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Adjustable Precision Shunt Regulators

TL431SKN3 -

SOT-23

Description

The TL431SKN3 series are three-terminal adjustable regulators with guaranteed thermal stability over applicable
temperature range. The output voltage may be set to any value between VREF (approximately 2.495 volts) and 36 volts
with two external resistors. These devices have a typical dynamic output impedance of 0.1Q. Active output circuitry
provides a very sharp turn-on characteristic, making these devices excellent replacement for zener diodes in many
applications.

Features

e Programmable output voltage

e Temperature coefficient is S0ppm/°C typical
e Improved temperature compensation

e Sink current capability of 0.1mA to 100mA

e Low output noise voltage

e Fast turn on response

e Heat Resistance, Soldering iron : 300°C, 5 seconds
e Low dynamic output impedance 0.1 (typ.)
e Electrostatic discharge voltage 2.5k V.

e Pb-free lead plating and halogen-free package

Classification

Rank A B C
VREF 2.4954+0.5% 2.495+1% 2.495+2%

Ordering Information

Device Package Shipping
SOT-23
TLA3ISKNS- X -T1 -G (Pb-free lead plating and halogen-free package) 3000 pes /tape & reel

L Environment friendly grade : S for RoHS compliant products, G for RoHS compliant and
green compound products

Packing spec, T1 : 3000 pcs / tape & reel, 77 reel

Product rank, zero for no rank products

Product name
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Absolute Maximum Ratin 0JS (Over operating free-air temperature range, unless otherwise specified)

Characteristics Symbol Value Unit
Cathode Voltage VKA 40 \Y
Cathode Current Range (Continuous) Ix -100~+150 mA
Reference Input Current Range IREF -0.05~+10 mA
Power Dissipation Pp 300 mW
Operating Free-air Temperature Range Tj -40~+125 °C
Lead Temperature (1.6mm aside from the case, 10s) TL 260 °C
ESD(HBM) VEsD 2500 \
Storage Temperature Range Tste -65~+150 °C
Thermal Data
Parameter Symbol Value Unit
Thermal Resistance, Junction-to-case, max Rihj-c 50 oC/W
Thermal Resistance, Junction-to-ambient, max (Note) Rihj-a 416
Note: When mounted on FR-4 PCB with area measuring 10x10 mm
Functional Block Diagram & Symbol
Functional Block Diagram : Symbol : Cathode
Cathode
Reference o——+
- " Reference
g
VREF
® Anode y Anode
Test Circuits
h—» h—>
IN o—AAAN—e—0 VZ IN o—A"AN——0VZ IN Vz

|REFi

IREF
4—xl Iz —:
VREF Ro< VREF

_T_ | v

Fig1. Test Circuit for VZ=VREF

xllz

Fig 2. Test Circuit for VZ>VREF
Note : Vz=VREF(1+R1/R2)+IREFXR1

Fig3. Test Circuit for Off-State
Current
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Electrical Characteristics ( Ta=25°C unless otherwise specified )
Characteristics Symbol Test Conditions Min | Typ | Max | Unit '.fest.
Circuit
Reference Input Voltage A-rank 2.480]2.495 | 2.510
B-rank VREF VKA:VREF, IKZIOI'I]A 2.470 1 2.495 | 2.520 \Y% 1
C-rank 2.445 1 2.495 | 2.545
Deviation of Reference Input Voltage v Vika=Vrer, [k=10mA i p 17 mv |
Over Full Temperature Range REF(@ev) 1 0<T,<125 °C
Ratio of Change in Reference Input AV / 24\:/1021113’\/ to V - -1.0 | 2.7 | mV/V 2
Voltage to the Change in Cathode REF KA REE
Voltage AVia | Ie=10mA, - | 04 | 20 |mviv ] 2
AKga=36V to 10V
Reference Input Current Irer i;:_{)gmA’ R=10kQ, - 0.5 1.2 LA 2
=
Deviation of Reference Input Current I Ix=10mA, R;=10kQ, i 0.4 12 UA 5
Over Full Temperature Range REF@e) | R,=00, T,=Full Range ] ]
Minimum Cathode Current for _
Regula tion IK(min) VKA_VREF - 0.04 0.3 mA 1
Off-State Cathode Current Ixom | Vka=36V, Vrer=0V - 0.01 0.8 LA 3
. VKA:VREF9 f<1.0KHz _
Dynamic impedance Zxa 1,=0.2 to 100mA 0.1 0.37 Q 1
Recommended Soldering Footprint
Dﬂﬁg???
0.35 :
0.037
B ) S D
| | 1
I I
2.0
0.079
09 | l
0.035 |
!
08 _ -~ Unit : =50
0.031 " inches
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Typical Characteristics

CATHODE CURRENT vs CATHODE VOLTAGE

CATHODE CURRENT vs CATHODE VOLTAGE
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Typical Characteristics(Cont.)

