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PROGRAMMABLE PRECISION

LINEAR INTEGRATED CIRCUIT

REFERENCE : 3

., S,
2 2

B DESCRIPTION SOT-23-3 SOT-23

(JEDEC TO-236) (EIAJ SC-59)
The UTC TL431 is a three-terminal adjustable regulator with a 4

guaranteed thermal stability over applicable temperature ranges. 5 a

The output voltage may be set to any value between Vggr @ \ <&

(approximately 2.5V) and 36V with two external resistors. It provides 5 3 1 i

very wide applications, including shunt regulator, series regulator, 1

switching regulator, voltage reference and others. SOT-25 SOT-89

B FEATURES

* Programmable output Voltage to 36V.

* Low dynamic output impedance 0.2Q.

* Sink current capability of 1.0 to 100mA.

* Equivalent full-range temperature coefficient of 50ppm/ ‘C

typical for operation over full rated operating temperature range. SOP-8 T0-92
B ORDERING INFORMATION
Ordering Number Pin Assignment .
Lead Free Halogen Free Package 112(3|4|5|6|7|8 Packing

TL431K-AB3-R TL431G-AB3-R SOT-89 RIA|K|-|-]-]-1]-| TapeReel
TL431K-AE2-R TL431G-AE2-R SOT-23-3 KIR|A|-|-]|-1]-1]-| TapeReel
TL431K-AE3-R TL431G-AE3-R SOT-23 KIR|A|-]|-|-|-1-] TapeReel

TL431NSL-AE3-R TL431NSG-AE3-R SOT-23 RIK|A|-]-]-]- Tape Reel

TL431NSL-AE2-R TL431NSG-AE2-R SOT-23-3 RIK|A|-]|-|-|-1-] TapeReel
TL431K-AF5-R TL431G-AF5-R SOT-25 X|X|K|R|A|-]-]|-| TapeReel
TL431K-S08-R TL431G-S08-R SOP-8 KIA|A|X|X|A|A|R| Tape Reel
TL431K-S08-T TL431G-S08-T SOP-8 KIAJA|X|X|A|A|R Tube
TL431K-T92-B TL431G-T92-B TO-92 RIA|K|-]|-|-|-1]-] TapeBox
TL431K-T92-K TL431G-T92-K TO-92 RIA|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

TL431K-AB3-R

(1)Packing Type
(2)Package Type

(3)Lead Free

(1) B: Tape Box, K: Bulk, R: Tape Reel, T: Tube

(2) AB3: SOT-89, AE2: SOT-23-3, AE3: SOT-23,
AF5: SOT-25, S08:SOP-8, T92: TO-92

(3) G: Halogen Free, K: Lead Free
G: Halogen Free, L: Lead Free Only for TL431NS Type
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TL431 LINEAR INTEGRATED CIRCUIT

B  MARKING

PACKAGE MARKING
3
i
SSOOTf;’f 4310 | | K:Lead Free
) G: Halogen Free
L Ll
2 1
3
SOT-23-3 [l
SOT-23 431N0 L, L: Lead Free
(TL431NS) G: Halogen Free
L Ll
2 1
5 4
[ [
SOT-25 431 gz ll__|ee;d Fretle:
. Ralogen rree
U U
1 2 3

B PIN CONFIGURATION(For SOP-8)

cathode [1] () 8] Reference
Anode [2] 7] Anode
Anode [3] 6] Anode
No Connection [4] 5] No Connection

UNISONIC TECHNOLOGIES CO., LTD 20f7
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TL431 LINEAR INTEGRATED CIRCUIT

B BLOCK DIAGRAM

| CATHODE
REFERENCE

CATHODE (K)

I
|

I

I

: REFERENCE (R)
|

I

: ANODE(A)
I

2.5V VRerF
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TL431

LINEAR INTEGRATED CIRCUIT

B 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 Irer -0.05 ~ +10 mA
TO-92 770 mW
Power Dissipation SOT-89 Pp 800 mw
SOT-23/SOT-23-3/SOT-25 300 mW
SOP-8 600 mW
Operating Junction Ty +150 °C
Operating Ambient Torr -40 ~ +85 °C
Storage Temperature Tste -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.

