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400mA Low Dropout Voltage Regulator

SPX2967

DESCRIPTION

FEATURES
■  Output voltage tolerance ≤ 2%
■  400mA current capability
■  Low Dropout Voltage
■  Very low standby current consumption
■   Input voltage up to 40V
■  Overvoltage protection up to 60V (≤ 400ms)
■   Reset function down to 1V output voltage
■  ESD protection up to 2000V
■  Adjustable reset time
■  On/Off logic

®

Sipex�s SPX2967 is a 5 volt low dropout voltage regulator for automotive applications.  It supplies
output current at 400mA. The IC has short-circuit protection and has an overtemperature
protection circuit. The part is available in 7 pin TO-220 and TO-263 packages.

TYPICAL APPLICATION CIRCUIT

Advanced

APPLICATIONS
■   Automotive
■   Industrial
■   Wireless Base Station

■   Over temperature protection
■  Reverse polarity protection
■  Short-circuit protection
■  Wide temperature range
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APPLICATIONS INFORMATION

The IC regulates an input voltage V
I 
in the range of 5.5 V < V

I 
<40 V to a nominal output voltage

of V
Q
= 5.0V. A reset signal is generated for an output voltage of V

Q
 < V

RT 
(typ. 4.5V). The reset

delay can be set with an external capacitor. The device has two logic inputs. A voltage of V
E2

 >4.0V
given to the E2-pin (e.g. by ignition) turns the device on. Depending on the voltage on pin E6 the
IC may be hold in active-state even if V

E2 
 goes down to low level. This makes it simple to

implement a self-holding circuit without external components. When the device is turned off, the
output voltage drops to 0V and current consumption tends towards 0 µA.

DESIGN NOTES FOR EXTERNAL COMPONENTS

The input capacitor C
I
 is necessary for compensation of line influences.  The resonant circuit

consisting of lead inductance and input capacitance can be damped by a resistor of approxi-
mately 1Ω in series with C

I
  . The output capacitor is necessary for the stability of the regulating

circuit. Stability is guaranteed at values of ≥ 22µF and an ESR of less than 3Ω within the operating
temperature range.

The control amplifier compares a reference voltage, which is kept highly accurate by resistance
adjustment, to a voltage that is proportional to the output voltage and drives the base of the series
transistor via a buffer. Saturation control as a function of the load current prevents and over-
saturation of the power element.

The reset output RO is in high state if the voltage on the delay capacitor C
D 
greater than or equal

to VUD.  The delay capacitance CD is charged with the current ID for output voltages greater than
the reset threshold V

RT. 
If the output voltage gets lower than V

RT 
a fast discharge of the delay

capacitor C
D 
 sets in and as soon as V

CD 
gets lower than V

LD 
the reset output RO is set to low-level.

The reset delay can be set within wide range by dimensioning the capacitance of the external
capacitor.

CIRCUIT DESCRIPTION

PIN DESCRIPTION
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Pin 2, Inhibit: E2 Enable function, active High

Pin 6, Hold: E6 Hold and release function, active Low

TRUTH TABLE FOR TURN-ON/TURN -OFF LOGIC

,2niP
tibihnI

,6niP
dloH

VQ stnemmoC

L X FFO pudellupyllanretnitibihnI,etatslaitinI

H X NO elpmaxerofnoitingiyb,tibihnIaivnodehctiwsrotalugeR

H L NO
llitssitibihnIelihwrellortnocybdnuorgotevitcadepmalcdloH

.hgih

X L NO etatsgnidloh-fles:ffotuhssinoitingineve,sniameretatssuoiverP

L L NO etatsgnidloh-flesnisirotalugerelihwffotuhsnoitingI

L H FFO
sniamertibihnIelihwdloHfognisaelerybnwodtuhsrotalugeR

-fleslanretxeybderiuqergnipmalcevitcaoN.etatslanif,woL
etats-ffonirotalugerpeekot)Cµ(tiucricgnidloh

