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SC431
Adjustable Shunt Regulator

POWER MANAGEMENT

The SC431 is a three terminal adjustable shunt
regulator with thermal stability guaranteed over
temperature. The output voltage can be adjusted to any
value from 2.5V (V_.) to 36V with two external
resistors. The SC431 has a typical dynamic output
impedance of 0.25Q. Active output circuitry provides a
very sharp turn on characteristic, making the SC431 an
excellent replacement for zener diodes.

The SC431 shunt regulator is available with four
voltage tolerances (0.5%, 1.0% and 2.0% over T, = -40°C
to +85°C and 0.5% over T, = -40°C to +125°C) and three
package options (SOT-23-3, SO-8 and T0-92). This
allows the designer the opportunity to select the
optimum combination of cost and performance for their
application.

Typical Application Circuit®®

R
VIN o—AANN ®——o\/ouT

VREF SC431
GND I @ o

Features

Wide operating current range 100uA to 150mA
Low dynamic output impedance 0.25 Q typ.
Trimmed bandgap design + 0.5%

Alternate for TL1431, TL431, LM431 & AS431
Industrial temperature range

Available in SOT-23-3, SO-8 and TO-92 packages

LA X X X X 2

Applications

€ Linear Regulators

€ Adjustable Supplies

€ Switching Power Supplies

€ Battery Operated Computers
€ Instrumentation

€ Computer Disk Drives

Notes:

1) SetV, according to the following equation:
R1
Vour =V, El+—H+I R1
ouT REF [l R2 |:| REF

2) Choose the value for R as follows:

* The maximum limit for R should be such that the
cathode current, |, is greater than the minimum
operating current (100uA) at VIN(MIN)'
* The minimum limit for R should be such that |, does
not exceed 150mA under all load conditions, and the
instantaneous turn-on value for IZ does not exceed

200mA. Both of the following conditions must be met:
V,

>

IN(max)

™"~ 200mA  (to limit instantaneous turn-on 1)

R > VIN(max) —Vour o
m.n——IOUT(mm) +150mA (to limit I, under normal

operating conditions)
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Absolute Maximum Ratings

Parameter Symbol Maximum Units
Cathode Voltage Vv, 37 \
Continous Cathode Current L, 150 mA
Reference Input Current ke 10 mA
Power Dissipation at T, = 25°C
SOT-23-3 P, 0.37 w
SO-8 0.78
TO-92 0.95
Thermal Resistance
SOT-23-3 0, 336 °C/W
SO-8 163
TO-92 132
Operating Ambient Temperature Range
SC431Cx-.5, SC431Cx-1, SC431Cx-2 T, -40 to +85 °C
SC431CxQ -40 to +125
Operating Junction Temperature Range T, -40 to +150 °C
Storage Temperature Range . -65 to +150 °C
Lead Temperature (Soldering) 10 seconds LEAD 300 °C
ESD Rating (Human Body Model) Veeo 2 kv
Electrical Characteristics
Unless specified:T, = 25°C. Values in bold apply over full operating ambient temperature range.
SC431Cx-.5, SC431Cx-1
SC431CxQ
Parameter Symbol Condition Min Typ Max Min Typ Max | Units
Reference Voltage Vier V, =V, L, =10mA® 2482 | 2.495 | 2507 | 2.470 | 2.495 | 2.520 V
Ver Temp Deviation Viey V, =V . L, = 10mA® 8 17 8 25 mV
Ratio of Change in AVegr | L, =10mA, AV, =10V to V -05 | 27 -0.5 2.7 | mvV
V... toChangeinV, | AVz | | =10mA, AV, =36V to 10V 10 | -20 10 | -20
Reference Input ler R1 = 10kQ, R2 = o, 0.5 4 0.5 4 MA
Current L, = 10mA®
ber '_I'er_nperature IREF(DEV) R1 = 10kQ, R2 = oo, 04 1.2 04 1.2 HA
Deviation L, =10mA®
Off-State Cathode L orp) Vier =0V, V, =36V® 0.04 | 0.50 0.04 | 0.50 HA
Current
Dynamic Output r, f<1lkHz, V,=V_ 0.25 | 0.50 0.25 | 0.50 Q
Impedance L, = 100pA to 100mA®
Minimum Operating L oy V, =V D 100 100 MA
Current

(0 2001 Semtech Corp.

www.semtech.com



7] sc431
" SENMTECH

POWER MANAGEMENT

Electrical Characteristics (Cont.)

