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2.495V Programmable Shunt Voltage Reference

GENERAL DESCRIPTION FEATURES
TS431 series integrated circuits are three-terminal e Precision Reference Voltage
programmable shunt regulator diodes. These monolithic TS431A — 2.495V £1%

IC voltage references operate as a low temperature TS431B — 2.495V +0.5%

coefficient zener which is programmable from Vrer to 36 e Equivalent Full Range Temp. Coefficient:
volts with two external resistors. These devices exhibit a 50ppm/°C

wide operating current range of 0.3 to 100mA with a e Programmable Output Voltage up to 36V
typical dynamic impedance of 0.22Q. . t Turn-On Response

The characteristics of these references make them Si urrent Capability of 1~100mA

excellent replacements for zener diodes in man o w_IBynamic Output Impedance: 0.2Q
applications such as digital voltmeters, power suppli e Low Output Noise

and op amp circuitry. The 2.495V reference it oHS Compliant

convenient to obtain a stable reference from 5. ®

supplies, and since The TS431 series rates a
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL LIMIT UNIT
Cathode Voltage (Note) Vka 37 Vv
Continuous Cathode Current Range Ik -100 ~ +150 mA
Reference Input Current Range Irer -0.05~ +10 mA
SOT-23 0.30 W
Power Dissipation P
wer Bissipat SOP-8 > 0.50
Junction Temperature Ty +150 °C
Operating Temperature Range ﬁpER -40 ~ +85 °C
Storage Temperature Range T -65 ~ +150 °C
RECOMMEND OPERATING CONDITIO
PARAMETER YMBOL ~, LIMIT UNIT
Cathode Voltage - Vka Rer ~ 36
Continuous Cathode Current Range Ik 1~100
ELECTRICAL CHARACT ISﬂCS
PARAMETER D NS SY L MIN UNIT
v 2.470 v
Reference voltage REF
? VS)'MB ~ 2.483
o N
Deviation of referefic kA = VRer, Ik =10m
. _ AVREF - mV
input voltage Ta= full range
Radio of fto | Ika=10mA, 14 27
. _ AVREr
change,i e Voltage | AVka =1 IAV. mV/V
AVka KA - -1 -2
Refere put current = | -- 0.7 4 MA
!Dewatlon of reference e Av N 0.4 12 uA
input current, over temp. full range
Off-state Cathode @ument  [*Vrer =0V la (off) B - 1 uA
Mini "
inimum operating Vka = VRer IkA(min) -- 0.4 0.6 mA
cathode current
i tput
Dynamic Outpu f<1kHz | Zua | 3 0.22 05 0
Impedance lka

Note: Voltage values are with respect tothe anode terminal unless otherwise noted.
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ORDERING INFORMATION
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PART NO. PACKAGE PACKING
TS431ACX RFG SOT-23 3,000pcs / 7”7 Reel
TS431BCX RFG SOT-23 3,000pcs / 7”7 Reel
TS431ACS RLG SOP-8 2,500pcs / 13” Reel
TS431BCS RLG SOP-8 2,500pcs / 13” Reel

BLOCK DIAGRAM

Reference
(R) O

Cathode

—O (K

~

* The deviation parameters AVrer and AlRer are dgfined as difference b
obtained over the full operating ambien ature range that applie
e

* The average temperature coeffi
reference input voltage,

OV et (pOPC')T| ) &J

C(VREF I = [4mV | 2495m

Where: J2; temperature change.
VREF e positive or negati epen on whether the slope
le: Maximum Vrer=2496V
\‘»s

Because minimum VRer
* The dynamic imped

| Zka | = AV /

ZKA i ined as:

* When the device operating with two external resi

the circuit is given by:

IZKA|=AV/Ai|=ZKA|*(

. ) Viet M [—
: /\% ret Max — Vet Min
|
6

Tq Ambient Tem To

negative.

is j9@8itiv
°C, minimum VRer =2.492: % Rer =2.495V at 25°C, AT=70°C

0°C = 23ppm/°C

lower temperature, th ffin@ positive.

&and R2, (refer to Figure 2) the total dynamic impedance of
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ADDITIONAL INFORMATION - STABILITY

When TS431A/431B is used as a shunt regulator, there are two options for selection of C,, are recommended for optional stability:
A) No load capacitance across the device, decouple at the load.
B) Large capacitance across the device, optional decoupling at the load.