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNIT
Cathode Voltage Via VRer 36 V
Cathode Current Ika 1 100 mA
B ELECTRICAL CHARACTERISTICS (Tc= 25°C, unless otherwise specified.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
TL431-A  |2.483]|2.495(2.507| V
Reference Input Voltage Vrer  [Vka=Vrer,lka=10mA itjg?l:; ;g;g 2"{95 224212 x
TL431-3 2445 - 2470 V
Deviation of reference Input Voltage Over | AVREF  [Va=VRrer,lka=10mA, 45| 17 | mv
temperature AT  |0°C <TA<70°C )
Ratio of Change in Reference Input AVREF La=10mA AVka=10V~Vger -1.0 | -2.7 [mVIV
Voltage to the Change in Cathode Voltage| AVKA AVka=36V~10V -0.5 [ -2.0 |[mV/V
Reference Input Current IRer lka=10mA, R1=10kQ, R2=c0 1.5 4 A
Deviation of Reference Input Current Over| AIREF |lka=10mA, R1=10kQ, R2=co0, 04 | 12 | pa
Full Temperature Range AT [Ta =full Temperature ' '
Minimum Cathode Current for Regulation | Ikaminy |Vka=Vrer 03] 05| mA
Off-State Cathode Current Ikaorr)  [Vka=36V, Vrer=0 0.05] 1.0 | pA
Dynamic Impedance Zka  |Vka=VREer, lka=1~ 100mA,f<1.0kHz 0.15| 0.5 Q
UNISONIC TECHNOLOGIES CO., LTD 4 0of 7
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TL431

LINEAR INTEGRATED CIRCUIT

B TEST CIRCUIT

INPUT Viea INPUT
O

VKA

—3 ’o) (o7 -

1 lka

| e
IRer
UTC TL431
R, || Vrer
Vrer

UTC TL431

Vka=Vrer*(1+R1/R2)+IrerxR1
For Vka=VRrer For Vka=VRer

B APPLICATION CIRCUIT

Vin Vour

o— O
VRer T

O O

Vour=(1+R1/R2)*VRer

Shutdown Regulator

Vin Vour

ﬂ lour
A

uTC
TL431

Rs

lout=VRer/Rs
Constant-current Sink

Vour=(1+R1/R2)*VRer
Minimum Vout=Vgrer+5V
Output Control of a Three
-Terminal Fixed Regulator

INPUT Viea
o—1— o
1 IkacoFF)
i UTC TL431
For IkaoFF)
Vin Vour
o——14 [I] o
R
VREF T
Ry
uTC
o TL431 Lo

Vour=(1+R1/R2)*VRer

Vin lout
C o
ReL
Rs

<

uTC
TL431

lout =Vrer/ReL
Current Limiting or Current Source

Higher-current Shunt Regulator

VOUT
o)
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TL431 LINEAR INTEGRATED CIRCUIT

B TYPICAL CHARACTERISTICS

150 Cathode Current vs. Cathode Voltage 200 Cathode Current vs. Cathode Voltage
125 Ta=25°C Ta=25°C
| Vka=Vrer | Vka=Vrer
< 100 z 600
S 3
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S S )
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2 2 - g /
S -50 S o
-100 / -200 (
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Change in Reference Input Voltage vs.
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g -5 \\ Ta=25°C S 6

2 410 ~ — ¢ 5 J

5 N\ 2

2 .15 S 4

£ \ >

8 -20 3 3

c g

(] \ > |/\

8 -25 \\ % 2

L ™~

T -30 § y

835 g8 \

2 £

£ 4 4

O 0 5 10 15 20 25 30 35 40 1 0 1 2 3 4 5 6 7
Cathode Voltage (V) Time (ps)

Deviation of Reference Voltage Frequency Response
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TL431 LINEAR INTEGRATED CIRCUIT

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.
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Dimensions in Millimeters

Dimensions in Inches

1 7

Symbol - -
Min Max Min Max
A 3.30 3.70 0.130 0.146
Al 1.10 1.40 0.043 0.055
b 0.34 0.55 0.013 0.022
bl 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 1.27 TYP 0.05 TYP
L 14.07 14.87 0.554 0.585
L1 12.47 TYP 0.491 TYP
Refer to JEDEC NO. TO-92
1E AEEAT [ T
C 7C KBRS B A TR 2~ A SCALE[  mm
4:’31& BT =10 B
UNISONIC TECHNOLOGIES CO.,LTD -
SHEE‘TO EHRD[AgGéEUPI?JE CTION
REV: A3 TITLE T0-92 {of 7UN_0%830126—
PART NO:TO-92 Packade Dimensions ENG. “NgonitLin|2012/5/29
DWG NO:DIM-TO-92-000-A3 g APPR - Henr Hsiag 2012/5/29

J




SGS

RAMRE

35A5(No.) : CE/2013/82466 H#j(Date) : 2013/08/22 & (Page) : 1 of 7
Test Report

RIEF Ay A TR 8] (O AT AR
UNISONIC TECHNOLOGIES CO., LTD.

