CS-8125

STI8-SD

5V, 750mA Low Dropout Linear
Regulator with Delayed RESET

The CS-8125 is a low dropout, high
current regulator. Included on-chip
is a RESET function with an exter-
nally set delay time. During power
up, or after detection of an error in
the regulated output, the RESET
pin will remain in the low state for
the duration of the delay. Types of
errors detected include short cir-
cuit, low input voltage, input tran-
sients and thermal shutdown, that
cause the output to become unregu-
lated. The current charging the
delay capacitor (Cpgp Ay) is very
low, thus allowing long delay
times.

Block Diagram

In automotive applications, the
(CS5-8125 and all regulated circuits
are protected from reverse battery
installations, as well as two-battery
jumps. During line transients, such
as a 60V load dump, the 0.75A reg-
ulator will automatically shut down
to protect both internal circuits and
the load.

The CS-8125 is packaged in a 5-lead
TO-220, with copper tab for connec-
tion to a heat sink, if necessary.

NOTE: The CS-8125 is pin compati-

ble with the CS-925A, CS-925
LM2925, LM2926, TLE4260, ST4947.
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E Absolute Maximum Ratings
> o]

$] Input Voltage
Operating Range ........

Overvoltage ProteCtion ...ttt e s ene
Internal Power DISSIPation.....c.ocooiiiiiiiiiiiciincs ittt

Operating Temperature Range

Junction Temperature RANGE ........ccocvrieieieiniiciieeenr ettt
Storage Temperature Range ...t

Lead Temperature: TO-220 (10 sec)

Electrical Characteristics for Voyur: Vin =14V, C, = 10pF, Ioyr= 500mA, -4

...-40°C to +125°C

.............................. -40°C to +150°C
.............................. -65°C to +150°C

unless otherwise specified

PARAMETER < TEST CONDITIONS o U MIN

Output Voltage, VOUT 6V<VIN<26V IouTs500mA, 4.75

: xﬂg«x squ by

mAslou:

Rlpple Re]ectlon
Ctm:ent Limit' "
Output Noise Voltage
~Long Term, Stability, ..

Maximum Line Tran51ent

Reverse l’olanty Inp
- Voltage, DC #1177 L e SEAERERER R 1 S
Reverse Polarity Input % Duty Cycle, T A<100ms -50 -80 v
Voltage, Transient 10Q Load
B RESET Function (RESET)
RESET Voltage
Output Low Igmng=1.6mA 0.30
Output ngh Isource=0 5.0
RESET Output Current Limit . Vgpspr=1.2V. LMo
VouT Threshold 4 8
Delay Tnne '

v
o

Delay Current 0.8
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1 ViN Supply voltage to IC, usually direct fron{ £he battery
R 2 : e - V@U’g f. i f Regulated mitput vol’sage SV(typ) Vi U ii%)~ ') .
3 Gnd Ground connection
L et Timing Gapaditor for RESET function 1%
5 RESET CMOS compatible output pin. RESET goes low whenever VOUT

is out of regulation.

Typical Performance Characteristics

Resel Voltagevs, Curren{ i

Delay Timews. CoeLay. oo

Reset Voltage on Power-up.

108
2000 2000
/]
o 1800 ! / 108 / . 1800 ! 1
= 2 =
£ 1600 Vin =5/ / N £ 1600 Vin=5V /
W . 104 uw
2 1400 ‘é’ / 2 1400
2 £ Y E
g 1200 / g o / % 1200
z =
2 1000 = /] 2 1000
5 Z 100 s
=
2 s 3 / 5 e
G s00 e pd 5 600
& 10 a
400 // @ 400
// f -
200 — 1 200 | _—
] -
1 5 10 15 20 25 30 35 40 0.1 1 5 10 15 20 25 30 35 40
RESET OUTPUT CURRENT (mA) 104 108 102 10' 1 10 100 RESET OUTPUT GURARENT (mA)

T T
w 1 500mMA W
o N our= os 100
EE 10 BE o JaN
. oz cz
2z >0 >Q 0 /
= g O 5k 7
8 Ez Ez -0 /
= 38 -0 v 3% 100 N/
e 150
5 w 208 = o8} N
g gs g o
2 3y 3 25 06
] >2Z 2 SE
5% 1 g 04
>
. ; 3° 4 & oz
0 100 200 300 400 500 600 700 800 00
OUTPUT CURRENT {mA} 0 10 20 30 40 50 &0 0 10 20 30 40 50 60
TIME (us) TIME (us)

120 7 l | | 20 | l
110 / 6 —R=10Q 18 INFINITE
o 100 7 5 ) _ 15 HEAT SINK
E 9 s 2 ., N\
> o 4 z N
g 2 / 2 1 N
g 7 y4 53 £ AN
o 60 4 g @ 10
[ /! L 2 @
Z 50 / 5 2 g
o o
G 40 7 E g I~k 10° C/W HEAT SINK
£ g9 Vs o 3
3 0 T
)
20 iy ] 5 = NO HEAT SINK |
10 [—] | -
0 -2 0
0 100 200 300 400 500 600 700 800 -40 -20 Q 20 40 60 0 10 20 30 40 50 60 70 80 90
QUTPUT CURRENT (mA) INPUT VOLIAGE (V) AMBIENT TEMPERATURE (°C)

B 2067556 00DD2504 295 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

STI8-SD



CS-8125

Dropout Voltage: The input-output voltage diffcrential at
which the circuit ceases to regulate against further
reduction in input voltage. Measured when the
output voltage has dropped 100mV from the
nominal value obtained at 14V input, dropout
voltage is dependent upon load current and
junction temperature.

