ISSUED FEBRUARY 1981

INTRODUCTION

This databook contains data sheets on the SGS-ATES range of linear integrated circuits for professional,

industrial and consumer applications.
Selection guides are provided in the following pages to facilitate rapid identification of the most suitable

device for the intended use.
The information on each product has been specially presented in order that the performance of the

product can be readily evaluated within any required equipment design.
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ALPHA-NUMERICAL INDEX

Type

L120A

L121A

L123
1.129/130/131
L146

L149

L165

L194 Series

L200
L201/202/203/204
L290

L291

L292

L293
L601/602/603/604
L702

L2000 Series
L2600 Series
L7800 Series
L78SOO Series

LS101/201/301
LS107/207/307
LS141/A/C
LS148/A/C
LS150

LS159
LS204/A/C
LS285/A
LS342
LS404/C
LS709/A/C
LS776/C
TAAS50
TAAB11A
TAAG11B
TAAB11C
TAAB21
TBA231A
TBA271
TBA311
TBA331
TBA435
TBAG25A/B/C
TBAS00
TBAS10CB/ACB
TBAB10P/AP
TBA810S/AS
TBA820
TBA820M

Function

TRIAC/SRCPhaseControl . . .. ... ... ... ... .. . ...
TRIAC/SRCBurstControl . ... ... ... ... . i
High Precision Voltage Regulator . . . ... ......................
3-Terminal Positive Voltage Regulators. . . .. ...................
High Precision, High Voltage Regulator. . . .. .. .................
Monolithic High Gain Power OutputStage.". . .. ... ..............
3A Power Operational Amplifier
Positive Voltage Regulators with RectifyingBridge . .. .............
Adjustable Voltage and Current Regulator . . . .. .................
High-Voltage, High-Current Darlington Transistor Arrays. . .. . ... ....
Tachometer Converter . . . ... ... . i
5 Bit-D/A Converter and Posmon Amplifier. .. ... . o oL
Switch-Mode Driver for DC Motors
Push-Pull Four Channel Driver. . . . . . ... ... ... . . . . ..o,
High-Voltage, High-Current 8 Darlington Arrays. . . . .. ............
Quad Darlington Switches. . . . ... ... ... ... ...
3-Terminal Positive Voltage Regulators. . . .. ...................
Positive Voltage Regulators for Automotive Applications . . .. ........
3-Terminal Positive Voltage Regulators. . . ... ..................
3-Terminal Positive Voltage Regulators. . . .. ...................
Balance Modulator. . . . ... ... ...
Channel Amplifier. . . ... ... . . . . . e
High Performance Operational Amplifiers
Frequency Compensated Operational Amplifiers. . ... ... ..........
Frequency Compensated Operational Amplifiers. . . ... ............
Operational Amplifiers. . . ... ... ... ... ..
High Performance 80 dB Compandor
High Reliability Transistor Array . .. . ... .. ... . ... . ... 0.,
High Performance Dual Operational Amplifiers. . . ... . .............
Telephone Speech Circuits . . .. ... ... ... ... ... . . ...
Multifrequency to Telephone Line Interface Circuit. . . . ... .........
High Performance Quad Operational Amplifier . . .. ... ... .........
Operational Amplifiers. . . . . . .. . . .. .
Programmable Operational Amplifier
Voltage Stabilizer . . .. ... ... ... ... ...
1.8W Audio Amplifier . . . . .. . . e
Audio Amplifier . . . . .
3.3W Audio Amplifier . . . . . ...
4W Audio Amplifier. . . . .. .
Dual Audio Preamplifier ... ... ... ... ... ... .. . . ... ... ...
Voltage Stabilizer . ... ... ... ... . .. .. . ...
TV Signal Processing Circuit . .. ... ....... ... . ... ...........
General Purpose Transistor Array . . . . . ... ... ...
8.5V Fixed Voltage Regulator. . ... .........................
3-Terminal Positive Voltage Regulators. . . .. ... ................
5W Audio Amplifier. . . . . . . . ..
Fully-Protected 7-W Audio Power Amplifier for Citizens’ Band Radio. . . .
7\W Audio Power Amp. with Thermal Shut-Down, Short Circuit Protection. .
7-W Audio Power Amplifier .. . ... ... .. . ...
Audio Amplifier . . .. . e
Minidip Audio Amplifier. . .. ... ...



ALPHA-NUMERICAL INDEX (continued)

Type

TCA511
TCAB830S
TCA900/910
TCA940N
TCA3089
TCA3189
TDA440S
TDA1054M
TDA1151
TDA1170
TDA1170S/SH
TDA1180F
TDA1180P
TDA1190
TDA1190Z2
TDA1200
TDA1220A
TDA1270
TDA1410A/20A/20L
TDA1470
TDA1905
TDA1908/8A
TDA1910
TDA2002
TDA2003
TDA2004
TDA2005
TDA2006

TDA2008
TDA2010

TDA2020

TDA2020D
TDA2030

TDA2054M
TDA2140
TDA2151
TDA2161

TDA2190
TDA2310
TDA3190
TDA3310
TDA3410
TDAA4420
TDAA4431/33
TDA7270S
TDA7770

Function Page
TV Horizontal and Vertical Processor . . . ... ......... ... ....... 358
Audio Power Amplifier with Thermal Shut-Down . . .. .. ........... 365
Motor Speed Regulators . . . .. ... ... ... e 373
10W Audio Power Amplifier . . . ... ... ... .. 377
FM-IF Radio System . . . . . .. ... e 384
FM-IF High Quality Radio System . . . .. .. .................... 391
TV Vision IFSystem . . . . . ... e e e 399
Preamplifier with ALC for Cassette Recorders. . . .. ............... 408
Motor Speed Regulator. . . . .. .. .. ... . i 422
TV Vertical Deflection System. . . . . .. ... ... ... . ..., 428
TV Vertical Deflection System. . . .. ... .. ... ... ... 438
TV Horizontal Processor. . . . . . . .. . . ... e 450
TV Horizontal Processor. . . . ... ...ttt e 456
Complete TV Sound Channel. . . . .. ... ... ... .. ... ........ 470
Complete TV Sound Channel. . . . ... ... ... ... ... . .. ... 479
FM-IF Radio System . . . . . . .. .. e e e 487
AM-FM Radioreceiver System . . . .. .. . ... .. i 494
TV Vertical Deflection System. . . . . ... ... ... ... ... 513
Monolithic Quasi-Complementary Dual Darlington . . . . ... ... ...... 524
Colour TV Vertical DeflectionSystem. . . . .. ................... 533
5W Audio Power Amplifier withMuting . ... ................... 544
8W Audio Power Amplifier . . . .. ... ... ... 557
10W Hi-Fi Audio Power Amplifier with Muting . . ... ... .......... 568
8W Car Radio Audio Amplifier. . . . .. ... .. ... .. ... ... . ... ... 581
10W Car Radio Audio Amplifier. . . . .. ... .. .. ... .. .. ... ..... 589
10+10W Stereo Amplifier forCar Radio . ... ... ................ 598
20W Bridge Booster forCar Radio . . .. ....... ... ... ... .. .. ... 611
10W-Audio Power Amplifier with Short Circuit Protection and Thermal
Shut-Down . . . . .. e 625
12W Audio Amplifier. .. .. .......... e e 635
12W Hi-Fi Power Amplifier with Short Circuit Protection and Thermal
ShUt-DOWN . . . e e e e e 641
20W Hi-Fi Audio Power Amplifier with Short Circuit Protection and
Thermal Shut-Down . . . . . .. ... ... e 650
Hi-Fi Audio Amp.with Short Circuit Protec.and Thermal Shut-Down . ... 661

14W Hi-Fi Audio Power Amplifier with Short Circuit Protection and

Thermal Shut-Down . . . . ... ... ... ... .. ... . 672
Preamplifier with ALC for Mono and Stereo C,0, Cassette Recorders. . .. 684
PAL Subcarrier Reference Oscillator for Colour TV.. . . ... ... .. .. ... 691
Luminance and Chrominance Amplifier for Colour TV. . .. ... ....... 697
Synchronous Demodulator and RGB Matrix for Colour TV with On Screen