The reason for this is that TS431A/431B exhibits instability with capacitances in the range of 10nF to 1uF (approx.) at light cathode
current up to 3mA (typ). The device is less stable the lower the cathode voltage has been set for. Therefore while the device will
be perfectly stable operating at a cathode current of 10mA (approx.) with a 0.1JF capacitor across it, it will oscillate transiently
during start up as the cathode current passes through the instability region. Select a very low capacitance, or alternatively a high
capacitance (10JF) will avoid this issue altogether. Since the user will probably wish to have local decoupling at the load anyway,
the most cost-effective method is to use no capacitance at all directly acress the device. PCB trace/via resistance and inductance
prevent the local load decoupling from causing the oscillation during the tra
Note: if the TS431A/431B is located right at the load, so the load de
have to be <1nF or 210yF.

ient startup phase.

pacitor is directly across it, then this capacitor will

APPLICATIONS EXAMPLES
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APPLICATIONS EXAMPLES (CONTINUE)

Vin O—VW—4 Vout Vin VW 0 Vout
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A =S ' R1
R2 | V.. =(1+81)y
| ’I/— out R2/ "ref
Oo—F—
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Figure 3. Shunt Regulator

Figure 4. High Current Shunt Regulator
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Figure 7. TRIAC Crowbar Figure 8. SCR Crowbar

5 Version: 12104



TAl

AN
SEMICONDUCTOR

TS431

APPLICATIONS EXAMPLES (CONTINUE)
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TYPICAL PERFORMANCE CHARACTERISTICS
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)
S 80 1 1o O
S 7ok~ Ika = 10mA ||| Ika=10mA
S NG TA = 25°C TA=25°C
8 60 qi— Phase o 2 Output
S 50— = el = IKA
£ TN ™S 8 15 kQ 2320
< 40 ™~ 2
> Gan | [N N = 9uF
£ 30 A ¥-180 & M .
o Zl
= 20 \\ 2 7Z'
g g T
5 10 o 8.25 kQ
? o0 3
T 10 = e GND
£
n 20 \ L
2 100 10K 100K 1 L Test Circuit for Voltage Amplification
f - Frequency (Hz)
Figure 12. Small-Si Voltage Gain and Phase Sr@quency
100 =+ I FH
a —IKA = 10mA Faii Tt
S Eacamc L kQ g
@
(5]
=
m poe—
© 10 P~
Q.
E
8 28
[ p
@ /
5 .. /
o I I /
% LT -
: I
1 10K 100K 1 10M Tes for Reference Impedance
f - Frequen
3. Reference Impe Q Frequency
6 , .
. | Ta=25°C
S b 2.5KQ
o Output
()]
2 4
= & Pul
5 ulse § 50 O
= 9 Qulpe Generator
O /
o 2
c
©
= | @ l GND
Q.
£
" =
10 0 10 20 30 40 S0 60 70 Test Circuit for Pulse Response, lk=1mA
t - Time (uS)

Figure 14. Pulse Response

Version: 12104



TAIWAN TS431

4 SEMICONDUCTOR Taiwan Semiconductor

TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUE)
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CHARACTERISTICS CURVES

(Tc = 25°C unless otherwise noted)
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PACKAGE OUTLINE DIMENSIONS (Unit: Millimeters)
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PACKAGE OUTLINE DIMENSIONS (Unit: Millimeters)
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Specifications of the prodtcts displayed herein subject to change without notice. TSC or anyone on its behalf,
assumes no responsibility or liability for any§ naccuracies.

, selection, and use of TSC products and TSC assumes no liability
chasers’ products.

Purchasers are solely responsible for the
for application assistance or the d

Information contained herein is intended to provide a product description only. No license, express or implied, to any
intellectual property rights is granted by this document. Except as provided in TSC’s terms and conditions of sale for
such products, TSC assumes no liability whatsoever, and disclaims any express or implied warranty, relating to sale
and/or use of TSC products including liability or warranties relating to fitness for a particular purpose, merchantability,
or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications. Customers

using or selling these products for use in such applications do so at their own risk and agree to fully indemnify TSC
for any damages resulting from such improper use or sale.
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