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5V, 5V Low Dropout Dual Regulator
with RESET/ENABLE

The CS-8135 is a low dropout, high cur-
rent 5V regulator. Also included is a
standby 5V /10mA output for powering
systems with standby memuory.
Quiescent current drain is less than
3mA when supplying 10mA loads from
the standby regulator.

In automotive applications, the CS-
8135 and all regulated circuits are pro-
tected from reverse battery installa-
tions, as well as two-battery jumps.
During line transients, such as a 60V

load dump, the 500mA regulator will
automatically shut down the primary
output to protect bath internal circuits
and the load. The standby regulator
will continue to power any standby
load.

The CS-8135 is packaged in a 5-lead
TO-220, with copper tab for connection
to a heat sink, if necessary.

NOTE: The (CS-8135 is pin-compatible
with the LM2935.

Input Voltage

Operating Range......cooceevvveeniennn. 0.5V t0 26V

Overvoltage Protection.................. OO - 10 Y4
Internal Power Dissipation.........cccooooiiiiniincnnnnn. Internally Limited
Operating Temperature Range.. . . ~40°C to +125°C
Junction Temperature Range (Ty)............ ceereeremreresrinenenne e m40°C t0 +150°C
Storage Temperature Range ............coocevvveinnicinninieincne, -65°C to +150°C
Lead Temperature (Soldering 10sec) TO-220...........ccoennneee e 260°C

Electrostatic Discharge (Human Body Model) ..o 2kV

iy

Standby Output

J) Voure

Output
Bandgap Currpent
Reference Limit
Gnd ()j ) Vour1
I'hermai
Shutdown
RESET/
ENABLE

Features
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Electrical Characteristics :

PARAMETER

B Output Stage (Vour,)
Output Voltage, VOUT1 6VEVINS26V, IoyT,<500mA, 4.75 5.00

CS-8135
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Qu1escent Current IouT,£10mA, No Load on Standby 3 mA
loyT,=500mA, No Load on Standby 35 100 mA
IouT,=750mA, No Load on Standby 100 mA
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Current L1m1t 0 75 1 40 A
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Reverse Polanty VOUT12—0.6V, 10Q Load -15 -50 Vv
Input Voltage, DC
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Output N oise Voltage 10Hz—100kH7 100

‘f‘; j.'?.”@ . M Ay af LY i w‘*‘ﬁ‘“"?‘f i PPy 0312%“;““‘%:?“ L B 13 LSRN el -vrd o - EF R STESIER S T ] - e (R ik ey

i };m a? lrty“’" G R D e R ey ﬁ SEERIERERIRL L Ll TR i ma peit |

of BEE TR o Py % EEEE LEad B L phri L A ]
RORgELeTTO oAl RN et W DRI G e e s viewr Eils kdeanai LR HEIET ffiﬁﬁﬁﬂ

Output Impedance 500mApc and 10mA +mse, 200
100Hz-10kHz

B Standby Output (VOUT,) )
Output Voltage (Vour,) 6VSViN<26V Loy, S10mA 475 5.00 5.25 \%

T 'i‘ 1-@ ek aun B S SRERAR ST 5 ;;*’” o }‘E”‘“ S i R i BelC LAty Fgnariesteoy Hitl ‘ﬂx;%,mi!‘ SRELRG ST BERRIT L 1 mé‘ﬁf}"’?,&%
XZ‘ g e I S ST R Fhinighvnaio TG
W .DIOPO YOIt PUESGEER R o lfﬁ?’f Aoy TR I L LN S S e ol S A FREhel pil Al * VRIRREED
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Load Regulation im A<TOUT <10mA 10 mV
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Output Noise Voltage 10Hz-100kHz 300 pV
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Output Impedance 10mApc and 1mA .y, 100Hz-10kHz Q

M RESET Function

RESET Output Voltage
Low R;=20kQ, Vn=4.5V 0.8 1.0 Vv
High R1:20kQ VIN=14V 45 5.0 55 Vv
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ON/QOFF Resistor R1 (th% Tolerance) 20 30 kQ
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Supply voltage to IC, usually direct from battery
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Vour,

STANDBY output 5V, 10mA typ, always on.