Display Facility. . . .. .. .. e 705
Complete TV Sound Channel with V.C.R.andC.CC.. .. ... ......... 712
Hi-Fi Dual Preamplifier . . . .. ... .. . . . e 731
Complete TV Sound Channel. . ... ........... .. ... .......... 741
Low Noise NPN Transistor Array . . . .. ... .. .. 750
Low Noise Dual Preamplifier with Autoreverse . . . . ... ............ 754
Vision IF Systemwith AFC. . . . ... ... .. .. ... ... ... .. ....... 764
TV Signal ldentification Circuit and AFC Interface . . . . ... ......... 771
Multifunction System for TapePlayers . . ... ... ... ... .. ....... 779

Multifunction System for Tape Players . . .. . . ... ... ... ... ...... 790
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APPLICATION GUIDE: CONSUMER CIRCUITS

TV Audio Power Amplifiers
FUNCTION DEVICE APPLICAT!ON ‘ DEVICE
TDA1190
TDA1190Z TBAS10P
Complete sound channel TDA 2190 TBA810S
TDA3190 TBA810CB
Car radio TDA2002
: TDA1180F TDA2003
c Horizontal TDA1180P TDA2004
2 TDA2005
: oAl TAAB11A
b7 ; TDA1170S
8 | Vertical TDA1270 TAA611B
TDA1470 TAAG11C
Portable radio TBA820
. TDA440S TBA820M
Video IF system TDA4420 TCA830S
g | Oscillator TDA2140 TDA1905
g . .
L Lumin. & Chromin. TDA2151 TBA80O
O | Demodulator TDA2161 TCA940N
TV signal identificati TDA4431 TV receiver TDA1905
signal identification TDA4433 TDA1908
Toagece
Varicap supply TAAS550B
TAA550C
TDA1910
Hi-Fi and Hi-Fi TV TDA2010
TDA2020
Preamplifiers TDA2030
Driver TDA2020D
FUNCTION DEVICE
General purpose TBA231A .
TDA1054M Radio
Tape TDA2054M
TDA3410 FUNCTION DEVICE
Hi-Fi TDA2310 TCA3089
IF/FM radio system TCA3189
TDA1200
Tape Recorders AM/FM radio TDA1220A
FUNCTION DEVICE .
Transistor Array
TCA900
DC Motor Regulators TCA910 FUNCTION DEVICE
TDA1151
LS159
. . TDA7270S
Multifunction TDA7770 NPN array TBA331

TDA3310

PN




APPLICATION GUIDE: PROFESSIONAL CIRCUITS

Operational Amplifiers

Positive Voltage Regulators

FUNCTION DEVICE FUNCTION DEVICE
LS107 L129
LS207 L130
LS307 L131
LS141 L2000 series
L7 i
LS141A Standard fixed 800 serlgs
L78S00 series
LS141C
General purpose LS148 TBA435
TBAG25A
LS148A TBA625B
LS148C TBAG25C
LS709 L1945
LS709A Fixed (with integrated -
LS709C rectifying bridge) L194-12
L194-15
' LS101 1123
High performance LS201 Adjustable L146
Programmable LS776 Automotive L2600 series
9 LS776C
LS204
Dual-high performance LS204A
LS204C
Quad-high performance ::2282(:
Industrial Circuits
FUNCTION DEVICE
Power operational amplifier L165
Telecommunication Circuits L L290
DC motor positioning 1291
FUNCTION DEVICE system L292
Balanced modulator LS025 Motor driver L293
Channel amplifier LS045 L201/2/3/4
Darlington array L601/2/3/4
Compandor LS150 L702
Speech circuit and LS285/A L149
multifrequency interface LS342 Current booster TDAT410A
TDA1420A
TDA1420L
Op-amps for active filter LS204
LS404 Triac/SCR control L120A

L121A




AUDIO POWER AMPLIFIERS

Selection table (test conditions; d = 10%, f=1kHz)

; ‘ . . Ou’tputPower w)
. 'Rl_= 20 R=4q : : RL‘=“:SQ o
4 TBA820M 0.35
TAAG11A 05 0.35
6 TBA810S 1
TBA820M 0.75 0.45
TAAG11A 1.8 1.15
TAA611B 18 1.15
TBA810P 3.4 25
9 TBA820 16 12
TBA820M 16 12
TCA830S 2 1.25
TDA1905 25 1.3
TAAG11B 2.1
TAAB11C 3 2.1
12 TBA820 2
TCA830S 3.4 2.3
TBAS10CB 7 6
TBA810P 7 6
TDA1905 5.4 3
TDA1908 5.8 3
14.4 TDA2002 8 5.2
TDA2003 10 6 12
TDA2004 10 6.5 11 R_= 162
TDA2005 10 6.5/20 (°) 1
TBAS00 45
TCA940N 9 5
18 TDA1905 55
TDA1908 9 5
20 TDA2008 12 8
TBAS00 5
2 TDA1905 53 R, = 160
TDA1908 5
TDA1910* 10 7
TDA2006 14 9
28 TDA2010* 10 8
TDA2030* 14 9
36 TDA2020* 18 15
40 TDA2020D o 40

* Hi-Fi(d=05%)

® Driver (°)

Bridge.



AUDIO POWER AMPLIFIERS

Portable radio
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VOLTAGE REGULATORS

Io max

Regulated output voltage (V)

(A) Device Package
5 75 8.5 9 10 12 15 18 24
L200CH/CV | 2.9 — ADJUSTABLE 36 | Pentawatt®
L200CT/T 29 ————— ADJUSTABLE ———— 36 | TO-3(4-lead)
2 L2000CT/T L] L] { ] L] ] L] o o TO-3
L2000CV [ ] L ] ® [ ] [ ] ® ° [ Versawatt
L78S00CT/T [ ] L] ] L] ] L] L4 o TO-3
L78S00CV [ ] o o [ ] L 4 L] (] [ Versawatt
15 L7800CT/T [ o [ ] L] L] [ (] L] TO-3
L7800CV [ ] ] L [ ] L] L] L] Versawatt
L] TO-126
0.6 L129 ® Versawatt
) TO-3
L] TO-126
L130 L] Versawatt
L] TO-3
05 | L194/5% ] Pentawatt ®
L194/12* [ ] Pentawatt ®
L194/15* . Pentawatt ®
L2600 [ ] [ ] [ ] Versawatt
® TO-126
0.45 L131 o Versawatt
L] TO-3
L123CB 2+———————— ADJUSTABLE —————— 36 | 14-lead copper
L123CT/T 2 - e ADJUSTABLE —————————+ 36 TO-100
L146CB 2 - — ADJUSTABLE —————————= 77 | 14-lead copper
L146CT/T 2 - ————— ADJUSTABLE — 77 TO-100
0.15 | TBA43s . TO-39
TBAG25A L] TO-39
TBA625B [ ) TO-39
TBAG25C ) TO-39

* With integrated rectifying bridge.
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OPERATIONAL AMPLIFIERS