T _EFEEHRELZC0IBI6TE4EZ 2

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

TAIWAN, R. 0. C.

RTRAZR SO THEBPTIRMARFER (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :

# 3B  (Sample Submitted By) : AJNAFIAEH A RN 3 (UNISONIC TECHNOLOGIES CO., LTD.)
4 5% % #% (Sample Description) : IC, DISCRETES

IR (Style/Item No.) : TO-92 SERIES:TO-92, TO-92NL, TO-92SP
W+ B #A (Sample Receiving Date) :+ 2013/08/15
)X A7 M) (Testing Period) : 2013/08/15 TO 2013/08/22

X E K(Test Requested) : RBEEFIGT, #IT48, 45, R, ~MBE, LMK, 58W KEnR. (As specified
by client, to test Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs contents in the
submitted sample.)

R F 7% (Test Method) : #H A TF—H8 (Please refer to next pages).
B R & K (Test Results) FHAT—H8 (Please refer to next pages).

Chemical Labu ory — Taipei

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at . Attention is
drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s
findings at the time of its intervention only and within the limits of client’s instruction, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties
to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
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UNISONIC TECHNOLOGIES CO., LTD.

T _EFEEHRELZ60IBI6TE4EZ 2

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

TAIWAN, R. O. C.

B3 % R (Test Results)

803X 28 4% (PART NAME)No.1 T KgERA (MIXED ALL PARTS OF BODY)

) 2X 2742 (PART NAME)No. 2 : RM4EE L% (545/&) (MIXED SILVER COLORED METAL (INCLUDING THE PLATING
LAYER))

T A B4 ARk ZEMAA | g R (Result)

(Test Items) (Unit) (Method) ﬁﬁg;f? No.1 No.2

4% / Cadmium (Cd) mg/kg |%F#IEC 62321-5: 2013777k, AR JEHS 2 n.d. n.d.
SFRBTEALEEARA. / Vith
reference to IEC 62321-5: 2013 and
performed by ICP-AES.

4% / Lead (Pb) mg/kg |%F#IEC 62321-5: 2013777k, AR JESS 2 n.d. 8
TR T RA R RARR]. / With
reference to IEC 62321-5: 2013 and
performed by ICP-AES.

& / Mercury (Hg) mg/kg |%FIEC 62321-4: 2013777k, AR JEHS 2 n.d. n.d.
SERR TSR BERA. / With
reference to IEC 62321-4: 2013 and
performed by ICP-AES.

A8 4% / Hexavalent Chromium mg/kg |ZFIEC 62321: 20087 &, WAUV-VISH 2 n.d. ---
Cr(VI) M. / With reference to IEC 62321:
2008 and performed by UV-VIS.
#k | ZZIEC 62321: 20087 7k, VAMB/KIER # --- Negative

M. / With reference to IEC
62321: 2008 and performed by

Boiling water extraction Method.#

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at . Attention is
drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s
findings at the time of its intervention only and within the limits of client’s instruction, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties
to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
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4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

A 8 Fa o7 34 PERH | &R @Result)
(Test Items) (Unit) (Method) R AL

(MDL) No.1 No.2

%M RXMF / Sum of PBBs mg/kg - n.d. ---
— ¥4 3K / Monobromobiphenyl mg/kg 5 n.d. ---
ZRHX / Dibromobiphenyl mg/kg 5 n.d. ---
ZiRWK / Tribromobiphenyl mg/kg 5 n.d. ---
V%MK / Tetrabromobiphenyl mg/kg 5 n.d. ---
BAWEK / Pentabromobiphenyl mg/kg 5 n.d. ---
SNiMER / Hexabromobiphenyl mg/kg 5 n.d. ---
iR K / Heptabromobiphenyl mg/kg 5 n.d. ---
ANRIHK / Octabromobiphenyl mg/kg 5 n.d. ---
AW A / Nonabromobiphenyl mg/kg |4 2 1RC 62321: 2008F %, AR > n-d- _
+ %% X / Decabromobiphenyl mg/kg /B ARARR . / With reference to 5 n.d. -
%8B XS @A / Sum of PBDEs mg/kg [IEC 62321: 2008 and performed by - n.d. ---
—i8Wt KA / Monobromodiphenyl ether | mg/kg |CC/MS. 5 n.d. ---
ZURW XA / Dibromodiphenyl ether mg/kg 5 n.d. ---
ZURWEKEE / Tribromodiphenyl ether | mg/kg 5 n.d. ---
V980 KBk / Tetrabromodiphenyl ether | mg/kg 5 n.d. ---
BRWE KB / Pentabromodiphenyl ether| mg/kg 5 n.d. ---
SNiRM KB / Hexabromodiphenyl ether | mg/kg 5 n.d. ---
%W K8k / Heptabromodiphenyl ether | mg/kg 5 n.d. ---
NI KEE / Octabromodiphenyl ether | mg/kg 5 n.d. ---
LW KB / Nonabromodiphenyl ether | mg/kg 5 n.d. ---
LW X8k / Decabromodiphenyl ether | mg/kg 5 n.d. ---
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UNISONIC TECHNOLOGIES CO., LTD.