Typical Performance Characteristics

Standby Dropout Voltage vs. Output

Dropout Voltage vs. Output Current

Output Voltage vs. Input Voltage
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Standby Output Voltage vs. Input

Voltage

Line Transient Response (Vgyty)
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Quiescent Current vs. Output Current
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§ Typical Performance Characteristics: continued
o
5 T 20
SWITCH OPEN 18 | l
Vo OFF / INFINITE
z 4 18 HEAT SINK
E / B3 \
= / % 14 \\
g 3 E 12
£ L £ AN
o 323
g2 /’/ g ® P~ CAW HEAT SINK
(=] w 10°
a 1 RN o SV
g 2 o~
5 — NO HEAT SINK \\
. : R —
o 5 10 15 20 25 0 10 20 30 40 50 60 70 80 90
STANDBY QUTPUT CURRENT (mA) AMBIENT TEMPERATURE (°C)
_ Definition of Terms
Dropout Valtage: The input-output voltage differential at Long Term Stability: Output voltage stability under
which the circuit ceases to regulate against further accelerated life-test conditions after 1000 hours
reduction in input voltage. Measured when the with maximum rated voltage and junction
output voltage has dropped 100mV from the temperature.
nominal value obtained at 14V input, dropout Output Noise Voltage: The rms AC voltage at the output,

voltage is dependent upon load current and
junction temperature.

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

with constant load and no input ripple, measured
over a specified frequency range.

Quiescent Current: The part of the positive input current
that does not contribute to the positive load

Input Output Differential: The voltage difference current. i.e., the regulator ground lead current.
between the unregulated input voltage and the
regulated output voltage for which the regulator
will operate.

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

Temperature Stability of Voyt: The percentage change

in output voltage for a thermal variation from
room temperature to either temperature extreme.

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

Load Regulation: The change in output voltage for a output.

change in load current at constant chip
temperature.

Typical Circuit Waveform

60V
v \_ 3V 26V 14v
N 14V av

SWITCH OPEN o1t CLOSED P OPEN
5V 5V 5V 5V
2.4V —/— ] / ]
ov ov
Vour, 0OV
5V
RESET ov —
Vour, sv v 5v
2 5 2.4V
System Tum Load Low Vi Line, Noise, Etc. VouTs Thermal Turn
Condition On Dump Short Shutdown off
Circuit

B 20L7556 0002516 TO? HA
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The CS-8135 output capacitors are required for stability.
Without them, the regulator outputs will oscillate. The
capacitor values shown are the minimum recommended
values. Actual size and type may vary depending upon
the application load and temperature range. Capacitor
effective series resistance (ESR) is also a factor in the IC
stability. Worst-case is determined at the minimum ambi-
ent temperature and maximum load expected.

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 voltages during brief
conditions of negative input transients that might be char-
acteristic 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.

No capacitor should be attached to the RESET pin. Due to

the internal circuits of the IC, oscillation on this pin could
result.

The CS-8135 differs from most fixed voltage-regulators in
that it is equipped with two regulator outputs instead on
one. The additional output is intended for use in systems
requiring standby memory circuits. While the high cuz-
rent regulator output can be controlled with the RESET
pin described below, the standby output remains on
under all conditions as long as sufficient input voltage is
applied to the IC. Thus, memory and other circuits pow-
ered by this output remain unaffected by positive line
transients, thermal shutdown, etc.

The standby regulator circuit is designed so that the qui-
escent current to the IC is very low («3mA) when the
other regulator output is off.

In applications where the standby output is not needed, it
may be disabled by connecting a resistor from the standby
output to the supply voltage. This eliminates the need for
a capacitor on the output to prevent unwanted oscilla-
tions. The value of the resistor depends upon the mini-
mum input voltage expected for a given system. Since the
standby output is shunted with an internal diode zener,
the current through the external resistor should be suffi-
cient to bias Vouyr, up to this point. Approximately 60pA
will suffice, resulting in a 10kQ external resistor for most
applications.