Temperature - Input Slew | Max supply
Device Range Froquency CZARR Bias Curr. Rate Voltage Package
cc) compensat. (dB) (nA) (V/us) )
LS101T -55 to 125 90 120 10 +22 TO-99
LS101AT -55 to 125 96 30 10 +22
LS107T -55 to 125 L 96 30 0.7 +22 .
LS141T -55 to 125 ° 90 80 0.5 +22 ) b
LS141AT -55 to 125 L 95 30 0.7 +22 y
LS141CT 0to70 o 90 80 0.5 +18
LS148T -55 to 125 90 80 5.5 +22
LS148AT -55 to 125 95 20 5.5 +22
LS148CT 0to 70 90 80 5.5 +22
LS201T 0to 70 90 250 10 +22
LS201AT -25to 85 96 30 10 +22
LS207T -25to 85 L] 96 30 0.7 +22
LS301AT 0to 70 90 70 10 +18
LS307T 0to 70 [ 90 70 0.5 +18
LS709T -55 to 125 90 200 0.25 +18
LS709AT -55 to 125 110 100 0.25 +18
LS709CT 0to 70 90 300 0.25 +18
LS776T -55 to 125 L] 90 15 0.35 +18
LS776CT 0to 70 ° 90 15 0.8 +18
LS204T* -25to 85 L] 100 50 1.5 +18
LS204AT* -55 to 125 o 100 50 1.5 +18
LS204CT* 0to 70 o 95 80 1 +18
LS141CB 0to 70 L] 90 80 0.5 +18 Minidip
LS148CB 0to 70 90 80 5.5 +22
LS201B 0to 70 90 250 10 +22
LS301AB 0to70 90 70 10 +18
LS307B 0to70 L] 90 70 0.5 +18
LS776CB 0to70 L] 90 15 0.8 +18
LS204CB* 0to 70 ° 95 80 1 +18
LS141CM 0to70 L] 90 80 0.5 +18 SO-8
LS148CM 0to 70 90 80 5.5 +22
LS201M 0to 70 90 250 10 +22
LS301AM 0to70 90 70 10 +18 —
LS307M 0to 70 o 90 70 0.5 +18 G
LS776CM 0to 70 L] 90 15 0.8 18
LS204M* -25 to 85 ° 100 50 1.5 +18
LS204CM* 0to 70 ° 95 80 1 +18
SO-14
LS404M** -25 to 85 o 94 50 1 +18 % —
LS404CM** 0to70 L] 90 100 1 +18 W9
DIP
LS709CB 0to 70 90 300 0.25 £18 o —
LS404C** 0to 70 ® 920 100 1 +18 | il
* Dual ** Quad




SEMICONDUCTOR USERS RELIABILITY EVALUATION

SGS-ATES Sure Il Programme aims to inform customers of basic production operations and internal
quality and reliability assurance procedures, paying particular attention to the tests and guarantees on
the finished product. .
This programme covers the set of 100% operations, controls and testing operations undergone by devices
produced to standard specification, i.e. without any special customer requirements.

Sure II Programme contains the following sections:

GENERAL INFORMATION

Typical block diagram of production process steps
Screening options which the customer can request by referring directly to this programme are also
indicated.

QUALITY LEVELS GUARANTEED BY GROUP A TESTS

These are the parameters checked on every delivery during final acceptance. The Group A tests tables
show the guaranteed quality levels for standard material (level C) and for purchased materials with the
programme’s two optional screening levels (levels A and B).

GROUP B AND C TESTS

These reliability tests are performed to maintain the processes under control, to collect data useful in
calculating the failure rates of our products and, when requested, to supply summarized reliability in-
formation to the customer.

Group B tests are normally carried out every 1 to 3 months and group C tests every 6 to 12 months.
Precise test frequencies are established within the above limits by the Quality and Reliability Assurance
Manager of the various plants; the product is delivered and guaranteed according to results obtained in
these tests and in the failure analyses, which are regqularly performed on any rejected devices. Unlike the
Group A tests, these tests are not effected on individual delivery lots, but on production lots, selected
according to the criterion of structural similarity.

To complement Sure 11 Programme, SGS-ATES performs realtime reliability tests on certain products.
These tests are normally effected under accelerated conditions and greatly reduced duration in order to
provide frequent and rapid feedback to Production.

However, due to their highly technical character, the description of these tests is outwith the scope of
the Sure Il Programme.

GENERAL INFORMATION

This information is valid for all products ordered from SGS-ATES as standard, i.e. in accordance with
Sure |l Programme, or which are ordered in full accordance with one of the two Sure Programme options.

Marking
Each device will be marked in a contrasting ink with the following standard information (if sufficient
space is available):

1 - SGS-ATES logo

2 - Device type as shown in the detail specification
3 - Manufacturing plant number

4 - Lot code (Production lot)



GENERAL INFORMATION (continued)

Packing

Devices will be packed in the vendor's standard package, unless otherwise specified on the purchase
order.

The following information will be marked on the std. package:

1 - SGS-ATES logo

2 - Device type as shown on the detail specification
3 - Quantity in the package

4 - SGS-ATES order confirmation

Certification
Certificate of conformance will be enclosed with the devices for level A only, unless otherwise agreed.

Reference specification
a) Basic Sampling Procedures and tables for inspection by attributes:
MIL-STD-105D-1EC 410.

b) The Sure Il Programme has been prepared considering the following specs.:
IEC 68-1, IEC 68-2, MIL-STD-883A, MIL-STD-750B, MIL-STD-202E, CECC 50.000, CECC
90.000, MIL-STD-19510E, MIL-STD-38510C.
It should be noted that conformance with these specs. should be assumed only where specifically
stated in this programme.

Essentiai terms and definitions
For the purpose of interpretation of this general specification the following terms and definition apply:

Detail specification

A specification which covers a particular component or range of components, and which describes that
component including rated and/or limiting values and characteristics. The detail specification will also
give the inspection requirements or appropriate reference to this general specification.

Inspection lot

A quantity of structurally similar components presented together for inspection, from which a sample is
to be drawn and inspected to determine conformance with the acceptance criteria of the specification.

Delivery lot
A quantity of components delivered to an order at one time. One delivery lot may consist of one or
more inspection lots or parts thereof.

Structurally similar devices

Structurally similar devices are those devices produced concurrently through final seal by the same
fabrication techniques, using the same type of machines and apparatus and having the same basic design
rules and the same packaging.

Details of structural similarity for various components will be defined, when required, by the SGS-ATES
Quality Assurance Mgr(s).

Certificate of Conformance
A document issued with a delivery lot stating that the components have been taken from one or more
inspection lots accepted under the requirements of the particular specification.
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TYPICAL BLOCK DIAGRAM OF PRODUCTION PROCESS STEPS

_____________ A
KEY [ IncominG INsPECTION OF MATERIALS
100% OPERATION | [ DIFFUSION |
Q& RA SAMPLE [ ELECTRICAL WAFERSORT |
N
L WAFER ACCEPTANCE ]
[ VISUAL DIE SORT |
________ S
[ DIE ACCEPTANCE
______ R
[ DEVICE ASSEMBLY
I
[ ASSEMBLY ACCEPTANCE
[ FINAL SEAL
I
[ BAKE (TABLE 1)

[ 35 THERMAL CYCLING (TABLE 1) l

NOTES e
3 NOT FOR TO-3
ACCORDING TO OUR INTERNAL [._HE‘M.EECEY_AECEPEE(}E_(T_AP_LE—.”
SPECS FOR PLASTIC DEVICES. = e e e e e e —
O CIRCULAR METAL CAN ONLY L RAW LINE ACCEPTANCE _J
® NOT FOR PLASTIC DEVICES = F—— — e e (TABLES 111, 1V)
———————-I GROUPS B AND C TESTS ]
! 1
LEVEL A LEVEL B LEVELC
l ELECTRICAL TESTING | [ ELECTRICAL TESTING J [ ELECTRICAL TESTING l
I I
[ MARKING ] MARKING ] MARKING ]
GROUP A ACC. (LEVEL C TAB. I1] _] E GROUP A ACC. (LEVELCTAB. 1) | [""G_RBWTEE(LE_VE_LET_AEIT)'_]

] 10 THERMAL CYCLING (TABLE I) J I 10 THERMAL CYCLING (TABLE 1) '

[ HiGH TEMP STORAGE (TABLEN |

[ BURN-IN (TABLE I} |

PACK

N

[ SHIP 1 [ SHIP

r
1 [ SHIP |
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TABLE |
Conditions for tests shown in block diagram of production process (excepting Group A, B and C)

, Tests - , Description
Thermal Cycling Tamp= -65°C to +160°C
30 minutes at extreme temperatures, 5 minutes max transfer time.
Centrifuge 20 000 G, 1 minute, Y1 axis only
High impact Shock 20 000 G, t = 0.25 us minimum, Y1 axis only.
High temperature 100 h at: Tymp= +150°C
Storage (Optional)
Bake 16 h at +180°C for plastic devices.
According to our internal specs. for other devices.
Burn-in (optional) 168 h according to spec. device type.
Hermeticity - Fine leak: helium leak detector after pressurization in He for 1 h at 5 atm.
The limits vary from device to device and can be provided on request.
- Gross leak :bubble test in mineral oil at T,,,,= +125°C after pressurization for
1 hin He at5 atm.
Other acceptance shown | Performed according to SGS-ATES internal specs.
in the block diagram of
the production process
(excepting group A, B
C tests).

