CS-8145

10V, 5V Low Dropout Dual Regulator

with ENABLE

Description

The CS-8145 is a low dropout, high
current 10V regulator. Also includ-
ed is a standby 5V /10mA output
for powering systems with standby
memory. Quiescent current drain is
less than 3mA when supplying
10mA loads from the standby regu-
lator.

In automotive applications, the
C5-8145 and all regulated circuits
are protected from reverse battery

Absolute Maximum Ratings

installations, as well as two-battery
jumps. During line transients, such
as a 60V load dump, the 500mA
regulator will automatically shut
down to protect both internal cir-
cuits and the load, while the stand-
by regulator will continue to power
any standby load.

The CS-8145 is packaged in a 5-lead
TO-220, with copper tab for connec-
tion to a heat sink, if necessary.

Input Voltage
Operating RANGe.........ocoooiiiiic et 26V
Overvoltage Protection ... 60V
Internal Power Dissipation .........c.cocvveeiinenicniiinn. Internally Limited
Operating Temperature Range......ccocorevvveveinicnnnnnncncnn. -40°C to +125°C
Maximum Junction TemMperature ......ccoceveeierierneineiceni 150°C
Storage Temperature Range .......coovevmenencnainnen -65°C to +150°C

Electrostatic Discharge (Human Body Model)
Soldering Lead Temperature: TO-220 (10 8€C)..cconueieireerceranienenns
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CS-8145
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Typical Performance Characteristics
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CS-8145

Definition of Terms

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

Dropout Voltage: The input-output voltage differential 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 Output Differential: The voltage difference
between the unregulated input voltage and the
regulated output voltage for which the regulator
will operate.

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

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 Noise 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
ripple voltage to the peak-to-peak output ripple
voltage.

Temperature Stability of Voy: The percentage change

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

Typical Circuit Waveform
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Circuit

Application Notes

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.

Extennal Capacitors: - ; i

The CS-8145 output capacitors are required for stability.
Without them, the regulator outputs will oscillate. The
capacitor values shown in the Test and Application
Circuit 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 ambient 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-

M 205755k 0002531 213 MW
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The C5-8145 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
under all conditions as long as sufficient input voltage is
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Application Notes

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 Vo, up to this point. Approximately 60pA
will suffice, resulting in a 10kQ external resistor for most
applications.

Vin
Rp
10kQ

VOUT? Vou‘rz

C; is no longer needed when Voyr, is disabled

Unlike the standby regulated output, which must remain
on whenever possible, the high current regulated output
is fault protected against overvoltage and also incorpo-
rates thermal shutdown. If the input voltage riscs above
approximately 30V (e.g., load dump), this output will

automatically shutdown. This protects the internal cir-
cuitry and enables the IC to survive higher voltage tran-
sients than would otherwise be expected. Thermal shut-
down is effective against die overheating since the high
current output is the dominant source of power dissipa-
tionin the IC.

+-Extennal Capamtors

The ENABLE functlon Controls Voyr, When ENABLE is
high (5V), Voyr, is on. When ENABLE is low, Voyr, is
off.

Thermal Management

The CS 8145 operates up to a junction temperature (Tp 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 =Ty~ [(Vin- Volor + (Vin - Vorlloz + Vindg] Rya

where TJ = 150°C
Viy = Maximum Input Voltage
Vou 10V
Iy 10V Maximum Output Current
Vo = 5V
Too = 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 = Ric + Rep = 3.5°C/W 4 Ry

where R, = Heat Sink Thermal Resistance

’ ’ Test & Application Circuit .
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*+ (2 required for stability...value may be increased. Capacitor must operate at minimum temperature expected.
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Package Specification
PACKAGE DIMENSIONS IN MMNCHES).

CS-8145

PACKAGE THERMAL DATA+

Thermal Data TO-220
Reyc typ 3.5 ‘C/W
Roy, typ 50 "C/W
TO-220 Vertical < i 45 175) TO-220 Horizontal
I4—1016( 400)—)] 11—‘:%2)—) |<-— ©a00055) l———|4.45(.175)
T C ’4—1016(.400)—}! W lq_
14 71( 579) ‘:: T ‘@‘ j;
14.71(.579)
O 14 38( 565) O
14.86 (.585)
u LT
5 84( 230) 4.06 ( 160) ¢
170( 087) *
0.38 {.015) k) 660 ( 260)
0.81(.032 1.70(.067) < P 2.67 (.105)
081(032) 267(105) 038(015) o1 268 584 ( 230)
681(268) 453(179) — Zggé :?:))

el

Ordering Information

Preliminary

Part Number Description

This product is in the preproduction stages of the design
CS.8145T5 TO-220 Straight process. The data sheet containg preliminary data. CSC

e , A reserves the right to make changes to the specifications
' 08‘8145TV5 e TOR220 V!ertma} BN without notice. Please contact CSC for the latest available
(CS-8145TH5 T(O-220 Horizontal information.

Cherry Semiconductor Corporation
™ I %%' 2000 South C Trail
' @ @HUE4® East Greenwwich, Rhods Island 02818-1530
<] o G 1: (401)885-3600 Fax (401)885-578
> SEMICONDUCTOR. e s

Telex WUI 6817157
2/15/94 ©1994 Cherry Semiconductor Corporation
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