These are stress ratings only and functional operation of the device at these ratings or any other above those indicated in the operation sections of the

specifications below is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

ABSOLUTE MAXIMUM RATINGS

retemaraP lobmyS
seulaVtimiL

tinU setoN
.nim .xam

tupnI

egatloV VI 24- 24 V -

egatloV VI - 06 V sm004≤T

tnerruC II - - - detimiLyllanretnI

tuptuOteseR

egatloV V OR 3.0- 7 `V -

tnerruC I OR - - - detimiLyllanretnI

yaleDteseR

egatloV VD 3.0- 24 V -

tnerruC VD - - - -

tuptuO

egatloV VQ 3.0- 7 V -

tnerruC IQ - - - detimiLyllanretnI

tibihnI

egatloV V 2E 24- 24 V -

tnerruC I 2E 5- 5 Am sm004≤t
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These are stress ratings only and functional operation of the device at these ratings or any other above those indicated in the operation sections of the

specifications below is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

ABSOLUTE MAXIMUM RATINGS

retemaraP lobmyS seulaVtimiL tinU setoN

dloH

egatloV V 6E 3.0- 7 V -

tnerruC I 6E - - Am detimiLyllanretnI

DNG
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tneibmAnoitcnuJ R ajht - 56 W/K egakcap022OTniP7

esac-noitcnuJ R cjht - 6 W/K egakcap022OTniP7

esac-noitcnuJ Z cjht - 2 W/K egakcap022OTniP7

tneibmAnoitcnuJ R ajht - 07 W/K egakcap362OTniP7

esac-noitcnuJ R cjht - 6 W/K egakcap362OTniP7

esac-noitcnuJ Z cjht - 2 W/K egakcap362OTniP7
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ELECTRICAL CHARACTERISTICS
VIN = 13.5V; -40°C < TJ < 125°C. The ♦ denotes the specifications which apply over the full operating temperature range, unless
otherwise specified.

Note 1:  Drop voltage = VI - VQ  measured when the output voltage has dropped 100mV from the nominal value obtained at 13.5V input.

retemaraP myS niM pyT xaM stinU snoitidnoC

egataloVtuptuO VQ 9.4 0.5 1.5 V
I≤Am5 Q Am004≤

V≤V6 I V62≤
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I≤Am5 Q Am051≤

V≤V6 I V04≤

gnitimiLtnerruCtuptuO IQ 005 - - Am jT C°52=

noitpmusnoCtnerruC
Iq I= I I- Q

Iq - - 05 Aµ ffodenrutCI

noitpmusnoCtnerruC
Iq I= I I- Q

Iq - 0.1 01 Aµ
jT C°52=

ffodenrutCI

noitpmusnoCtnerruC
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Iq - 3.1 4 Am
IQ Am5=

nodenrutCI

noitpmusnoCtnerruC
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Iq - - 06 Am IQ Am004=

noitpmusnoCtnerruC
Iq I= I I- Q

Iq - - 08 Am
IQ Am004=
Vr V5=

egatloVporD V RD - 3.0 6.0 V IQ )1eton(Am004=

noitalugeRdaoL V∆ Q - - 05 Vm I≤Am5 Q Am004≤

noitalugeregatlov-ylppuS V∆ Q - 51 52 Vm
VI V63ot6=
IQ Am5=

noitcejeregatlov-ylppuS V∆ Q - 45 - Bd
fr zH001=
Vr V5.0=

ytilibatsmretgnoL V∆ Q - 0 - Vm h0001
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ELECTRICAL CHARACTERISTICS
VIN = 13.5V; -40°C < TJ < 125°C. The ♦ denotes the specifications which apply over the full operating temperature range, unless
otherwise specified.

