : CE/2013/82466 ͟ഇ(Date) : 2013/08/22 ᇴ(Page)ࢱ : 1 of 7

UNISONIC TECHNOLOGIES CO., LTD.

*CE/2013/82466*

4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

ќІ͟ഇ(Sample Receiving Date)

ኛ֍˭˘ࢱ (Please refer to next pages).

ീྏഇม(Testing Period)

ኛ֍˭˘ࢱ (Please refer to next pages).

ᇹݡЩჍ(Sample Description)

2013/08/15

ᇹཱིݭݡ(Style/Item No.)

ਖ਼ᇹᇄથ(Sample Submitted By) Φ̳ࢨԫ۵Њѣࡊึ̓ (UNISONIC TECHNOLOGIES CO., LTD.)

IC, DISCRETES

TO-92 SERIES:TO-92, TO-92NL, TO-92SP
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Ĉ

Ĉ

No.1 No.2

ણ҂IEC 62321-5: ,ڱ2013͞ ͽຏᑕቭ

Ъ࿪ልࣧ̄൴डЍᙉᆇᑭീ. / With

reference to IEC 62321-5: 2013 and

performed by ICP-AES.

2 n.d. n.d.

ણ҂IEC 62321-5: ,ڱ2013͞ ͽຏᑕቭ

Ъ࿪ልࣧ̄൴डЍᙉᆇᑭീ. / With

reference to IEC 62321-5: 2013 and

performed by ICP-AES.

2 n.d. 8

ણ҂IEC 62321-4: ,ڱ2013͞ ͽຏᑕቭ

Ъ࿪ልࣧ̄൴डЍᙉᆇᑭീ. / With

reference to IEC 62321-4: 2013 and

performed by ICP-AES.

2 n.d. n.d.

ણ҂IEC 62321: ,ڱ2008͞ ͽUV-VISᑭ

ീ. / With reference to IEC 62321:

2008 and performed by UV-VIS.

2 n.d. ---

ણ҂IEC 62321: ,ڱ2008͞ ͽͪڳපפ

.ᑭീڱ / With reference to IEC

62321: 2008 and performed by

Boiling water extraction Method.#

# --- Negative

4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

ᗌ / Cadmium (Cd)

஄ീᅙҒܛᛳ (ӣᔠᆸ) (MIXED SILVER COLORED METAL (INCLUDING THE PLATING

LAYER))

̱ᆊᅝ / Hexavalent Chromium

Cr(VI)

Ց / Mercury (Hg) mg/kg

࿖ / Lead (Pb) mg/kg

mg/kg

ീྏಡӘ

Test Report
ཱིቅ(No.) : CE/2013/82466 ͟ഇ(Date) : 2013/08/22 ᇴ(Page)ࢱ : 2 of 7

Φ̳ࢨԫ۵Њѣࡊึ̓ *CE/2013/82466*

UNISONIC TECHNOLOGIES CO., LTD.

ീྏඕڍ(Test Results)

mg/kg

າΔξˬࢦડࢦາྮ̣߱60916ཱི4ޒሁ̝2

ീྏొҜ(PART NAME)No.2

ώវ஄ീ (MIXED ALL PARTS OF BODY)

ീྏีϫ

(Test Items)

ಏҜ

(Unit)

ീྏ͞ڱ

(Method)

ઍീڱ͞

ໂࣃࢨ

(MDL)

ඕڍ (Result)

ീྏొҜ(PART NAME)No.1

**
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No.1 No.2

- n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

- n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

5 n.d. ---

ീྏಡӘ
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UNISONIC TECHNOLOGIES CO., LTD.

ણ҂IEC 62321: ,ڱ2008͞ ͽঈ࠹ᆸژ

/ኳᙉᆇᑭീ. / With reference to

IEC 62321: 2008 and performed by

GC/MS.