TABLE 11 - Group ""A"" acceptance (Reference MIL-STD-105D, IEC 410)

AQL CUMUL. .
Srull::- Parameters Levels , Insg::::cn
$iove » A (Opt.) | B (Opt.) | C (Std.)
A1l Visual and mechanical inspection
Major 0.65 0.65 0.65 |
Minor 1.5 1.5 1.5
A2 Inoper. failure (electr. and mechanical) at +25°C 0.15 0.15 0.25 11
A3 DC parameters and selected 04 0.65 1 11
AC parameters™ at +25°C
A4 AC parameters at +25°C 1 1.5 2.5 S4
NOTES:
1) Electrical parameters are indicated on data sheets.

2) Major defects (significant mechanical defects, but not functional defects). e.c. open packages, deformed leads.

3) Minor defects. e.g. marking difficult to read, cosmetic defects, package dimensions.

4) Inoperative mechanical defects (critical defects). e.g. pin indication, marking or splitting wrong, broken lead or short
circuits between leads.

*

Selected AC parameters: are fundamental parameters which guarantee the function.
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Sample size code letters (group A tests)

Lot of batch <ise Special inspection levels General inspection levels
S-1 S-2 s-3 sS4 I It m
2 to 8 A A A A A A B
9 to 15 A A A A A B (o]
16 to 25 A A B B B Cc D
26 to 50 A B B c c D E
51 to 90 B B C c C E F
91 to 150 B B C D D F G
151 to 280 B C D E E G H
281 to 500 B Cc D E F H J
501 to 1200 C C E F G J K
1201 to 3200 C D E G K L
3201 to 10000 [ D F G J L M
10001 to 35000 C D F H K M N
35001 to 150000 D E G J L N P
150001 to 500000 D E G J M P Q
500001 and over D E H K N Q R

Single sampling plans for normal inspection (group A tests)

Acceptable Quality Levels (normal inspection)
0.010|0.015/0.025/0.040 | 0.065) 0.10 | 0.15 | 0.25]| 0.40 065 | 1.0 | 1.5 [ 25 [ 4.0 [65 [ 10 [ 15 [ 25 [ 40 [ 65 [ 100 | 150 [ 250] 400 [ 650 [1000
Ac Re|Ac Re|Ac Re [Ac Re|Ac Re | Ac Re| Ac Re|Ac Re[Ac Re [Ac Re[Ac Re| Ac Re[Ac Re[Ac Re| Ac Re[Ac Re[ Ac Re| Ac Re|Ac Re| Ac Re| Ac Re| Ac Re|Ac Re[Ac Re[ac Re| AcRel

15%

Sample size
code letter
Sample size

3 4(5 6|7 8/1011]1415/2122|3031
5 6|7 811011[14 15|21 22]3031]44 45
6|7 8|1011[1415/2122(3031(44 45 4’\(

o >
N

——

S
K=
o2

ACER

Alrln
B 3 F F
5
D 8 W1 iy 233 4/ 567 8/10111415(2122/3031 44 45| <
E 13 o 1|1 12(23)34|56|7 8[1011/14152122(3031}44 45| <"
F 20 o | {P|{L|1 2| 23|34 5678101114152122/\F¢’}/\>
G | 32 o 1| T |L| 12233 4/56|7810m 1415(21 22| <~
H | s0 o 1[{FNE|1 2|2 33 4|5 67 8|1011]1415]21 22|~
J 80 \/’U‘GQ 12(23[34|56[7 81011 14152122/}
K | 125 Jv,u1ﬁ01223 5 6|7 8[1011)14 152122
L | 200 Lo [T S |1 2]23]3 7 8[1011 [1415/21 22
M | 315 Lo {3 |1 2|2 3]s 4567 8l10m]ars|212
N 500J <blo 1|3 |1 2|23]3 4|5 6|7 801114152122
P soo\701{}‘@1223345678101114152122
a |1250| 0 1|4 |LL|12|23[34[56]7 801 [1415p122
R 2000‘U 122334 56751011141sz1zzﬁ J

Double and multiple sampling plan inspection may be used.

L = Use first sampling plan below arrow. If sample size equals, or exceeds, lot or batch size, do 100 percent inspection.
4 = Use first sampling plan above arrow.
Ac = Acceptance number.

Rc = Rejection number.
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TABLE 1l — Group "B" Tests

type. Plastic devices only.

Max.
Tests Test conditions LTPD acc.
nO
Subgroup 1
PHYSICAL DIMENSIONS Major dimensions according to data sheet. 20 4
MARKING PERMANENCY 5 minutes immersion in trichloroethylene at T mp.
Rub marking with a soft brush 10 times. Marking shall
appear legible.
Subgroup 2
SOLDERABILITY 5 s (min.) in rosin-based flux 15 3
2+ 0.5 sin Sn (60) Pb (40) at +230°C + 5°C.
Depth of immersion 0.8 to 2.3 mm from case or half the
length of the leads. Under 10X magnification leads shall
be covered with a smooth and bright solder coating with
no more than traces (approx. 5%) of scattered imperfec-
tions such as pin-holes or un-wetted or de-wetted areas.
These inperferctions shall not be concentrated in one area.
Subgroup 3
THERMAL SHOCK 15 shocks -0°C to +100°C liquid-to-liquid 15 3
5 minutes at extreme temperatures
5 s max transfer time.
THERMAL CYCLING 10 cycles:
Tamp = -65°C to +150°C
30 minutes at extreme temperatures
5 minutes max transfer time.
HERMETICITY Fine leak
(Not for plastic devices) — Helium leak detector after pressurization in He at
5 atm. for 1 h.
5 x 1078 cc/s for I.C.V. *< 0.1 cc
5 x 10-7 cc/s for I.C.V. * between 0.1 cc and 10 cc.
* (1.C.V. = Internal Cavity Volume)
Gross leak
-- Bubble test in mineral oil at T = +125°C after press-
urization for 1 h in He at 5 atm.
MOISTURE 10 cycles of 24 h
RESISTANCE Tamp= 25°C to 65°C; RH 80% to 98%
5 cycles to -10°C for 3 h.
Subgroup 4
OPERATING AND/OR According to device type spec. 10 2
INTERMITTENT 5000 cycles min. for intermittent life test t = 340h min
LIFE TEST for operating life test.
Subgroup 5
LEAD FATIGUE™ Two leads for each device. 20 4
Dual-in-line pack: 3 arcs; leads shall be bent inward for
15° permanent angle and shall be returned to their
original position.
Wire feads: 3 arcs,90° £5° with a force of .229+.014 Kg.
Failure: any broken leads.
Subgroup 6 .
PRESSURE POT +121°C, 2 atm. from 48 to 96 h according to package 15 3

* Not applicable for TO-3.
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TABLE IV — Group ""C" tests

No flux; +260 % 5°C for 10 +§ s.

Max.
Tests Test conditions LTPD | acc.
nO

Subgroup 1

DESIGN AND TEMPERA- This subgroup comprises those parameters complemen- 30 4

TURE ELECTRICAL tary to group A parameters. As alternative to LTPD

CHARACTERISTICS sampling plan, X-R charts may be used to keep the
process under control.

Subgroup 2 Not for Plastic devices.

MECHANICAL SHOCK 1500 G - 0.5 ms - 5 blows in each of the 6 orientations. 15 3
Non operating.

VARIABLE FREQUENCY 20 G; 3 orientations; f = 40 to 2000 cps. Four 4-minute

VIBRATION cycles, 48 minutes total. Non operating.

CONSTANT 20 000 G - 1 minute - (3 orientations).

ACCELERATION

Subgroup 3

OPERATING LIFE TEST t= 1000 h. 10 2
According to spec. device type.

ELECTRICAL Key parameters at 0, 340, 670 and 1000 h.

MEASUREMENTS

Subgroup 4

HIGH TEMPERATURE 1000 h at T ymp= +150°C 15 3

STORAGE LIFE TEST

ELECTRICAL Key parameters at 0, 340, 670 and 1000 h.