Circuit Description and Application Notes

ViN
Rp
10kQ

Vout, VouT,

e

g¢18-SD

Unlike the standby regulated output, which must remain
on whenever possible, the high current regulated output is
fault protected against overvoltage and also incorporates
thermal shutdown. If the input voltage rises above approx-
imately 30V (e.g., load dump), this output will automati-
cally shutdown. This protects the internal circuitry and
enables the IC to survive higher voltage transients than
would otherwise be expected. Thermal shutdown is effec-
tive against die overheating since the high current output
is the dominant source of power dissipation in the IC.

The RESET function has the ability to serve a dual pur-
pose if desired. When controlled in the manner shown in
the test circuit (common in automotive systems where
RESET/ENABLE is connected to the ignition switch), the
pin also serves as an output flag that is active low when-
ever a fault condition is detected with the high current
regulated output. In other words, under normal operating
conditions, the output voltage of this pin is high (5V). This
is set by an internal clamp. If the high current output
becomes unregulated for any reason (line transients, short
circuit, thermal shutdown, low input voltage, etc.) the pin
switches to the active low state, and is capable of sinking
several milliamps. This output signal can be used to initi-
ate any reset or start-up procedure that may be required
of the system.

The RESET pin can also be driven directly from logic cir-
cuits. The only requirement is that the 20kQ pull-up resis-
tor remain in place. This will not affect the logic gate since
the voltage on this pin is limited by the internal clamp to
5V. The RESET signal is sacrificed in this arrangement
since the maximum sink capability of the pin the active
low state (approximately 5mA) is usually not sufficient to
pull down the active high logic gate. Of course, the flag
can be retained if the driving gate is open collector logic.

Vin

R1
20kQ

RESET/
ENABLE | ©hr+ 2

Controlling ON/OFF Terminal with a Typical CMOS or TTL
Logic Gate

RESET/. .
CMOS MM 74C0O4 ENABLE "+

or Equivalent

Delayed
Reset
Out

Disabling Vour, when it is not needed. C3 is no longer needed.

M 2067556 0002517 943 WA
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Circuit Description and Application Notes: continued
Thermal Management The TO-220 thermal resistances are listed under the package

thermal data heading. When using a heat sink:

CS-8135

The CS-8135 operates up to a junction temperature (T}) of

150°C. However, the IC’s worst-case operating conditions Rjp =Rjc + Rop =35°C/W +Rep
determine the maximum ambient temperature for a given
application. The maximum ambient temperature may be where R = Heat Sink Thermal Resistance

calculated by the following equation:

Ta=T;-[(Vin - VonIoi + (Vin - Volloz + Vindg] Rya

where T] = 150°C
Viy = Maximum Input Voltage
Vo = 5V
To1 = 5V Maximum Output Current
IO2 = 5V Maximum Output Current
IQ = IC’s Quiescent current at Maximum
Output Currents

Test & Application Circuit .

[ 1.
0.1pF
81 "
ON/OFF /__l:
Ry
20kQ
RESET
FLAG ©

NOTES:
* C1 required 1if regulator is located far from power supply filter.
** C2 required for stability value may be increased. Capacitor must operate at minimum temperature expected.
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Package Specification

Package Dimensions in MM (Inches) PACKAGE THERMAL DATA

Thermal Data TO-220

R@JC typ 3.5 ‘C/W

R@J N typ 50 ‘C/W
TO-220 Vertical TO-220 Horizontal

¢ 445(175)

1 40( 055 l——[4.45(.175)
10 16( 400) T3 4(( o 45)) —> 1.40{ 055)
[4—10 16( 400)—>| YT T

1.14(.045)

NIECH k= :

14.71( 579)

14.38(568) O 14.86 (.585)
T 406 ( 160)
5 84( 230) v~y Y
170( 067) l 038 (.015) 3 Ls 60 ( 260)
0.81( 03 1 70(.067) D rps S 287 (105)
6.81(.268
081(032) 267(105) —¢—Pp —Pig- 038(015)
343( 135)
6 81( 268) 4 53(179) il

R W

Part Number Description This product is in the preproduction stages of the design
CS-81 35T TO-220 Stralght process. The data sheet contains preliminary data. CSC
SRR - o e Ry reserves the right to make changes to the specifications

S BISSE i letis Rl iR ] without notice. Please contact CSC for the latest available
CS-8135TH TO—220 Horizontal information.
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