
s ig n o t ic s 550PRECISION VOUJUX NECUUION

INSCR IPTIO N
The 550 is a precision monolithic voltage regulator capable 
of positive or negative supply operation as series, shunt, 
switching or floating regulator. Guaranteed line regulation 
is provided for input voltages ranging from 8.5 volts to as 
high as 50 volts. The output voltage can be continuously 
adjusted from 2 volts to 40 volts. Foldback current limiting 
can be accomplished through the use of one external 
resistor. Internal circuitry permits on and off strobing with 
DTL and TTL logic inputs and latched shut-down with a 
pulsed input.

1 MATURES:
•  LINE REGULATION GUARANTEED OVER INPUT 

VOLTAGE RANGE OF 8.5 VOLTS TO AS HIGH AS 
50 VOLTS.

•  OUTPUT VOLTAGE CONTINUOUSLY ADJUSTABLE 
FROM 2 VOLTS TO 40 VOLTS

•  .01% LINE AND LOAD REGULATION
•  ADJUSTABLE LIMITING OF SHORT CIRCUIT 

CURRENT
•  FOLDBACK CURRENT LIMITING WITH ONE 

EXTERNAL RESISTOR
•  REMOTE AND LATCHING SHUTDOWN
•  OUTPUT CURRENT UP TO 150mA WITHOUT 

EXTERNAL POWER TRANSISTORS

ABIC CIRCUIT SCHEMATIC

LINEAR INTEGRATED CIRCUITS
PIN CO NFIGURATIONS

A PACKAGE
(Top View)

1. NC
2. Current Limit 
'3. Current Senie
4. Inverting Input
5. Noninverting Input
6 - V REF
7. V -
8. NC
9. V z

10- vout
11. Vc
12. V +
13. Frequency Compensation
14. NC

L PACKAGE

1. Current Sense
2. Inverting Input
3. Noninverting Input
4. V r e f
5. V -  
6- V out
7. Vc
8. V+
9. Frequency Compensation

10. Current Limit

ORDER PART NOS. NE550L/SE550L

AB SO LUTE M AXIM UM  RATINGS:
SE550 NE550

Voltage from V+ to V" 50V 40V
Input-Output Voltage

Differential 45V 37V
Maximum Output Current 150mA 150mA
Current from V z 15mA 15mA
Internal Power
Dissipation (Note 1) 800mW 800mW

Operating Temperature
Range -5 5 °C to + 1 2 5 C -0°C to 70°C

Storage TeTnperature
Range -65 °C to + 1 5 0 C -65°C to +150°C

Lead Temperature 300° C 300° C
NOTE:
1. Rating applies for case temperatures to 125°C; derate linearly at 

6.5m W /°C for ambient temperatures above +75°C.
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LINEAR INTEGRATED CIRCUITS ■ 550

L t e, j H s tA L  C H A R A C T E R IS I ICS (Tą = 25°C unless otherwise specified) (Notes 1 and 2)
PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

NE550
Line Regulation .08 0.3 % V out V |n = 8 .5  to  40V

0.35 % V out 0 ° C < T A < 7 0 ° C ,  V jn = 12 to  40V

Load Regulation .03 0.2 % V o ut 1 ^ = 1  m A to  50m A

0.4 % V o ut 0°C  <  T a  <  70°C , I L = 1 m A to  50m A

Ripple Rejection 75 dB f  = 50 Hz to  10 kHz, CREF = 0
90 dB f  = 50 Hz to  10 kHz, CREF = 5mF

Average Tem perature  C oeffic ien t
o f O u tp u t Voltage .002 .015 % /°C 0 ° C < T a < 7 0 ° C

S hort C ircu it C urren t L im it 50 60 70 m A RSC = 10U, V  . = 0

Reference Voltage 1.53 1.63 1.73 V
O utp u t Noise Voltage 20 mV  rms BW = 100 Hz to  10 kHz, CREF = 0

2.5 mV  rms BW = 100 Hz to  10 kHz, CREF = 5m F
Long Term  S ta b ility 0.1 % /1000 hrs.
Standby Curren t Drain 1.6 3.0 m A l L  = 0 , V in = 40V

Inp u t Voltage Range 8.5 40 V
O utp u t Voltage Range 2.0 37 V
Inp u t-O u tp u t Voltage D iffe ren tia l 3.0 38 V

SE550
Line Regulation 0.05 0.1 % V out V . = 1 2  to  40V  in

0.2 0.6 % V o ut V in = 8 .5 to  50V

0.25 % V o ut - 5 5 ° C < T a < + 125°C , V jn = 12 to  40V

Load Regulation 0 .0 3 .10 % V out l L = 1m A to  50m A

.6 % V o ut -55°C  <  T A  <  +125°C , IL = m A  to  50m A

Ripple Rejection 75 dB F = 50 Hz to  10 kHz, CREF = 0
90 dB F = 50 Hz to  10 kHz, CREF = 5mF

Average Tem perature  C oeffic ien t
o f O u tp u t Voltage .002 .012 % /°C - 5 5 ° C < T a < + 1 2 5 ° C