MEASUREMENTS

Subgroup 5

SALT ATMOSPHERE 10 to 50 g. of NaCl per square metre per day for 24 h at 20 4
Tamp= +35°C.
Post test inspection: check for destructive corrosion.

Subgroup 6

HUMIDITY TEST Plastic devices only. 15 3
85°C/85% RH with bias, t = 1000 h.

ELECTRICAL Key parameters at 0, 340, 670 and 1000 h.

MEASUREMENTS

Subgroup 7

INTERMITTENCY TEST Electrical continuity measured between 25°C and 100°C 1.5 1
or according to spec. device type. Plastic devices only.

Subgroup 8

SOLDERABILITY TEST Preconditioning at +155°C for 16 h. 15 3

WITH PRECONDITIONING | After a period between 1 and 2 h, the device shall be
subjected to solderability test (Group B - Subgroup 2).

Subgroup 9

SOLDERING HEAT 15 3




PROGRAMMES OTHER THAN THE SURE II

In addition to the treatment of the standard product described in this Sure II Programme, other test
programmes can be agreed upon with the customer, in which case prices generally differ from those for
the standard product.

Following are the main programmes existing outwith the limits of the Sure II Programme.

Guaranteed Reliability products (G-Rel.)

In this case, the customer requests that for every delivery lot, certain reliability tests are performed with
established acceptance levels and in certain cases also with certification from the Q. & R. Manager of
the relative factory.

Products with Source Inspection by a recognized external authority.

Several SGS-ATES factories are qualified under the CECC System (European Q.A. system). The cus-
tomer can request products inspected by the national supervision service, these products are then
delivered with certification from the Q.A. Manager of the relative factory. It should be noted that these
national inspectorates are mutually recognized by the member countries of the CECC.

High Reliability products (Hi-Rel)

These products, required for the most sophisticated, generally low-volume applications (e.g. aerospace),
are assembled on a special line; this is the Hi-Rel line which employs a sophisticated set of screenings
and reliability tests in order to reach,demonstrate and certify the highest reliability levels possible today.
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L120A
LINEAR INTEGRATED CIRCUIT

TRIAC/SCR PHASE CONTROL

The L 120A is a monolithic integrated circuit in 16-lead dual in-line plastic package. It incorporates the
following functions:

— AC supply 50/60 Hz

— Zero-voltage and zero-current detector

— Ramp generator

— Inhibition of casual firing pulses

— Stabilization of the internal positive DC supply
— High gain operational amplifier

— Output short-circuit protection

The L 120A is intended for use as a phase controller in industrial and consumer applications.

ABSOLUTE MAXIMUM RATINGS

Iy AC peak supply current 60 mA
114 ‘Max input current (pin 14) 20 mA
Ip1, b2 Input diodes peak current 1 A
Vg_1o Positive clamp voltage 15 \%
Vio-12 Negative clamp voltage 15 \%
Vio Differential input voltage 7 \%
Vil Differential input voltage + 8 \%
Piot Total power dissipation at T,,,,= 85°C 800 mw
Teg Storage temperature -55 to 150 °C
Top Operating junction temperature -25 to 150 °C

ORDERING NUMBER: L 120AB

MECHANICAL DATA Dimensions in mm

GLmat

Samin

3

11081
331406,
S

1 4

s

T
ool [ losse10 | [ 254 ,

12772 17.78 : 76

POOI-V

1948Mm
i 5 e e o 5 e 0 o 5 o 0w
% 3

D

' 8
768 8 B 9 1 O

21 10/80



L120A

CONNECTION DIAGRAM (top view)
J
RAMP  VOLTAGE I 16 [] CURRENT GENERATOR
AMPLIFIER OUTPUT [: 15 [] ouTPUT LoGIC CIRCUIT
NON INV. AMPLIE INPUT  [] 3 14 [] ZERO CURRENT DETEC.
DC REFERENCE VOLTAGE [] 4 3] GND
INV. AMPLIFIER INPUT — [] 5 2] GND
STABILIZED DC SUPPLY [| 6 ] CHOPPER
GATE PULSE ouTPUT [] 7 10 [] NEG. RECTIFIER SUPPLY
POSITIVE RECTIFIER SUPPLY[] & 9 [ AC SUPPLY
S-0404/1
BLOCK DIAGRAM
~ MAINS
R - || I g
L — —
E]j- 10 8 @ B 1 2
CLIPPING vourace |
& RECTIF REGULATOR
1 2]
eon EnERATOR
DETEC - ~»=— GENERA COMPARATOR AMP
3 '_T 4 5 6.
— T T
| [
T«
ZERO-I | CONTROL QUTPUT GATE PULSE
DETECTOH T LoGIC ™ CHCPPER LOGIC - STAGE STAGE
!' 7 | 8 9 10 "

L
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R
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L120A

TEST CIRCUIT

82K0 o
0.01uF I ~220v
2 20uF
I ~ [—)
100K0) [ 18V Rg-6.8k1/7W
16 15 14 1‘3 12 n 10 ; f
L 120A ﬂpL
1 2 3 4 5 5 7 8 jJ
T ( T [ T |
I —
| - i
0InF 10, I | |
ol Ue o rls ) T u
| = R
(%) Re > 1500 T
e Re %) 5 0480/ 3
THERMAL DATA
Rt j-amb Thermal resistance junction-ambient max 80 °C/W

ELECTRICAL CHARACTERISTICS (T,,,,= 25°C, refer to the test circuit unless otherwise
ified)

Parameter Test conditions Min. Typ. Max. | Unit

Vg_12 Positive clamp voltage 10 11.5 13 A%
Vi,o0-12 Negative clamp voltage 10 1.5 13 \%
Vg_12 External DC supply

voltage 105 v
Vio-12 External DC supply

voltage -105 v
Vg_12 Sync input threshold +125
Vig-12 Zero current threshold +8.8 +10 +11.2

N
£



L120A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit
Vio-14 Zero current threshold
Vg_14 1.2 v
114 Operative input current 0.4 l mA
to avoid inibition (pin 14)
Vi_12 Ramp discharge level 1.1 \V;
Vio12 Maximum ramp level 7.2 v
Vioo Comparat.differential trigger level 70 100 mV
G Amplifier voltage gain V5 (peak to peak) = 6V
v (open loop) 60 70 - dB
Vo3 Max output voltage 7 \%
Vo_13 Min output voltage 0.9 \%
V3_13. Input offset voltage R3.13= R5.13=50Q 3 6 v
Vs-13
S Input bias current {pin 3, 5) G.1 1 A
Vi35 Differential input voltage +7 Vv
V3-13, Input voltage range 05 7.5 \Y
Vs-13
CMR Common mode rejection R3_13=Rs_13< 1kQ 60 dB
Ve-13 Regulator output voltage 8.3 9.5 \%
lg Max regulator output current 3 mA
A\/—Vi Load regulation lg= 010 3mA 0.5 2 %
6
AVe Line regulation Vg=121014V 1g=0 46 dB
AVg
SVR Supply voltage rejection Vg =12V fripple= 50 Hz
V.ippie (peak to peak)= 4V 46 dB
Vg Reference voltage I =10 LA 1.5 \
V12 Firing pulse amplitude positive 45 55 A\
Ry_10=1kQ
negative 8 9.5 \Y
17 Maximum output current R7_12=100 80 mA
tow Output pulse width 200 us
R7.10=50Q
ty Output pulse rise time 200 ns

25



L120A
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Fig. 1 - Peak supply current
vs. dropping resistor Rg

Fig. 2 - Maximum allowable
average supply current vs.

ambient temperature

Fig. 3 - Gate pulse ampli-
tude vs. gate resistance
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L120A

