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12V/5V Low Dropout Dual Regulator

The CS-8155 is a low dropout, 12V high
current regulator. Also included is a
standby 5V /10mA output for powering
systems with standby memory.
Quiescent current drain is less than
2mA when supplying 10mA loads from
the standby regulator.

In automotive applications, the CS-
8155 and all regulated circuits are pro-

tected from reverse battery installations,

as well as two-battery jumps. During

* Absolute Maximum Ratings

Input Voltage

Operating Range.......c.cceovvverenene.
Overvoltage Protection..............

Internal Power Dissipation

Operating Temperature Range..........

Junction Temperature Range...
Storage Temperature Range.

SolderingLead Temperature: TO-220 (10sec)...

Block Diagram

............................................ -0.5V to 26V
..... OO ¢ 1)
................................. Internally Limited
..................................... ~40°C to +125°C

with ENABLE

Features

line transients, such as a 60V load
dump, the 0.75A regulator will auto-
matically shut down to protect both
internal circuits and the load, while the
standby regulator will continue to
power any standby load.

The CS-8155 is packaged in a 5-lead
TO-220, with copper tab for connection
to a heat sink, if necessary.

—40°C +150°C
—65°C to +150°C
.260°C

Standby OQutput
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CS-8155

Electrical Characteristics for Vo: Vin =14V, Io =500mA, —40°C<T 4 <+125°C, -40°C< Ty <+150°C unless otherwise specified

B Output Stage (VOUTl)
Output Voltage, VOUT1 13V=VNL26V, IouT,<500mA, 114 12.0 12. 6 \%
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Line Regulatlon 13V<VIN<16V IOUT =5mA
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Quiescent Current Iout,£10mA, No Load on Standby 3 7 mA
IouT,=500mA, No Load on Standby 40 100 mA
Iout,=750mA, No Load on Qtandby 90 mA
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Reverse Polarity VOUT12-O.6V, 10€2 Load -18 -30 A%
Input Voltage, DC

e b8
Bl RN

W aan o v T

: Revex:se Polaritydn

s o o e Y
i Tk e
e g o

g m R L gy 1 £
5 fEﬁ‘C t=100ms; VGHTEGY, L a0 e

r TR = / e
e e ,ﬂ, # gl xg = e s ;gmggﬂ:
N pltage, I:ra:nslent iy el *L R ;y;g;;‘; (AR ’f'm e mwm» ﬁ dpmr 2 il B P e i
Faaken ik 4 ¢ i B ok Woe 1 7 R o prtn e X

Output N01se Voltage 10Hz-100kHz 100

Bt e ‘”,i’i» »V . *‘x 2‘2‘"‘2 W wi’rwm‘%
Long Term§ R e ) BLREEREE
Long L erm. StaoLLy R Fifh :

Output Impedance ' 500mADC and 10mArms, 200
100H=z-10kHz

B Standby Output (Vour,)
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H ENABLE Function (ENABLE)

Input ENABLE Threshold Vour, Off 1.25 0.80 v
VOUT1 On 2.00 1. 25 v
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5 VOUTZ Standby output 5V, 10mA (typ); always on.
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Typical Performance Characteristics

Dropout Voltage vs. Output Current.
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CS-8155

Definition of Terms

Dropout Voltage: The input-output voltage differential at
which the circuit ceases to regulate against furtherre-
duction 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 termi-
nals with respect to ground.

Input Output Differential: The voltage difference
between the unregulated input voltage and the regu-
lated 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.

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

Output Neise Voltage: The rms AC voltage at the output,
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 current.
i.e., the regulator ground lead current.

Ripple Rejection: The ratio of the peak-to-peak input rip-
ple voltage to the peak-to-peak output ripple volt-
age.

Temperature Stability of Voy: 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.