T _FEEHREHZ609BI6TE4EZ 2

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

TAIWAN, R. O. C.

#H3x(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm

2. n.d. = Not Detected (ﬂiﬁ?ﬁi)

3. MDL = Method Detection Limit (77 8845 RAd)

4. "-" = Not Regulated (JEIIKAE)

5. "---" = Not Conducted (i#%8 B

6. **= Qualitative analysis (No Unit) ZMpH (& Bfz)

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

(Positive & 7wl 3X B 3RAA A 2] <R 48)
b. Negative means the absence of CrVI on the tested areas
(Negative & 7 il 3K B3R A8 8] 2] < 1F 48)
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg
with 50 cm? tested areas. / AR IEE=0.02 mg/kg with 50 cm? (tested areas)

8. A RA LN T FAZRKRESNK » RETHRASNAERFTREALPEARNE-—MHET WS E. (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.)

nditions.aspx
)x. Attention is
the Company's
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4F-2, NO. 16, LANE 609, SEC. 5, CHUNG-HSIN RD., SAN-CHUNG DISTRICT, NEW TAIPEI CITY,

TAIWAN, R. O. C.

1) RFATHREER MM > H0 OLRAEM o (B4R XF %M ) [ These samples were

dissolved totally by pre-conditioning method according to below flow chart. (Cr®* test method excluded )
2) AIRAR : #7481 / Name of the person who made measurement: Climbgreat Yang
3) AR AFA : k&g [ Name of the person in charge of measurement: Troy Chang

| WH -~ B / Cutting ~ Preparation

v

| MR EE / Sample Measurement |

I
Ny 6+
4% Pb ~ 43 Cd & Hg ~{E 4 Cr
v v v__(Note*)
RIET Bl AR S 094 H dR il 9 BR AT AL (e T & AR/ R S R BRI AL el g HAbR /Add
Fr=) / Acid digestion by suitable acid depended on Microwave digestion with HNO3/HCI/HF appropriate amount of
different sample material (as below table) ¢ digestion reagent
v v

l—‘ & / Filtration ’—¢ Ao E 5% B AT AL
I / Heat to appropriate

| s | Solution | | #.% | Residue | temperature to extract
1) lﬁﬁ}:@gﬁk% / Alkali Fusion ;/?\%:F'fﬁi@/)s*ic?ﬂ / Cool

v 2) #@eEm HClto dissolve filter digestate through filter
| B fiA% A F SR T4 L | ICP-AES | 7

¥ &H#E | Sample Material Hifesi ik Ag4a / Digestion Acid e A G A% e [Add
4R, 4, 42, B8/ EoK, RiER, HBER, SURER, HARAK/ diphenyl-carbazide for
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0, color development
3% 3% / Glass wiEs, 8RB / HNOs/HF +
&, 44, s, AR/ F sk /Aquaregia " —
Gold, platinum, palladium, ceramic ”"5?; sk 5]5'1_’]"5‘]-‘7‘]05]53%@% '
4 / Silver #igk /| HNO, AIH L5 R AL 540 nm a9 9%
B | Plastic Wk, %R0k, Ak, Bak | H,S0, H0, HNO;, HCI H#E [ measure the
H 4 / Others N il e R A 2 £ 25 [/ Added appropriate absorbance at 540 nm by

. . UV-VIS
reagent to total digestion

Note** : (1) 4t #9k & B A Fm Ak {bik » ek E 90~95°C 2 3x. / For non-metallic material, add alkaline digestion reagent and heat
to 90~95C.

(2) A+ 2B AT H e A &bk - 7o 23 H. | For metallic material, add pure water and heat to boiling.
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