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LM330

3-TERMINAL POSITIVE REGULATOR

Internal Short-Circuit Current Limiting
Internal Thermal Overload Protection

Mirror-image Insertion Protection

Direct Replacement for National LM330T-5.0

description

THE COMMON TERMINAL IS IN
ELECTRICAL CONTACT WITH

THE MOUNTING BASE
TO-220AB

D2700, APRIL 1983—REVISED
Input-Output Differential Less than 0.6 V KC PACKAGE

Output Current of 150 mA {TOP VIEW)

Reverse Polarity Protection O gg&a‘g\,
Line Transient Protection INPUT

The LM330 3-terminal positive regulator features an ability to source 150 mA of output current with an
input-output differential of 0.6 volt or less. Familar regulator features such as current limit and thermal

overload protection are also provided.

The LM330 has low dropout voltage making it useful for certain battery applications. For example, since
the low dropout voltage allows a longer battery discharge before the output falls out of regulation, a battery
supplying the regulator input voltage may discharge to 5.6 V and still properly regulate the system and
load voltage. The LM330 protects both itself and the regulated system from reverse installation of batteries.

Other protection features inciude line transient protection above 40 V, where the output actually shuts
down to avoid damaging internal and external circuits. The LM330 regulator cannot be harmed by temporary

mirror-image insertion.
schematic diagram
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Resistor values shown are nominal.
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LM2930-5, LM2930-8
3-TERMINAL POSITIVE REGULATORS

D2733 APRIL 1983—REVISED JUNE 1988

® Input-Output Differential Less than 0.6 V KC PACKAGE
TOP VIEW
® Output Current of 150 mA { EW)
® Reverse Battery Protection O E%W%N
. . . ——==INPUT
® Line Transient Protection
THE COMMON TERMINAL IS IN
® 40-V Load-Dump Protection ELECTRICAL CONTACT WITH
L. o THE MOUNTING BASE
® Internal Short Circuit Current Limiting
" TO-220AB
® Internal Thermal Overioad Protection
® Mirror-iImage Insertion Protection 2
® Direct Replacement for National LM2930
Series
description

The LM2930-5 and LM2930-8 are 3-terminal
positive regulators that provide fixed 5-V and
8-V regulated outputs. Each features the ability

Data Sheets

LP
to source 150 mA of output current with an SILECT PACKAGE
input-output differential of 0.6 V or less. Familiar TTOP VIEW)
regulator features such as current limit and -
thermal overload protection are also provided. H
INPUT l
The LM2930 series has low voltage dropout COMMON

making it useful for certain battery applications.
For example, the low voltage dropout feature OUTPUT
allows a longer battery discharge before the
output falls out of regulation; the battery
supplying the regulator input voltage may
discharge to 5.6 V and still properly regulate the
system and load voltage. Supporting this
feature, the LM2930 series protects both itself
and the regulated system from reverse battery
installation or 2-battery jumps.

TO-226AA ocl

Other protection features include line transient
protection for load-dump of up to 40 V. In this
case, the regulator shuts down to avoid
damaging internal and external circuits. The
LM2930 series regulator cannot be harmed by
temporary mirror-image insertion.

-unn date. Products conform to
fo1 Lke terms of Taxas Instrumonts
werranty. Production pracessing does not

ne.vsas .y mclude testing of all parameters. lNSTRUMENTS 2-29
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LT1004-2.5
MICROPOWER INTEGRATED VOLTAGE REFERENGE