4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

к໪ᓑࢃᓁ׶ / Sum of PBBs mg/kg

˟໪ᓑࢃ / Dibromobiphenyl mg/kg

ീྏีϫ

(Test Items)

ಏҜ

(Unit)

˘໪ᓑࢃ / Monobromobiphenyl mg/kg

ീྏ͞ڱ

(Method)

ઍീڱ͞

ໂࣃࢨ

(MDL)

ඕڍ (Result)

˛໪ᓑࢃ / Heptabromobiphenyl mg/kg

ˬ໪ᓑࢃ / Tribromobiphenyl mg/kg

̣໪ᓑࢃ / Pentabromobiphenyl mg/kg

̱໪ᓑࢃ / Hexabromobiphenyl mg/kg

α໪ᓑࢃ / Tetrabromobiphenyl mg/kg

˩໪ᓑࢃ / Decabromobiphenyl mg/kg

к໪ᓑࢃ⼅ᓁ׶ / Sum of PBDEs mg/kg

ˣ໪ᓑࢃ / Octabromobiphenyl mg/kg

˝໪ᓑࢃ / Nonabromobiphenyl mg/kg

˘໪ᓑࢃ⼅ / Monobromodiphenyl ether mg/kg

mg/kg

α໪ᓑࢃ⼅ / Tetrabromodiphenyl ether mg/kg

˟໪ᓑࢃ⼅ / Dibromodiphenyl ether mg/kg

̣໪ᓑࢃ⼅ / Pentabromodiphenyl ether mg/kg

̱໪ᓑࢃ⼅ / Hexabromodiphenyl ether mg/kg

˛໪ᓑࢃ⼅ / Heptabromodiphenyl ether mg/kg

ˣ໪ᓑࢃ⼅ / Octabromodiphenyl ether mg/kg

ˬ໪ᓑࢃ⼅ / Tribromodiphenyl ether

˝໪ᓑࢃ⼅ / Nonabromodiphenyl ether mg/kg

˩໪ᓑࢃ⼅ / Decabromodiphenyl ether mg/kg
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2.

3.

4.

5.

6.

7.

8.

ീྏಡӘ

Test Report
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"-" = Not Regulated (൑ఢॾࣃ)

Φ̳ࢨԫ۵Њѣࡊึ̓

UNISONIC TECHNOLOGIES CO., LTD.

າΔξˬࢦડࢦາྮ̣߱60916ཱི4ޒሁ̝2

n.d. = Not Detected (Ϗᑭ΍)

MDL = Method Detection Limit (ࣃࢨઍീໂڱ͞)

**= Qualitative analysis (No Unit) (൑ಏҜ)ژ̶ّؠ

# = a. Positive means the presence of CrVI on the tested areas

(Positiveܑϯീྏડાઍീ̱זᆊᅝ)

b. Negative means the absence of CrVI on the tested areas

(NegativeܑϯീྏડાϏઍീ̱זᆊᅝ)

The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg

with 50 cm² tested areas. / ྍ໘୵፧ޘŸ0.02 mg/kg with 50 cm² (tested areas)

ᇹݡ۞ീྏٺૄߏϦኛˠࢋՐ஄ЪീྏĂಡӘ̚۞஄Ъീྏඕ̙ڍ΃ܑ࣎̚׎Ҿಏ˘Մኳ۞ӣณ. (The samples

was/were analyzed on behalf of the applicant as mixing sample in one testing. The above results

was/were only given as the informality value.)

4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

*CE/2013/82466*

"---" = Not Conducted (Ϗീีϫ)

౯ො(Note)Ĉ

mg/kg = ppmć0.1wt% = 1000ppm
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Φ̳ࢨԫ۵Њѣࡊึ̓