APPLICATION INFORMATION

Fig. 6 - Application circuit for AC motor speed regulators

~r 220V

Rg=6.8k0/7W

S-453/4
Fig. 7 - Application circuit for DC motor speed regulators
I 820 - r —0
| 00wF —t ]
L A <¢> ]
I H | R. ll
! i T ° | D ° \ Y - N 220V
I S Y | I /\ ]
16 15 14 3 12 il 10 E] [ - |
K/ 1
L120A \/i M .
2 3 4 5§ 3 b { -
| r | T Y ;g @;ﬁ B ‘
= | g = P N |
[ o %0 vl me R T ¢ = i LY
| e L 5V  scr | |
e cols
- N | !
! W | A 30 Lo Py
? N t :
! 8200 | | | |
o | | | ‘
L 741 — } 4 L “ -]
- I T
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L120A

APPLICATION INFORMATION(continued)

Fig. 8 - Application circuit for speed control by means of SCR’s

’ — o
’_‘ E ] — ~
{ Rs
——y—0
I r | L |
16 15 14 13 12 n 10 9
L120A ‘ M
1 2 3 4 5 6 7 ? L, 4
T T T
- N
3

$-0568/ 2

Fig. 9 - Alternative system for L120A power supply (reduction of power dissipation)
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04 3000 ’
1 W2 W
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IN 4001 S-4024/1
220uF
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| L121A
LINEAR INTEGRATED CIRCUIT

TRIAC/SCR BURST CONTROL

The L 121A is a monolithic integrated circuit in 16-lead dual in-line plastic package. It incorporates the
following functions:

— AC supply 50/60 Hz

— Zero-voltage detector

— Ramp generator

— Inhibition of casual firing pulses

— Stabilization of the internal positive DC supply
— High gain operational amplifier

— Output short-circuit protection

The L 121A is intended for use as a burst controller in industrial and consumer applications.

ABSOLUTE MAXIMUM RATINGS

lg AC Peak supply current 60 mA
Ip1. Ip2  Input diodes peak current 1 A
Via Maximum voltage (pin 14) 20 \Y
Vg.12 Positive clamp voltage 15 \%
Vio-12 Negative clamp voltage 15 \V
Vio Differential input voltage + 7 \%
Vi Differential input voltage +8 \Y
Piot Total power dissipation at T, = 85°C 800 mW
Ty Storage temperature -55 to 150 °C
Top Operating junction temperature -25 to 150 °C

ORDERING NUMBER: L 121AB

MECHANICAL DATA Dimensions in mm
Bamar
f \g@“
U 1oy 04
fo7A 085+160 254 :
2 e ’ 76
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L121A

CONNECTION DIAGRAM (top view)

\J
RAMP  VOLTAGE q: 16 [ CURRENT GENERATOR
AMPLIFIER OUTPUT - 15[ outPUT Losic circuIT
ZERO LOW VOLTAGE
NON INV. AMPLIE INPUT  [] 3 B j ZERD %
.DC REFERENCE VOLTAGE [] 4 1] GND
INv. AMPLIFIER INPUT ] 5 "] GND
STABILIZED DC SuPPLy [] 6 nf] CHOPPER
GATE PULSE outPuT [| 7 10 [] NEG. RECTIFIER SUPPLY
POSITIVE RECTIFIER SUPPLY[] 8 s f] AC SUPPLY
S-351711
BLOCK DIAGRAM
~ MAINS
T I @00~ ©
———
CLIPPING | VOLTAGE | | |
& RECTIF ——4——{ REGULATOR [~ S
1 2 ‘ 1i
ZERO-CROS RAMP T‘ L _7"777”77777<__44<®
DETECTOR T » GENERATOR “ > COMPARATOR |- —4 AMPGL
3 3 | 5
I 1 = ‘ I B ©®
i . J | L S —
0 — — e
® 1 T3 1 I ;
I CONTROL | ouTPUT GATE PULSE |
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! 7Y r 8 I 9 10
| ]
[ — {» I ]
1 | |
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L121A

TEST CIRCUIT

. O
; 220V
0.01LF 2200F  Rg=6.8KQ/7TW 20
1 M — -0
R1 Bcnas 15
100k() v
|
16 15 14 13 12 n 10 9
L 121A []r
1 2 3 4 5 6 7 8
T I
10uF )
v 10 10 20 2200F
kQ K0 kQ 15V
—

L_J
*VRg
(%) R;Z150 0 $-35241/3

THERMAL DATA

Rth j-amb Thermal resistance junction-ambient max 80 °C/W

ELECTRICAL CHARACTERISTICS (T,nn,= 25°C, refer to the test circuit unless otherwise
specified)

Parameter Test conditions Min. Typ. Max. Unit
Vg-12 Positive clamp voltage 10 11.5 13 \%
Vio-12 Negative clamp voltage 10 11.5 13 \Y
Vg_12 External DC supply voltage 105 \
Vio-12 External DC supply voltage -10.5 \%
Vg_12 ~ Sync input threshold +125 \

w
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L121A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit
Via-12 Minimum input voltage (pin 9 open) 25 \
Vioio Ramp discharge level 1.2 \
Vioio Maximum ramp level 5.2 \
Vi lC(‘,;)Irerlmparator differential trigger 70 100 mv
Gy Amplifier voltage gain V, (peak to peak) = 6V 60 70 dB
(open loop)
Vo_o13 Max output voltage 7 \%
Vo_13 Min output voltage 0.9 \%
Vi3-13, Input offset voltage R3.13= R5.13= 500 3 6 mv
Vs-13
Ih Input bias current 0.1 1 uA
Vi Differential input voltage +7 v
V3_13, Input voltage range 05 75 v
5-13
CMR Common mode rejection R3-13= Rs-13 < 1kQ 60 dB
Ve-13 Regulator output voltage 8.3 9.5 \
le Max regulator output current 3 mA
AVe Load regulation lg = 0to 3mA 0.5 2 %
Ve
AVe Line regulation Vg=12t0 14V  1g=0 46 dB
AVg
SVR Supply voltage rejection Vg =12V frippie= 50 Hz
Viipple (peak to peak)= 4V 46 dB
Vg Reference voltage lg = 10uA 1.5 \Y
V.12 Firing pulse amplitude positive 4.5 55 \%
Ry_1o=1kQ
negative 8 9.5 \
17 Maximum output current R7_12= 102 80 mA
tow Output pulse width 200 us
R7.12=50Q
ty Output pulse rise time 200 ns
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L121A

Fig. 1 - Peak supply current
vs. dropping resistor Rg

Fig. 2 - Maximum allowable
average supply current vs.
ambient temperature
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L121A

APPLICATION INFORMATION

Fig. 7 - Application circuit for temperature control (proportional type)

N

— O
‘-i - T ) AU 220-240V
i Rg:-6.8k0 /7TW 50-60H
PR S | ; = E—“I/T o
| 'oomm [ | T'-SV ‘ |
oo P
[ | L
16 15 14 13 12 " 10 9 |
L121A M &
1 2 3 4 5 6 7 8
I___ T
j_—, | l \%ﬁ(ﬁl ilzzom
1 10
‘0»;[- KA | kq) T %0 0
T
L - 10KA e
V535232
Fig. 8 - Application circuit for temperature control (ON-OFF type)
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L1 sk 7w Y220V
T — —0
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L121A

Fig. 9 - Application circuit for low AC supply voltage (by using pin 14)

SKN

O

{1}
— 1
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- ‘i |2200F 1000
A~ 220 - 240V
100k 15y v 50-60Hz
16 15 14 13 12 n 10 9
L 121A
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1 | ! L
104F ek
v T 10 20 oo
‘ kQ Kk | KQ " 15v —
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Fig. 10 - ON-OFF control circuit diagram with single pulses for Triac firing
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L121A

Fig. 11 - ON-OFF control circuit with series of pulses for Triac firing
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L121A

Fig. 13 - Climate control for cars.

1200
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Fig. 14 - Alternative system for L121A power supply (reduction of power dissipation).
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L123

LINEAR INTEGRATED CIRCUIT

HIGH PRECISION VOLTAGE REGULATOR

INPUT VOLTAGE UP TO 40V
QUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37V

POSITIVE OR NEGATIVE SUPPLY OPERATION

SERIES, SHUNT, SWITCHING OR FLOATING OPERATION

OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR
ADJUSTABLE CURRENT LIMITING
THERMAL PROTECTION

The L123 is a monolithic integrated programmable voltage regulator, assembled in 14 lead dual in-line
plastic package and 10 lead Metal Can (TO-100 type). The circuit provides internal current limiting and
thermal shut-down protection, when the output current excedes 150 mA an externai NPN or PNP pass
element may be used. Provisions are made for adjustable current limiting and remote shut-down.