TYPICAL CHARACTERISTICS?
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FIGURE 11
1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
i
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LTC1044
SWITCHED-CAPACITOR VOLTAGE CONVERTER

absolute maximum ratings over operating free-air temperature ranget

SUPPIY VORAGE, VDD « .« o v o ot e e e e e 9.5V
Input voltage range (pins 1, 6, and 7, see Note 1) . Ceetererai i -03VtoVpp + 0.3V
Input current, | (pinB) ............ ... ... e e e e e e 20 uA
Duration of output short circuit (VGG4+ = 55V) oo unlimited
Operating free-air temperature range: LTC1044M . ... ... .. e —55°C to 125°C
LTC1044C . ... ... e ~40°C to 85°C
Storage temperature range . .. ... . e e -65°Cto 150°C
Lead temperature 1,6 mm {1/16 inch) from case for 60 seconds: JG package . . ............. 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: Dor P package ............ 260°C
2 Lpackage ................ 300°C
1 Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
U conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
g“ recommended operating conditions
[/;) LTC1044M LTC1044C UNIT
= MIN MAX MIN MAX
8 Vpp  Supply voltage (R = 10 kQ, see Note 1) 1.5 9 1.5 9 \
~ Vi Input voltage (pins 1, 6, and 7, see Note 2) ~-03 Vpp+03| -0.3 Vpp+0.3 \
w TA Operating free-air temperature —-55 125 ~-40 85 °C
NOTES: 1.The LTC1044 operates with alkaline, mercury, or NiCad 9-V batteries, even when the initial battery voltage is slightly higher than 9 V.
2. Connecting any input terminal to voltages substantially greater than Vpp or less than ground may cause destructive latch-up. it is
recommended that no inputs from sources operating from external supplies be applied prior to power-up of the LTC1044,
Trxas {?
2-60 :
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TL317M, TL317C
3-TERMINAL ADJUSTABLE REGULATOR

D2527, APRIL 1979 —~REVISED MAY 1988

Output Voltage Range Adjustable from TL317C . .. D PACKAGE
1.2Vto32V (TOP VIEW)
Output Current Capabllity of 100 mA input [ Usdne
. . ouUTPUT []2 7[J ouTPUT
I\r;put Regulation Typically 0.01% Per Input- OUTPUT ]2 6] ouTPUT
olt Change ADJUSTMENT [Ja  s[INC
Output Regulation Typically 0.5%
Ripple Rejection Typically 80 dB TL317M ... JG PACKAGE
(TOP VIEW)
description INPUT [0 U 8]] ouTPuT 2
The TL317 is an adjustable 3-terminal positive- Ne 2 7LJNC
voitage regulator capable of supplying 100 mA Ne [J3 6 ADJUSTMENT
over an output-voltage range of 1.2 V to 32 V. nc[s  s[INc ]
itis exceptionally easy to use and requires only [}
two external resistors to set the output voltage. TL317C . .. LP SILECT PACKAGE g
Both input and output regulation are better than (TOP VIEW) [V
standard fixed regulators. The device is ©
packaged in standard packages that are easily -
mounted and handled. INPUT g
. . . OUTPUT
in addition to higher performance than fixed
regulators, this regulator offers full overload ADJUSTMENT
protection available only in integrated circuits.
Included on the chip are c_urrent limiting and NC—No internal connection
thermal overload protection. All overload
protection circuitry remains fully functional even
if the adjustment terminal is disconnected. Normally, no capacitors are needed unless the device is situated
far from the input filter capacitors, in which case an input bypass is needed. An optional output capacitor
can be added to improve transient response. The adjustment terminal can be bypassed to achieve very
high ripple rejection, which is difficult to achieve with standard 3-terminal regulators.
In addition to replacing fixed regulators, the TL317 regulator is useful in a wide variety of other applications.
Since the regulator is floating and sees only the input-to-output differential voltage, supplies of several
hundred volts can be regulated as long as the maximum input-to-output differential is not exceeded. Its
primary application is that of a programmable output regulator, but by connecting a fixed resistor between
the adjustment terminal and the output terminal, this device can be used as a precision current regulator.
Supplies with electronic shutdown can be achieved by clamping the adjustment terminal to ground,
programming the output to 1.2 V where most loads draw little current.
The TL317M is characterized for operation over the full military temperature range from —55°C to 125°C.
The TL317C is characterized for operation from 0°C to 125°C.
N Copyright ® 1983, Texas Instruments Incorporated
[/
Texas 2101
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TL431M, TL431], TL431Al