S hort C ircu it L im it 50 60 70 mA r s c  = i o n ,  v Qut *= o

Reference Voltage 1.58 1.63 1.68 V
O utp u t Noise Voltage 20 mV  rms BW = 100 Hz to  10 kHz, CREF = 0

2.5 mV  rms BW = 100 Hz to  10 kHz, CREF = 5m F
Long Term  S ta b ility 0.1 % /1000 hrs.
S tandby Curren t Drain 1.3 2.0 m A l L  = 0. V jn = 50V

Inp u t Voltage Range 8.5 50 V
O utp u t Voltage Range 2.0 40 V
Inp u t-O u tp u t Voltage D iffe ren tia l 3.0 45 V

NOTES
1. Unless o th e rw is e  s p e c ifie d , -  2 5 °C , V jn -  V + = V c = 1 2 V , V ”  = OV, V o u t  = 5 V , l L -  1 m A , R sc = 0, = 1 0 0 p F , and d iv id e r  im pedance

as seen b y  e r ro r  a m p lif ie r  ca  2k£2  w h e n  co n n e c te d  as sh o w n  in  F ig u re  1.
2. T he  lo a d  and lin e  re g u la tio n  s p e c if ic a tio n s  are fo r  c o n s ta n t ju n c t io n  te m p e ra tu re . T e m p e ra tu re  d r i f t  e ffe c ts  m u s t be ta ke n  in to  a c c o u n t

s e p a ra te ly  w h e n  th e  u n it  is o p e ra tin g  u n d e r c o n d it io n s  o f h igh  o r vary.ing d is s ip a tio n .

MCAL C H A R A C T E R IS T IC  C U R V E S

LOAD REGULATION 
AS A FUNCTION OF

LOAD CURRENT IN mA

MAXIMUM LOAD CURRENT AS A 
FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL

|vm -  Vou, | IN VOLTS

RELATIVE OUTPUT VOLTAGE 
AS A FUNCTION OF 

LIMITED OUTPUT CURRENT

OUTPUT CURRENT IN mA

6-45



LINEAR INTEGRATED CIRCUITS ■ 550

i'V’P IC A L  C H A R A C T E R IS T IC  C U R V E S  (Cont d.)

RIPPLE REJECTION ASA  
FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL

SENSE VOLTAGE AND SHORT 
CIRCUIT CURRENT LIMIT AS A

SHORT CIRCUIT AND FOLDBACK 
CURRENTS AS A FUNCTION OF

TEMPERATURE IN «C TEMPERATURE I

REMOTE CONTROL 
CHARACTERISTICS 
AS A FUNCTION OF 

TEMPERATURE

i • 
1 ,

OUTPUT IMPEDANCE 
AS A FUNCTION OF

LINE TRANSIENT RESPONSE

TEMPERATURE IN “C FREQUENCY IN Hi TIME IN MICROSECONDS

LOAD TRANSIENT RESPONSE

L

\
£

“

STANDBY CURRENT 
AS A FUNCTION OF

FOLDBACK CURRENT LIMITED 
OUTPUT VOLTAGE AS A 

FUNCTION OF OUTPUT

TIME IN MICROSECONDS INPUT VOLTAGE IN VOLTS OUTPUT CURRENT IN mA
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550 -  PRECISION VOLTAGE REGULATOR

i YPSGAL A P P L IC A T IO N S

BASIC POSITIVE VOLTAGE 
REGULATOR

NEGATIVE VOLTAGE REGULATOR

R1 + R2 temperature drift

F IG U R E 1

R1 + r 2 temperature drift 
NOTE 1

F IG U R E 2

POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor)

POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor)

FIG U RE 4.

REMOTE SHUTDOWN REGULATOR 
WITH CURRENT LIMITING

FIG U R E 6

FOLDBACK CURRENT LIMITED 
REGULATOR

SECOND ORDER FOLDBACK 
CURRENT LIMITED REGULATOR

• k n e e  =

• f b

Rsc
V S EN SE  - <r FB ‘ 'CL> 

RSC
(V q u T  + VSENSE* r 3/r 4 ' VgENSE

nsc ---------------------- -

'C L  — 125  JUA FIGURE 5A FIGURE 5B

REMOTE LATCHING SHUTDOWN 
REGULATOR

8415, 8417, 2 /3  8471, 1/3 8891, 
8T90, 1/2 8 4 8 1 ,8 8 8 1 , 8T90  
NOTE 2

FIG U RE /

POSITIVE SWITCHING REGULATOR

F IG U R E S
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550 -  PRECISION VOLTAGE REGULATOR

PICA5 APPLICATIONS (Cont'd.)

POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR

FIG U R E 10

NOTES:
1. To utilize the SE5S0L in applications which require V z, an external 6 .2 volt zener diode should be connected in series with
2. The "Shut-down" gate need only be pulsed to latch the regulator output to zero. R . may be omitted for active pull-up devices. The 

"Unlatch" gate must have an open collector.

i< j |VALENT CIRCUIT
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