Note 2:  The reset output is low for 1V < VQ < VRT

retemaraP myS niM pyT xaM stinU snoitidnoC

rotareneGteseR

dlohserhTgnihctiwS V TR 2.4 5.4 8.4 V -
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-
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emitnoitcaerteseR t RR - 2 - µS Fn001=C
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egatlovffonruT V HNI,L 2 - - V ffodenrutCI

rotsiseRnwodlluP R HNI 05 001 002 Ωk -
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tnerruCtupnI I HNI - 53 001 Αµ V HNI 4= V

egatloVdloH V DLOH,U 03 53 04 % otderrefeR VQ

egatloVffonruT V DLOH,L 06 07 08 % otderrefeR VQ

rotsiseRpulluP R DLOH 02 05 001 Ωk -

noitcetorPegatlovrevO

egatloVffonruT V VO,L 24 44 64 V -

siseretsyHnonruT V∆ VO,L 2 - 6 V -
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TEST CIRCUIT
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TIME RESPONSE
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VINH
VU,INH

VL,INH

VRT

VQ

VD

VUD
VLDVD, SAT

dV

dt

ID
CD

=

<tRR

tRR

VRO

VRO,SAT

Power on
Reset

Thermal
Shutdown

Voltage Drop
at Input

Undervoltage
at Output

Secondary
Spike

Lead
Bounce

Shutdown

t

t

t

t

t

tD



9

Date: 8/23/04                                                     SPX2967 400mA Low Dropout Voltage Regulator © Copyright 2004 Sipex Corporation

ENABLE AND HOLD BEHAVIOR

VRO, SAT

V RO

VD, SAT
VLD

VUD

VD

VRT

VQ, NOM

VQ

VL, HOLD

VU, HOLD

VE6

VL,INH

VU,INH

VE2

V
I

t

t

t

t

t

t

1)

2) 4) 6)
7)

5)

10)

8)

3) 9)

tD tRR

<10us <10us

1) Enable Device
2) Hold Inactive
3) Power-on reset
4) Hold active, clamped to
GND by external uC
5) Enable inactive, clamped by int.
pull down resistor.

6) Pulse width smaller than 1us.
7) Hold inactive, released by uC.
8) Voltage controller shutdown.
9) Output-low reset
10) No switch via V    possible after E6
was released to V    > V           for more
than 4 us.

E6
E6 E6, REL
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PACKAGE: 7 PIN TO-220

0.25+/-0.01
[6.35+/-0.25]

SEATING
PLANE

0.177+/-0.02
[4.50+/-0.51] TYP

0.050 [1.27]

0.18 +/- 0.01 [4.57 +/-0.25]

0.105
[2.67] TYP

0.
85

4+
/-

0.
03

 [
21

.6
9+

/-
0.

76
]

0.
97

2+
/-

0.
03

 [
24

.6
9+

/-
0.

76
]

0.
04

9 
[1

.2
4]

7º

0.405+/-0.010 [10.29+/-0.25]

3º TYP

0.3 [7.62] REF

0.026 [0.66] TYP
0.050 [1.27] TYP

0.034+/-0.005
 [8.64+/-0.25]

0.108+/-0.10
 [2.64+/-0.25]

0.400+/-0.10
 [10.16+/-0.25]
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PACKAGE: 7 PIN TO-263

.160       -       .190

0         -        .010

Dimensions in (mm)7 PIN TO-263
JEDEC TO-263
(BB) Variation

.020       -        .039

.015       -        .029

.070       -       .110

-

    -          -

A

A1

b

c

E

E1

L

L1

L2

MIN    NOM   MAX

e .067 BSC

.066-

D1 .270       -         -

.380       -        .420

.245 --

H .575       -       .625

.070

L3 .010 BSC

c

WITH PLATING

BASE METAL

(b)

CONTACT AREA

E

E

L2

5X b

e4X

(DATUM  A)

c2 .045       -        .023

c

C2

A

H

SEATING PLANE

D1
L1

(E)

E1

L

0º-8º

L3

1 2 3 4 5 6 7

7 PIN TO-263
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Corporation

ANALOG EXCELLENCE

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.

Sipex Corporation

Headquarters and
Sales Office
233 South Hillview Drive
Milpitas, CA 95035
TEL: (408) 934-7500
FAX: (408) 935-7600

ORDERING INFORMATION

Part number Output Voltage Package Type

   SPX2967U ......................... 5.0V ............................................................. 7 Pin TO-220

   SPX2967T.......................... 5.0V ............................................................. 7 Pin TO-263
Available in lead free packaging.  To order add �-L� suffix to part number.

Example: SPX2967U = standard; SPX2967U-L = lead free