CATHODE VOLTAGE vs REFERENCE INPUT

DYNAMIC IMPEDANCE vs FREQUENCE

VOLTAGE
0.0 100 ‘
—~ IKA=10mA
S m 10 /T
& S A
&S -10.0 Z
5 E =
Z m [
o3 -15.0 = 1r /
o 9
=R =
“ 5> .20.0
;Q E 0.1 L
< 225.0 '
\ 3
-30.0 ] 0.01
0 5 10 15 20 25 30 35 40 1 10 100 1000
Vka - CATHODE VOLTAGE (V) f - FREQUENCE (KHz)
OPEN-LOOP VOLTAGE GAIN vs FREQUENCY Power Derating Curve
40 350
~~
a N £ 300 \
= g
g 307 2 250
© A
m !
3 g 200 |
5 2| k=
S £ 150
% <]
S 2100 |
Z 10 g
% IkA=10mA £ 50 1
N\
0 0
1 10 100 1000 0 50 100 150 200
f - FREQUENCY (KHz) Ambient Temperature---TA(C)
TL431SKN3 CYStek Product Specification



Spec. No. : C111N3

CYStech Electronics Corp.  issuedbate: 20150729

Revised Date :

Page No.: 6/ 9
Typical Characteristics(Cont.)
Stability Boundary Conditions MINIMUM CATHODE CURRENT for
100 REGULATION vs AMBIENT TEMPERATURE
I !
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Test Circuit for Stability Boundary Conditions

Vka=VREF Vka=5V, 10V, 15V
150 0
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A llu "'E
le..!. =
: Y Varr ;5 . =c,
[ BATT -
-k "' = 10K
T T o

¢ CL: MLCC capacitor
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Reel Dimension
—-n-—'1.41|:|-5
d17E £ 1 || |[55¢1.0
2,340,140
$13.040.500.2 U
| b 92+05/-10

w—ta— 1 2.0+0.5 7 -0.5

Unit: millimeter

‘-—-1- 24005
Zee NoBG

e 4.0+0.1 See Hokl
02240 02 B 1540140 E AI A
“"" e r A 175401
" ) !
--------- S S S S S
g 1
| | N 3 540105
{ R A . o
. Bo L= ] _i__' I !
l MU L ____I____,J__u____'__-_z’ e 8403401
/ LY — — 4 001 —= I \ //
! I . t
:'_ i i Y N 1 osos
Ko 0.2 Max | l \ ' Ao=317+0.15
. Bio=3 234012
Section A4 I SectionB-B | Kao=1.37+010
Motes:

1. 10 sprocket hole pitch cumulative tolerance £0.2.
2. Camber not to exceed 1min in 1 00mtn.

3. Material . conductive Black Polystyrene.
4. &0 & Bo measured on a plane 0.3mm above the hattom of the pocket.
5. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.
E. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole.

Unit : millimeter
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Recommended wave soldering condition

Product Peak Temperature Soldering Time

Pb-free devices 260 +0/-5°C 5 +1/-1 seconds

Recommended temperature profile for IR reflow

tp > = —
TpF - - — Critical Zone
T toTp
T_T Ramp-up
o R -
o - TSmax ! t
= ]
I e e
£
& — {5 > |Ramp-dzown |
Preheat
t 25°C to Peak >
Time —>
Profile feature Sn-Pb eutectic Assembly Pb-free Assembly
Aver(:?rgsgren;a:(n;g)#g) rate 3°C/second max. 3°C/second max.
Preheat
—Temperature Min(Ts min) 100°C 150°C
—-Temperature Max(Ts max) 150°C 200°C
—-Time(ts min to ts max) 60-120 seconds 60-180 seconds
Time maintained above:
—-Temperature (TL) 183°C 217°C
- Time (tL) 60-150 seconds 60-150 seconds
Peak Temperature(Tp) 240 +0/-5 °C 260 +0/-5°C
Time within 5°C of actual peak 10-30 seconds 20-40 seconds
temperature(tp)
Ramp down rate 6°C/second max. 6°C/second max.
Time 25 °C to peak temperature 6 minutes max. 8 minutes max.

Note : All temperatures refer to topside of the package, measured on the package body surface.
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SOT-23 Dimension

A Marking:
i
i 1 -
3 - 431SK

T
B
| | R
—] v\:'i G 45:1 ' 3-Lead SOT-23 Plastic

Surface Mounted Package
CYStek Package Code: N3

O

}_ Style: Pin 1.Reference 2.Cathode
: J_ : 3.Anode
| D) H__{ K E{E |
DIM Inches Millimeters DIM Inches Millimeters
Min. Max. Min. Max. Min. Max. Min. Max.

0.1102 | 0.1204 2.80 3.04 0.0032 | 0.0079 0.08 0.20

0.0472 | 0.0669 1.20 1.70 0.0118 | 0.0266 | 0.30 0.67

0.0335 | 0.0512 0.89 1.30 0.0335 | 0.0453 0.85 1.15

0.0118 | 0.0197 0.30 0.50 0.0830 | 0.1161 2.10 2.95

0.0669 | 0.0910 1.70 2.30 0.0098 | 0.0256 0.25 0.65

T OO0 m>
INESIO P

0.0000 | 0.0040 0.00 0.10 0.0118 | 0.0197 | 0.30 0.50

Notes: 1.Controlling dimension: millimeters.
2.Maximum lead thickness includes lead finish thickness, and minimum lead thickness is the minimum thickness of base material.
3.1f there is any question with packing specification or packing method, please contact your local CYCtek sales office.

Material:

e Lead: Pure tin plated.
e Mold Compound: Epoxy resin family, flammability solid burning class: UL94V-0.

Important Notice:

o All rights are reserved. Reproduction in whole or in part is prohibited without the prior written approval of CYStek.

o CYStek reserves the right to make changes to its products without notice.

o CYStek semiconductor products are not warranted to be suitable for use in Life-Support Applications, or systems.

o CYStek assumes no liability for any consequence of customer product design, infringement of patents, or application assistance.
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