ABSOLUTE MAXIMUM RATINGS L123 L123C

V; Input voltage 40 V 40V

AVi_, Dropout voltage 40V 40V

lo Output current 150 mA 150 mA

lyef Current from V¢ 15 mA 25 mA

Piot Power dissipation (at T,,,,= 70°C) Plastic DIP - 1w
TO-100 520 mW 520 mW

Top: Operating junction temperature -25 to 150°C Oto70°C

stg Storage temperature -65 to 150°C | -65 to 150 °C

MECHANICAL DATA

Aol v

TO-100

Dimensions in mm

DipP
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L123

CONNECTION DIAGRAM AND ORDERING NUMBERS

(top views)
NC IE % NC
i kil 1B 15 ]
CURRENT FREQUENCY
SENSE OLCOMPENSATION CURRENTI] 2 ] -,
SENSE s
e Qe w [ o
'NON- NON -
Is;fEnNGB 7Ove ::;Ezr, [ s 10 ] Vo
3 Vret [ 6 9 ] Vz
PIN S Vg S-366211
connected to case v [ , 8 ] NC
%
e
Type TO-100 Plastic DIP
L123 L123T —
L123C L123CT L123CB
BLOCK DIAGRAM
INVERT, FREQUENCY
A INPUT COMPENS. V¢
[}
THERMAL |
PROTECTION |
TEMP j
COMPENS. i |
ZENER | i
i i
X N |
REF ERROR K~ SERIES Pass
G AMP>J' AMPL'/ '\ﬂ TRANSISTOR |
E? l/l T ! x
|
I f J l/ »———»—»**-OVO
i '\} x |
1 | i
é S-3664N1

Viof Vs  NON-INVERT. CURRENT CURRENT  Vz
ef INPUT LIMIT SENSE

THERMAL DATA TO-100 Plastic DIP
Rin j-amb  Thermal resistance junction-ambient max 155 °C/W 80°C/W

n
(]




L123

SCHEMATIC DIAGRAM (Pin numbers relative to the plastic package)

e -V,
[L J_} -4 T s
“T!R' L[JR3 I{RN ﬂo VC
Y QZI/' T a3 K as
Qs r
| [R2 i
; R4
as
| [
| | ~ Q7 Q10 [
{ i 10
i ‘l‘RS | ~O Vo
|
Mre | *& o3
' >—| ’ i ——SOVZ *
il 02 ! -<Qe an’ —— a1s
c1 = i | 13~ FREQUENCY
R7 | | COMPENS.
i
Lqa RS r[}
Qs R19 2 CURRENT
] R10 R12 R13 R16 Q16 o
l RS i
l \ . 4 3~ CURRENT
) 5-3665 SENSE
*ONLY IN PLASTIC DIP & % 7 4
Vref NON-INVERT -Vs  INVERT.
INPUT INPUT

REGULATED
OuTPUT
V=12V
Vg =5V
lo=1mA

R1//R; <10KQ
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L123

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tmp,= 25°C unless otherwise

specified)
L123C L123
Parameter Test conditions Unit
Min. | Typ. | Max. [ Min.| Typ.| Max.
AVgq Line regulation Vi=121to 15V 0.01| 0.1 0.01| 0.1 %
AV Vi=121040V 0.1 0.5 0.02| 0.2 %
Vi=12to0 15V;
! 0.3 0.3 %
Tmin < Tamb < Tmax
AV, «
~ Load regulation Io =1to 50 mA 0.03| 0.2 0.03( 0.15( %
o
Tmin < Tamb < Tmax %
Io=1t0 10 mA 06 06 &
Vet Reference voltage lres= 160 uA 68 | 7.15| 75 [6.95| 7.15| 7.35| V
SVR Ripple rejection f =100 Hz to 10 KHz
Cret=0 74 74 dB
Cref=5 uF 86 86 dB
AVo ) ppm
AT Output voltage drift 150 150 oC
lse Short circuit current Rgc= 1002 Veo=0 65 65 mA
limiting
Vi Input voltage range 9.5 40 95 40 \%
Vo Output voltage range 2 37 2 37 \%
V-V 3 38 | 3 38| Vv
lq Quiescent drain lo = 3 A
current V=30V 2 4 23 5 m
%
Long term stability 0.1 0.1 1000
hrs
en Output noise voitage BW= 100 Hz to 10 KHz
Crer=0 20 20 uv
Cref= 5 uF 25 25 pVv
\ Output zener voitage I=1mA 6.9 7.7 Y,
(for plastic package
only)
Note: T, = 0°C(L123C); -25°C (L123).

Trmax= 70°C (L123C); 150°C (L123).
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Fig. 1 - Maximum output

Fig. 2 - Current limiting

current vs. voltage drop characteristics
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temperature
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L123

Fig. 10 - Line transient Fig. 11 - Load transient Fig. 12 - Output impedance
response response vs. frequency
PR J — soesaan U — et o o
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Table | — Resistor values (K2) for standard output voltages

Fixed Output | Output Adjustable Fixed Output | Output Adjustable
Output | Applicable +5% +10% (°) Output | Applicable + 5% +10% (°)
Voltage Figures Voltage Figures
Ry R; Ry | Py | R R, Ry Ry | P R2
+ 3 13,16,17 | 412 3.01 118 0.5 1.2 +100 19 3.57 102 2.2 10 91
18,21,23
+ 5 13,16,17 | 2.15 499 | 0.75 | 05 2.2 +250 19 3.57 | 255 2.2 10 240
18,21,23
+ 6 13,16,17 | 1.15 6.04 | 05 0.5 2.7 -6(°°) 15 3.57 243 | 1.2 05 | 0.75
18,21,23
+ 9 14,16,17 | 1.87 7.15 | 0.75 1 2.7 - 9 15 3.48 536 | 1.2 0.5 2
18, 21,23
+12 14,16,17 | 487 7.15 2 1 3 - 12 15 3,57 845 | 1.2 05|33
18,21,23 )
+15 14,16,17 | 7.87 7.15 | 3.3 1 3 - 15 15 3.65 |115 1.2 05 | 43
18,21,23
+28 14,16,17 21 7.15 | 5.6 1 2 - 28 15 3.57 |24.3 1.2 0.5 10
18,21,23
+45 19 3.57 |48.7 2.2 10 39 - 45 20 3.57 |41.2 2.2 10 33
+75 19 3.57 |78.7 2.2 10 68 -100 20 3,57 |97.6 2.2 10 91
-250 20 3.57 | 249 2.2 10 240

Note:

(°) Replace R /R, divider with the circuit of fig. 24.

(°°) V+* must be connected to a +3V or greater supply.

Table Il — Formulae for intermediate output voltages

Outputs from +2 to +7 volts

Outputs from +4 to +250 volts
Fi

Current Limiting

Fig. 13,17,18,21,23,16 ig. 19
R, v R, ~R VSENSE
Vo= [Vies X~ Sy vref o F2 Ry oo | - _VSENSE
0= |Vrer R R, | Vo= | 5 X o ]:R3 =Ry LiMIT Roc
Out_puts from +7 to +37 volts Output from -6 to -250 volts Foldback Current Limiting
Fig. 14, 16,17,1:,31’,?23 y Flg.;&fl; A Vo Ry . Vsense (R3+Ra) ]
NEE =
Vo= [Vier X =222 Vo= [~ x LI iR <R £ Rsc Ra Rsc Ra
2

Vsense , R3tRa ]

| =
SHORT CKT I Rsc Rd




L123

APPLICATION INFORMATION (Pin numbers relative to the plastic package)

Fig. 13 - Basic low voltage regulator
(Vo =2 to 7V)

N
N cs 4 REGULATED
> O gureur

(e A -
| 7 13 R

e
T CU"‘D“"QJ
J. -— -— 100pF w0

R1.R2  for minimum

NOTE: R3= ————
oT 3 R1+ R2 temperature drift.