Input Voltage: The DC voltage applied to the input
terminals with respect to ground.

Input Output Differential: The voltage difference
between the unregulated input voltage and the
regulated output voltage for which the regulator
will operate.

Line Regulation: The change in output voltage for a
change in the input voltage. The measurement is
made under conditions of low dissipation or by
using pulse techniques such that the average chip
temperature is not significantly affected.

Load Regulation: The change in output voltage for a
change in load current at constant chip
temperature.

' Definition of Terms

Long Term Stability: Output voltage stability under accel-
erated life-test conditions after 1000 hours with
maximum rated voltage and junction temperature.

Output Noise Voltage: The rms AC voltage at the output,
with constant load and no input ripple, measured
over a spcecified frequency range.

Quiescent Current: The part of the positive input current
that does not contribute to the positive load cur-
rent. The regulator ground lcad current.

Ripple Rejection: The ratio of the peak-to-peak input
ripple voltage to the peak-to-peak output ripple
voltage.

Temperature Stability of Voy1: The percentage change in
output voltage for a thermal variation from room
temperature to either temperature extreme.

Current Limit: Peak current that can be delivered to the
output.

Application Notes

i LU Bxternal Capaéitors

The CS-8125 output capacitor connected to the Vo pin
is required for stability. Without it,the regulator output
will oscillate. The 10pF shown is the minimum recom-
mended value. Actual size and type may vary depending
upon the application load and temperature range.
Capacitor effective series resistance (ESR) is also factor in
the IC stability. Worst-case is usually determined at the
minimum junction and ambient temperature and a load of
50 - 200mA.

Output capacitors can be increased in size to any desired
value above the minimum. One possible purpose of this
would be to maintain the output voltage during brief con-
ditions of negative input transients that might be charac-
teristic of a particular system.

Capacitors must also be rated at all ambient temperatures
expected in the system. To maintain regulator stability

down to —40°C, capacitors rated at that temperature (such
as tantalums) must be used.

The range of values for Cpel,y is limited only by stray
capacitances on the lower extreme and capacitance leak-
age on the other. Thus, delay times from microseconds to
seconds are possible. The low charging current, typically
2.0 nA,allows the use of small inexpensive disc capacitors
for the nominal range of 100 to 500 ms. This is the time
required in many microprocessor systems for the clock
oscillator to stabilize when initially powered up. The
RESET output of the regulator will thus prevent erro-
neous data and/or timing functions to occur during this
part of opcration. The same delay is incorporated after
any other fault condition in the regulator output is
corrected.

Timing Diagram for RESET function

60V
14V 31V 26Y 14V
3v
Vin oV |
5V 5V 5V 5V
2.4V
ov ov
Vour oV — I
v |
RESET gy ‘ |
SYSTEM TURN LOAD LOWV,  LINENOISE,ETC. Veur THERMAL TURN
CONDITION ON DUMP SHORT SHUTDOWN OFF
CIRCUIT
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STI8-SD

*

C1 required if regulator is located far from power supply filter. =

C2 required for stability value may be increased. Capacitor must be capable of operating at minimum temperature expected.

Package Specification

“Packige Dimensions in MM (Inches)

L PACKAGETHERMALDATA @ 50 0

TO-220 Vertical Thermal Data TO-220

Reyc typ 35 “C/W
RQJA typ 50 °(:/‘/V
< B4 45(175)

l4—1o 16¢ 400)—)‘ 11 ‘:3(( ?::55)) —p|
TO-220 Horizontal

14 71(579)

O [———| 4.45( 175)
14 38 566) 1.40(.055)

)——»‘ — P
’4-—10 16( 400, T 14(05)

H T L O "
.

5 84( 230)

e l O 14.86 (.585)
0 81(032) 267( 105) » i 038(015)
6 381( 268) 4 53(179) < 2;2: :?:)) H
4.06( 1?60)
06 (. ,
z-»‘ |$ 038(015)3 Lseo(zeo)
081(03 1 70(.067) iz 2.67 (.105)
6 81( 268,
Tk Ordefing Information :

Part Number Description

(CS-8125T TO-220 Straight

CS-8125TV . TO-220 Vertical *

CS-8125TH TO-220 Horizontal

I 20L7556 000250L OL&S mm
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