TL431C, TL431AC

ADJUSTABLE PRECISION SHUNT REGULATORS

POST OFFICE BOX 655012 ¢ OALLAS, TEXAS 75265

D2410, JULY 1978—REVISED AUGUST 1988
® Equivalent Full-Range Temperature TL4311. TL431Al, TL431C, TLA31AC . . . D PACKAGE
Coefficient . . . 30 ppm/°C (TOP VIEW)
® Temperature Compensated for Operation CATHODE E 1 U s[JRer
Over Full Rated Operating Temperature ANODE [ 2 7] ANODE
Range ANODE []3 6| ] ANODE
NC |4 5( ] NC
Adjustable Output Voltage
Fast Turn-On Response TL431M . .. JG PACKAGE
Sink Current Capability . . . 1 mA to (TOP VIEW)
100 mA caTHODE [J1+ U 8] REF
NC ]2 7[] NC 2
[ :_ow :’0.2 Q Typ) Dynamic Output ne s 6[] ANODE
mpedance
p NC 4 5[] NC »
® Low Output Noise E;
. TL431M . .. LD PACKAGE _°C>
description (TOP VIEW) 75}
The TL431 and TL431A are three-terminal <
adjustable shunt regulators with specified REF i&;
thermal stability over applicable industrial and a
commercial temperature ranges. The output CATHODE ANODE
voltage may be set to any value between Vyef
(approximately 2.5 V) and 36 V with two
external resistors (see Figure 16). These devices THE ANODE IS IN ELECTRICAL CONTACT WITH THE CASE.
have a typical output impedance of 0.2 Q. Active
output circultry provides a very sharp turn-on TL4311, TL431Al, TL431C, TL431AC . . . LP PACKAGE
characteristic, making these devices excellent (TOP VIEW)
replacements for zener diodes in many
applications. CATHODE
The TL431M is characterized for operation over ANODE
the full military temperature range of —55°C REF
to 125°C. The TL4311 and TL431Al are
characterized for operation from -40°C
‘to 85°C, and the TL431C and TL431AC are TL431l, TL431Al TL431C, TLA31AC . .. P PACKAGE
characterized for operation from 0°C (TOP VIEW)
to 70°C. CATHODE [ 8[] REF
NC[[2  7[]NC
NC[]3 6] ANODE
NC[]a 5[] NC
NC—No internal connection
symbol
REFERENCE (R}
ANODE CATHODE
(A} {K)
PRDDU‘CTIO;I D%}A Epcuv;a‘ms'nnn“in infer'maﬁen . Copyright © 1982, Texas instruments Incorporated
cur es unliica N + = cenferm te
sra’c?i::li:nspps‘r'll'\’emt:om'i.ser‘ e nstlguemem% TE,XQS Q‘
stenderd werrenty. uction ;1 s No! -
necesserily includs t;gtinn of o ,...:....I\lgleros.s lNS’rRUMENTS 21m
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TL598

PULSE-WIDTH-MODULATION CONTROL CIRCUIT

PARAMETER MEASUREMENT INFORMATION

ouTPUT
15V Ve
Vee '=L
* % ERROR AMPLIFIERS 3+ — gl
2 - - $ = POWER GND
350 ko
TEST %_ FEEDBACK ] OUTPUT CONFIGURATION
INPUTS | —— DT CONTROL REF
8 cr oc
S‘ Ry Ve 15V
n ouT1 OUTPUT 1
out2 OUTPUT 2
g SIGNAL GND FEEDBACK
t._b. POWER GND —
n L =
MAIN DEVICE TEST CIRCUIT
ERROR AMPLIFIER TEST CIRCUIT
FIGURE 1. TEST CIRCUITS
Vg
OUTPUT
CL = 1500 pF
10%
ov
= POWER GND t—ie—>l [t
OUTPUT CONFIGURATION OUTPUT VOLTAGE WAVEFORM
FIGURE 2. SWITCHING QUTPUT CONFIGURATION AND VOLTAGE WAVEFORM
TExAs ‘Ui
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TL783C
HIGH-VOLTAGE ADJUSTABLE REGULATOR