Typical Circuit Waveform

60V \
26V
31V 14V
Vin 14V ~— w
EnaBLE 2OV |
0.8V
/ 2.4V / ] /
ov oV
Vour, OV ——
5V 5V
v
our, 8V 2.4V
System Turn Load L Line Noise, Etc.  Vgur Thermal Tum
Condition On Dump ow Vin Shor Shutdown Off
Circuit

_ Application Notes

s External Capacitors: ="

‘The CS-8155 output capacitors are required for stability.
Without them, the regulator outputs will oscillate. The
10uF shown are the minimum recommended values.
Actual size and type may vary depending upon the appli-
cation load and temperature range. Capacitor effective
series resistance (ESR) is also a factor in the IC stability.
Worst-case is determined at the minimum ambient tem-
perature 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-

c0b?556 0002557 52T WA

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 must
be used.

_Standby Output: |

The CS-8155 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 cur-
rent regulator output can be controlled with the ENABLE
pin described below, the standby output remains on
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Application Notes: continued . _ '

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 (<2mA) 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 stand-
by 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 6.0V Zener,
the current through the external resistor should be suffi-
cient to bias Voyr, up to this point. Approximately 60pA
will suffice, resulting in a 10kQ external resistor for most
applications.

Vour, e— Vour,

Disabling Vg, when it is not needed; C3 is no longer needed.

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
approximately 30V (e.g., load dump), this output will
automatically shutdown. This protects the internal circuit-

. Test & Application Circuit

ry and enables the IC to survive higher voltage transients
than would otherwise be expected. Thermal shutdown is
effective against die overheating since the high current
output is the dominant source of power dissipation in
the IC.

ENABLE

The enable functlon controls VOUT Wl’\en ENABLE is
high (5V), Vour, is on. When ENABLE is low, Voyr, is
off.

Thermal Management

The CS-8155 operates up to a junction temperature (T]) of
150°C. However, the IC’s worst-case operating conditions
determine the maximum ambient temperature for a given
application. The maximum ambient temperature may be
calculated by the following equation:

Ta=T;-[(Vin- Volor + (Vin - Voo)lon + Vinlg] Rja

where T] 150°C
ViN = Maximum Tnput Voltage
Voir = 12V
I = 12V Maximum Output Current
o = 5V
Ion = 5V Maximum Output Current
IQ = IC’s Quiescent current at Maximum
Output Currents

The TO-220 thermal resistances are listed under the package
thermal data heading. When using a heat sink:

Rjs =Rjc + Rep =3.5°C/W + Ry

Rea=

where Heat Sink Thermal Resistance

0.1 uF

hayy
<

NOTES:
* C1 required if regulator is located far from power supply filter.

** C2 required for stability value may be increased. Capacitor must operate at minimum temperature expected.

B 206755k D0O02558 4bbL N
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Package Specification

CS-8155

PACKAGE DIMENSIONS IN mm(INCHES) ¢

PACKAGE THERMALDATA

b 4
F Y

Thermal Data TO-220
RO, typ 50 "C/W
TO-220 (Vertical) TO-220 (Horizontal)
¢ P 4 45(175) l——|4.45(.175)
1 40( 056) 1.40(.055)
l<—1o 1s(4oo>—->' Tratosm ‘4— |1-‘10.16(.400)—>‘ W Id—
14 71( 579) —l": 14.71(.579) 1
O 14 38( 566) O 14.86 (.585)
T ] g
N\ T f
4.06 (.160)
5 84( 230) 4 ¢
170( 067) l )"‘ L_ 0.8 (015 T 660 ( 260) 267 108
0.81(.032; 1.70(.067) a2 (105)
081(032) 267(105) —«¢ —pig— 038(015) 681(.268
6 81(268) 483(179) z:ZE 1?:))

Jol i

Preliminary:-

Ordering Ihfojrmatiovn

This product is in the preproduction stages of the design
process. The data sheet contains preliminary data. CSC

Part Number Descripti'0n reserves the right to make changes to the specifications
C5-8155T5 TO-220 Straight without notice. Please contact CSC for the latest available
C578155T\7{5, o B ST TO-QZQ"V&‘&:&I i information.

CS-8155TH5 TO-220 Horizontal

Cherry Semiconductor Corporation
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