R3 may be eliminated for minimum com-
ponent count.

Typical performance

Regulated Output Voltage . .......... 5V
Line Regulation (AV; =3V) . ... ... 0.5 mV
Load Regulation (Al =50 mA) ....1.5mV

Fig. 15 - Negative voltage regulator
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;smql ‘IJ“' [ v lcome Tioopr }

+ -+ j* —> OUTPUT
S — S

o Py meras

Typical performance

Regulated Output Voltage . ........ -15V
Line Regulation (AV;=3V) ........ 1mV
Load Regulation (Alg =100 mA) ... .2mV

Fig. 14 - Basic high voltage regulator
(Vo =7 t037V)

<
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¥
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T
} %

v.

| =
. s REGULATED
ouTPUT

il

PR
Cc1
Vo] Tcomp J00pF ﬁ .

soaimg -—

RN 1 UR

. R1:R2 for minimum
NOTE: R1+ R2 temperature drift.

R3 may be eliminated for minimum com-
ponent count.

Typical performance

Regulated Output Voltage . ......... 15V
Line Regulation (AV; =3V) ....... 1.5 mV
Load Regulation (Alg =50mA) ... .45 mV

Fig. 16 - Positive voltage regulator (External
NPN Pass Transistor)

s LI REGULATED
' oUTRUT
|
sl [Comp "
L D —
<l
S00pF r‘
R2
]
a0 -

Typical performance

Regulated Output Voltage . ........ +15V
Line Regulation (AV; =3V) .. ... .. 1.5 mV
Load Regulation (Alg = 1A) . ... .. 15 mV
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L123

APPLICATION INFORMATION (continued)

Fig. 17 - Positive voltage regulator (External
PNP Pass Transistor)
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Tvpical performance

Regulated Output Voltage . ......... +5V
Line Regulation (AV; =3V) . ... ... 0.5mV
Load Regulation (Alg = 1A) ....... 5 mV
Fig. 19 - Positive floating regulator

Typical performance

Regulated Output Voltage . ....... +100V
Line Regulation (AV; =20V) . ... .. 15 mV

Load Regulation (Alg =50 mA) .. ..20mV

Fig. 18 - Foldback current limiting

| Vret ;‘7 Vol e {156 o, REGULATED
o N DT
Crerg ‘{ N g3 2 fEL :
= [Jm 31 [ 1Ehia
—-_— . T'L
vi- _E:mo L
Im
Typical performance
Regulated Output Voltage . ......... +5V
Line Regulation (AV;=3V) ... .... 0.5 mV
Load Regulation (Alg =10 mA) . .. .. 1 mV
Current LimitKnee . . .. ......... 20 mA
Fig. 20 - Negative floating regulator
o —9
as AR Re |
’,°f,“jj peetfs ™ Mo m'm ‘
4 2 TR 9= 2NS5287
nzaot E]y& 1123 ;% ]
e — i i
ESpt T ool
lof] el | '\}‘1”"]
RS L Y S
| - —dsenn
Typical performance
Regulated Output Voltage ........ -100V
Line Regulation (AV; =20V) ... ... 30 mV

Load Regulation (Alg = 100 mA) .. .20 mV
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APPLICATION INFORMATION (continued)

Fig. 21 - Positive switching regulator

v O=
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Typical performance
Regulated Output voltage . . . ... ..... +bV
Line Regulation (AV; = 30V)
Load Regulation (Alg = 2A)

Fig. 23 - Shunt regulator

Typical performance

Regulated Output Voltage . ......... +5V
Line Regulation (AV; =10V) . ...... 2mV
Load Regulation (Alg = 100 mA) . .. .5mV

Fig. 22 - Remote shutdown regulator with
current limiting

REGULATED
ouTPUT

7
il -t“ff"p 8526
< 5 L06IC
il (oo
wiean — —

Typical performance

Regulated Output Voltage . ......... +5V
Line Regulation (AV; =3V) .. ... .. 0.5 mV
Load Regulation (Alg =50 mA) ... .1.5mV

NOTE: Current limit transistor may be used for
shutdown if current limiting is not required.

Fig. 24 - Output voltage adjust




L129
L130

L131 LINEAR INTEGRATED CIRCUITS

3-TERMINAL POSITIVE VOLTAGE REGULATORS

® OUTPUT VOLTAGES OF 5, 12, 15V
® QUTPUT CURRENT 600 mA, 500 mA, 450 mA

® SHORT CIRCUIT PROTECTION

® OUTPUT TRANSISTOR SOA PROTECTION

® EXCELLENT TRANSIENT RESPONSE

The L129, L130, L131 three-terminal positive voltage regulators are available in SOT-32, TO-220 and
TO-3 packages with 3 fixed output voltages, making them useful in a wide range of applications. These
regulators can provide local on-card regulation eliminating the distribution problems associated with
single point regulation. Each type employs internal overload protection and short circuit protection.
Although designed primarily as fixed voltage regulators, these devices can be used with external com-
ponents to obtain adjustable output voltages and currents.

ABSOLUTE MAXIMUM RATINGS

V; DC input voltage L129 20 \%
L130, L131 27 \Y

Piot Power dissipation at T,m,= 25°C (SOT-32) 1.25 w
at Teae = 25°C (SOT-32) 14 w

Tetg Storage temperature -55 to 150 °C
Top Operating junction temperature -20 to 150 °C
MECHANICAL DATA Dimensions in mm

(10T

2 7max 787 w,!

15.8max

|
gt-si» "4?3 i1

—aia

gmas

€-0083/1

TO-3



L129
L130
L131

CONNECTION DIAGRAMS AND ORDERING NUMBERS

]

[ | T oureur
-

I

F ey

Type SOT-32 TO-220 TO-3 Output Voltage
L129 L129 L129V LO05 T1 5V
L130 L130 L130V L036 T1 12V
L131 L131 L131V L037 T1 15V

BLOCK DIAGRAM

SERIES

Vi O— ¢ -_T_—— TRANSISTOR |—

__T_;._.._,_@ Yo

|
1

i

CIRCUIT

CURRENT
GENERATOR |~ e
T
i
|
STARTING ERROR
REFERENCE
CIRCUIT - 1 AMPLIFIER

L

|
1

PROTECTION D
\

49




L129
L130
L131

SCHEMATIC DIAGRAM
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L129
L130
L131

THERMAL DATA SOT-32 | TO-220 TO-3
Rih j-case  Thermal resistance junction-case max 9°C/W 3°C/W 4°C/W
Rin j-amb T hermal resistance junction-ambient max 100 °C/W | 50°C/W | 35°C/W

ELECTRICAL CHARACTERISTICS (T,,,,= 25°C, I, =10 mA, C_= 10 uF unless otherwise

specified)
Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage L129 V= 7.5 to 20V 4.75 5 5.25
L130 V;=1451t027V 114 12 126 \Y
L131 V;=17.51t0 27V 14.25 15 15.75
AV Load regulation I, = 10 to 600 mA 0.3 1 %
lo Regulated output current L129 AV g o 600 850
R ET I v 500 720 mA
L131 ° 450 600
lo MAX Maximum output current L129 Tcase = 25°C 0.93 1.2 A
Tcase = 85°C 1
L130 Tcase = 258C 0.75 1 A
case = 856°C 0.8
L131 Tease = 25°C 0.68 0.9
Tecase = 85°C 038 A
lsc Output short-circuit L129 200 250
current L130 100 200 mA
L131 85 160
g Quiescent drain current 9 mA
AVq Line regulation L129 Vi= 75t012V 5 23
L130 Vi=145t021V 6 33 mV
L131 V=175 to 24V 6 33
AVg Temperature coefficient  L129 05
AT amb L130 Tamb= -20 t0 85°C 1.2 mV/°C
L131 1.5
eN Output noise voltage L129 Cp =20uF 70
L130 B =10Hz to 100 kHz 150
L131 180 uVv
Ro Output resistance L129 lo =600 mA 15
L130 lo =500 mA 20 ms
L131 Io =450 mA 60
SVR Supply voltage rejection L3129 AV; = 4Vpp 46 60
L130 f =100 Hz 46 60 dB
L131 46 56