D2658, SEPTEMBER 1881 —REVISED SEPTEMBER 1988

e Output Adjustable from 1.25 Vto 125V KC PACKAGE
0
¢ 700-mA Output Current {TOP VIEW)
INPUT
o Full Short-Circuit, Safe-Operating-Area, and O =—— ouTPUT
Thermal Shutdown Protection === ADJUSTMENT

® 0.001 %/V Typical Input Regulation THE QUTPUT TERMINAL IS IN

ELECTRICAL CONTACT WITH
THE MOUNTING BASE

e 76-dB Typical Ripple Rejection TO-220AB
e Standard TO-220AB Package

¢ 0.15% Typical Output Regulation

description

The TL783C is an adjustable three-terminal positive-voltage regulator with an output range of 1.25Vto 125V
and a DMOS output transistor capable of sourcing more than 700 mA. It is designed for use in high-voitage
applications where standard bipolar regulators cannot be used. Excellent performance specifications . . .
superior to those of most bipolar regulators . . . are achieved through circuit design and advanced layout
techniques.

Data Sheets H

As a state-of-the-art regulator, the TL783C combines standard bipolar circuitry with high-voltage double-
diffused MOS transistors on one chip to yield a device capable of withstanding voltages far higher than
standard bipolar integrated circuits. Because of its lack of secondary breakdown and thermal runaway
characteristics usually assoicated with bipolar outputs, the TL783C maintains full overload protection while
operating at up to 125 V from input to output. Other features of the device include current limiting, safe-
pperating-area (SOA) protection, and thermal shutdown. Even if the adjustment pin is inadvertently
disconnected, the protection circuitry remains functional.

Only two external resistors are required to program the output voltage. An input bypass capacitor is necessary
only when the regulator is situated far from the input filter. An output capacitor, although not required, will
improve transient response and protection from instantaneous output short-circuits. Excellent ripple rejection
can be achieved without a bypass capacitor at the adjustment terminal.

functional block diagram
Vi
]
ERROR iINPUT

WPUFIEH l Ry
C:i__l Vo =V 1+ ==
o] ref < Rq >

e

-9 Vo
OUTPUT
PROTECTION L
CIRCUIT Viet SR
ADJUST

$R2

i
PRODUCTION DATA documents rantain infermation . Copyright ® 1983, Texas Instruments incorporated
current as ef publication date, P11 1 *» conform to v
l{m.i’lic:linna palr tl;a t;rn;ls of o Innjnmun‘i TFYAS
standerd werrenty. Preduction ['r: » ~smg doas no * -
necessarily include testing of i pu:..:ngtm. INS'] RUMENTS 2-173
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TL7702A, TL7705A, TL7709A, TL7712A, TL7715A
SUPPLY VOLTAGE SUPERVISORS

PARAMETER MEASUREMENT INFORMATION

VOLTAGE
| DROP |
r—‘T‘wS(min) <5
i:jxkffz/VT+
{
I
|
—5§- L — ! ViH
RESIN ﬁ
2V
|NPUT|RRELEVANT:

RESET
OuUTPUT

RESET
OUTPUT

FIGURE 1. SWITCHING DIAGRAM

Data Sheets H

TYPICAL APPLICATION DATA

+5V ® >

+12v ——-‘P———l
8)| TL7712
8) A 2240 18)] TL7705A
17 Vee 7 vee
SENSE SENSE
2 —— =] JR
RESN  REseT o ’ 3 Pl fEsiv  REsET POl sysTem RESET

(3}
cr REF S
10kt g @) o (1)
T REF
GND | GND
TCT (a) Tm F TCT (a) Tm WF
ov 23 . ]

1,
CriF) = dis)
8 TL7712A ) 1.3x 104

Vce
SENSE

RESIN RESET

(3}

GND

b T

FIGURE 2. MULTIPLE POWER SUPPLY SYSTEM RESET GENERATION

Texas ‘tlf
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