Unless specified:T, = 25°C. Values in bold apply over full operating ambient temperature range.

SC431Cx-2
Parameter Symbol Condition Min Typ Max | Units
Reference Voltage Vieer V, =V, L, =10mA® 2.445 | 2.495 | 2.545 \Y
Ver Temp Deviation Viey V, =V e L, = 10mA® 15 30 mV
Ratio of Change inV___to AVger l,=10mA, AV, =10Vto V . -0.5 2.7 | mVV
Change inV, ave L, = 10mA, AV, =36V to 10V 1.0 | 20
Reference Input Current e R1 = 10kQ, R2 = o, |, = 10mA® 0.5 4 PA
l.e- Temperature Deviation eroey) R1 = 10kQ, R2 = o, |, =10mA® 0.4 1.2 PA
Off-State Cathode Current L, ore) Vier =0V, V, =36V® 0.04 | 0.50 PA
Dynamic Output Impedance r, f<1kHz, V,=V_., |, = 100pA to 100mA® 0.25 | 0.50 Q
Minimum Operating Current L oy V, =V Y 100 PA
Notes:
(1) See Test Circuit 1 below.
(2) See Test Circuit 2 below.
(3) See Test Circuit 3 below.
VIN. AAA Vz SYIN AAA——> Y2 SYN_ AAA——> vz
| REF viz Ri | REF viz
L& e = A
R2 v iz (off)
Test Circuit 1 Test Circuit 2 Test Circuit 3
V,=V,_, V,>V__ Off-State
Min | Max | Symbol
Cathode Voltage, V, Vier 36 \%
Cathode Current, I, 0.1 150 mA
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Pin Configurations

S0T-23-3 (Top View) S0-8 (Top View) TO-92 (Top View)
2[JCathode  Cathode o1 8D Reference Cathode
Anode [ 3 Anode 02 7D Anode
= Anode 3 6 D Anode Anode
1[J] Reference
N/C o4 5FDN/C Reference

Block Diagram Symbol

Cothodel
? o Cathode
Ref +\
_/>\ A
Ref
Vref
% ¢ Anode
Anode

Ordering Information

Tolerance 0.5% 0.5% 1.0% 2.0%

Ambient Temperature Range -40°C to +85°C -40°C to +125°C -40°C to +85°C -40°C to +85°C

SOT-23-3®W SC431CSK-5TR SC431CSKQTR SC431CSK-1.TR SC431CSK-2.TR

SO-8@ SC431CS-5TR SC431CSQTR SC431CS-1.TR SC431CSK-2.TR

TO-92® SC431CZ-5TA SC431CZQTA SC431CZ-1.TA SC431CZ-2.TA
Notes:

(1) Only available in tape and reel packaging. A reel contains 3000 devices.
(2) Only available in tape and reel packaging. A reel contains 2500 devices.
(3) Only available in an ammo pack. An ammo pack contains 2500 devices.
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Marking Information

S0T-23-3 (Top View) S0-8 (Top View) TO-92 (Top View)

yyww = Datecode
(Example: 9815)

yyww = Datecode (Example: 0008)
xxxxx = Semtech Lot # (Example: 00101)
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Typical Characteristics

Cathode Current vs. Cathode Current vs.
Cathode Voltage Cathode Voltage
300 Vz = VRer 150 Vz = VRer
00 |TA=25°C 1o |Taz25°C
100 50
,i 0 — g 0
= / = -
-100 { -50 /
-200 | -100
-300 -150
2 1 0 1 2 3 -2 -1 0 1 2 3
Vy (V) Vz (V)
Reference Voltage vs. Reference Input Current vs.
Junction Temperature Junction Temperature
2515 o — 100 r—7oma
I, = 10mA R1=10kQ
2.510 80 R2 =
2.505
— ~ 60
 2.500 =
>Dc / _& /
40
2.495 /
2.490 20
2.485 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
T, (°C) T, (°C)
Ratio of Delta Reference Voltage to Delta Cathode Off-State Cathode Current
Voltage vs. Junction Temperature vs. Junction Temperature
0.5 100
Iz=10mA Vz = 36V
AVz =3V to 36V Vrer = OV
0.4 10
g /
>
£ 03 1
>N / :;CL //
& — =
; 0.2 0.1
> /
< |
0.1 0.01
0 0.001
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
T, (°C) T, (°C)
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Typical Characteristics (Cont.) Test Circuit - Small-Signal Gain and Phase