ᇹݡՄኳ / Sample Material ঐ̼ᅕ୵჌ᙷ / Digestion Acid

᐀, ᅚ, ዞ, ஙᐁ /

Steel, copper, aluminum, solder

ͳͪ, ൻᅕ, ៃᅕ, ୰ߴᅕ, ᗕউͪ /

Aqua regia, HNO3, HCl, HF, H2O2

ࠟሬ / Glass ൻᅕ,୰ߴᅕ / HNO3/HF

,ܛ ࿙, ⏂, ౜஭ /

Gold, platinum, palladium, ceramic

ͳͪ / Aqua regia

ᅙ / Silver ൻᅕ / HNO3

๬ቱ / Plastic ௄ᅕ, ᗕউͪ, ൻᅕ, ៃᅕ / H2SO4, H2O2, HNO3, HCl

΁׎ / Others ΐˢዋ༊۞ྏ጗ҌԆБ໘ྋ / Added appropriate

reagent to total digestion

໘୵ / Solution

̱ᆊᅝ Cr
6+

(Note**)
࿖ Pbăᗌ Cd

ຏᑕቭЪ࿪ልࣧ̄൴डЍᙉᆇ / ICP-AES

ֶፂ̙Тᇹݡ۞Մኳ҃ͽዋ༊۞ᅕซҖঐ̼(т˭ܑ

ٙϯ) / Acid digestion by suitable acid depended on

different sample material (as below table)

࿅ᕭ / Filtration

ണള / Residue

1) ែႦᏉڱ / Alkali Fusion

2) ៃᅕ໘ྋ / HCl to dissolve

ീྏᇹࢦݡณ / Sample Measurement

ગ෗ăᄦ౯ᇹݡ / CuttingΕPreparation

ൻᅕ/ៃᅕ/୰ߴᅕ۞຋گঐ̼ /

Microwave digestion with HNO3/HCl/HF

ΐሤҌዋ༊໢ޘซҖঐ̼ප

פ / Heat to appropriate

temperature to extract

ҽޢݒ࿅ᕭᇹݡ / Cool,

filter digestate through filter

ΐˢ൴Ғ጗ពҒ / Add

diphenyl-carbazide for
color development

ͽ඘γЍ-Ξ֍ЍЍᙉᆇĂณ

ീᇹݡ໘୵д 540 nm۞ӛ

ќޘ / measure the

absorbance at 540 nm by
UV-VIS

୹ΐዋณঐ̼୵ / Add

appropriate amount of
digestion reagent

Ց Hg

1) ॲፂͽ˭۞߹඀ဦ̝୧ІĂᇹ̏ݡԆБ໘ྋĄĞ̱ᆊᅝീྏ͞ੵڱγğ / These samples were

dissolved totally by pre-conditioning method according to below flow chart.ΰCr6+ test method excludedα

2) ീྏˠࣶĈ໅൳ઈ / Name of the person who made measurement: Climbgreat Yang

3) ീྏ࢑యˠĈૺୁᎸ / Name of the person in charge of measurement: Troy Chang

Note**Ĉ(1) ੫၆ܛܧᛳՄफ़ΐˢែّঐ̼୵ĂΐሤҌ 90~95кපפ. / For non-metallic material, add alkaline digestion reagent and heat
to 90~95 .к

(2) ੫၆ܛᛳՄफ़ΐˢ৷ͪĂΐሤҌڳᛡපפ . / For metallic material, add pure water and heat to boiling.
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к໪ᓑࢃ/к໪ᓑژ̶⼅ࢃ߹඀ဦ / PBB/PBDE analytical FLOW CHART

 ീྏˠࣶĈਃኲ૽ / Name of the person who made measurement: Roman Wong

 ീྏ࢑యˠĈૺୁᎸ / Name of the person in charge of measurement: Troy Chang

Ѩീྏ඀Ԕܐ / First testing process

ᏴፄّᎡᑭ඀Ԕ / Optional screen process

ቁᄮ඀Ԕ / Confirmation process

Sample / ᇹݡ

Issue Report ᇤχಡӘ

Sample extraction ᇹݡපפ/
Soxhlet method ৶ёපڱפ

Analysis by GC/MS / ঈ࠹ᆸژኳᙉᆇ̶ژ

Filter / පפ୵࿅ᕭ

Sample pretreatment / ᇹ݈ݡ఍ந

Screen analysis / ژᎡ̶ܐ

Concentrate/Dilute Extracted solution

පפ୵፧ᒺ/ංᛖ
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* ໰ͯ̚тѣ቏ᐝᇾϯĂܑ݋ϯࠎ၁ᅫᑭീ̝ᇹݡ/ొҜ. *

(The tested sample / part is marked by an arrow if it's shown on the photo.)

** ಡӘඕԍ (End of Report) **