Small-Signal Gain and Phase Shift

vs. Frequency & oQUT

80 -180
L Iz = 10mA
70 \__\\‘\ Ta=25°C | -225 i | 7
60 Sy = e 270
0 ™~ T~ a1s —~ 10uF 232
N ~ T g
™N,
= 40 ™ ~ -360 2 SC4 3
S 30 405 =
<§ \\\ ﬁ +
20 5 450 © 1
10 \ 495 § T
Syl (&Y
0 -540 -
-10 585
-20 -630 ' . e GN D
1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06

f (Hz) —_

Reference Impedance

vs. Frequency

100

Iz=10mA
Ta=25°C

rz ()
\

0.01
1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07

f (Hz)
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Outline Drawing - SOT-23-3

A
——l»D | — ¥

- — NCHES T byt
(L) \lﬂt DIM™ /iN TMAX | WMIN [MAXINOTE
Bg VT i
LF I:H DETAIL "A” C 10831104 [2.1012.64] =
F——$ D [.035].040]0.89]1.03] —
£ e E [.070].080[1.78]2.05] —
F [.018].024].45 [.60 | —
C [.0151.020].37 [.51 | —
f H [.0005].004].013]0.10] —
é h J [ /1 J [.034[.040[.877[1.02] -
e SN S=N, <1.0051.0071.085/.180T_—

L - 1 — |0,
H- SEE DETAIL "A” M]10O [8 [0 8-

Land Pattern - SOT-23-3
< e SRR _DIMENSIONS
r— — "\ — I - N
B I I OIMPTMIN TMAX [ MIN [MAX N OTE
Pl | ! C |- 09 |- 2.20| —
Z % | l‘Jlr‘l | c (reR) E |— 04 |— 95 | —
i | G [.03 |.04 |.80 [1.00]—
T T X .05 [.04 [.80 [1.00]=
S o Y 1= 06 [— [1.40]—
E (REF) Z |14 115 13.40]3.60] —
Note:

(1) Grid placement courtyard is 8 x 8 elements (4mm x 4mm) in accordance with the international grid detailed in

IEC Publication 97.

Outline Drawing - SO-8

[#1.25(.010 )MIB (A

DETAIL "A”

[€].25(.0T0 )MIGTA MB &)

‘ «“—Jx45;\

ooay yana
-—H—-E L, faLotood) i

S—
SEE DETAIL "A”

Rliee

S MNINCHES

DIMENSIONS
MM

MIN |[MAX| MIN

MAX

NOTE

188 1.197 [4.80

5.00

149 [.158 | 3.80

4.00

.2281.24415.80

6.20

.050 BSC | 1.27

BSC

.013].020]0.33

0.51

.004[.010 ]10.10

0.25

.053].069 |1.35]1

.75

011 1.019 10.28

0.48

.007/.010 .19

.25

0 3 0

8

| | X[ | (MMO|O|o|>

.016 [.05010.40]1

27

[0 2001 Semtech Corp. 8

www.semtech.com



7] sc431
" SENMTECH

POWER MANAGEMENT
Land Pattern - SO-8

D GRID PLACEMENT
(REF) /COURTYARD

MIN TMAX | MIN [ MAX [NOTE
175 .205 |4.445/5.207] —
7701210 [4.318]5 334 —
500610 [12.7115.5| —
016 1.021 |.407 |.B33 —
045].055 [1.143]1.397] —
0951105 [2.4132.667] —
0801.105 |2.03202.667 —
125 1165 |3.176/4.191] —

e
| | - DIEA&NSIONSM
+ |+ |+ [+ INCH
| | DM FMIN TMAX T MIN | MAX]NOTE
I I c |- T19 [- T500[=
D [= [15 [= [3.81
C (REF) | | ¢z E = 05 [= [.27]—
| G |10 _[.11_[2.60/2.80]=
| | X .02 .03 [.60 [.80 |—
T Y RER) Y |- .09 |- [2.40|—
[ N8 I S B Z [= 129 [7.20[7.40[—
E (REF)
-— X
) GRID PLACEMENT COURTYARD IS 12x16 ELEMENTS
(6 mm X 8mm) IN ACCORDANCE WITH THE
INTERNATIONAL GRID DETAILED IN IEC PUBLICATION 97.
Outline Drawing - TO-92
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Contact Information

Semtech Corporation
Power Management Products Division
652 Mitchell Rd., Newbury Park, CA 91320
Phone: (805)498-2111 FAX (805)498-3804
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