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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON
Microelectronics. As used herein:

1. Life support devices to systems are devices or systems 2. A critical component is any component of a life sup-

which, are intended for surgical implant into the body port device or system whose failure to perform can be
to support or sustain life, and whose failure to perform, reasonably expected to cause the failure of the life sup-
when properly used in accordance with instructions for port device or system, or to affect its safety or effecti-
use provided in the labeling, can be reasonably expec- veness.

ted to result in a significant injury to the user.



TABLE OF CONTENTS

INTRODUCTION Page 4

ALPHANUMERICAL INDEX 5

PRODUCT GUIDE 7
CROSS REFERENCE 8
THE RANGE/APPLICATION 9
CMOS PROCESS 10
FAMILY FEATURES 11

SELECTION GUIDE 13
ADVANTAGES OF CMOS OP-AMPs ~ . 15
TS271 VS COMPETITIVE OP-AMPs 16
TS272 VS COMPETITIVE OP-AMPs 16
TS274 VS COMPETITIVE OP-AMPs 17

DATASHEETS/RELIABILITY REPORT 19/51
OP-AMPs

DATASHEETS 53

COMPARATORS




INTRODUCTION

SGS-THOMSON Microelectronics can now offer you a complete range of CMOS
LINEAR devices including

— OPERATIONAL AMPLIFIERS
— COMPARATORS
— TIMERS*

This family of monolithic CMOS circuits provides the designers with high performance
operation at low supply current and very good speed to power ratio.

* To be introduced 2H89
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ALPHANUMERICAL INDEX

szfer Function szng:er
TS271 CMOS Single Operational Amplifier. . ...................... 21
TS27M2 CMOS Dual Operational Amplifier . ........................ 31
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CROSS REFERENCE

LINEAR CMOS
COMPETITION SGS-THOMSON COMPETITION SGS-THOMSON
TLC271ACD TS271ACD TLC27L2ID TS27L2ID
TLC271ACP TS271ACN TLC27L2IP TS27L2IN
TLC271AID TS271AID TLC27L1ACD TS27L1ACD
TLC271AIP TS271AIN TLC27L4ACN TS27L4ACN
TLC271BCD TS271BCD TLC27L4AID TS27L4AID
TLC271BCP TS271BCN TLC27L4AIN TS27L4AIN
TLC271BID TS271BID TLC27L4BCD TS27L4BCD
TLC271BIP TS271BIN TLC27L4BCN TS27L4BCN
TLC271CD TS271CD TLC27L4BID TS27L4BID
TLC271CP TS271CN TLC27L4BIN TS27L4BIN
TLC2711D TS2711D TLC27L4CD TS27L4CD
TLC271IP TS271IN TLC27L4CN TS27L4CN
TLC272ACD TS272ACD TLC27L4ID TS27L4ID
TLC272ACP TS272ACN TLC27L4IN TS27L4IN
TLC272AID TS272AID TLC27M2ACD TS27M2ACD
TLC272AIP TS272AIN TLC27M2ACP TS27M2ACN
TLC272BCD TS272BCD TLC27M2AID TS27M2AID
TLC272BCP TS272BCN TLC27M2AIP TS27M2AIN
TLC272BID TS272BID TLC27M2BCD TS27M2BCD
TLC272BIP TS272BIN TLC27M2BCP TS27M2BCN
TLC272CD TS272CD TLC27M2BID TS27M2BID
TLC272CP TS272CN TLC27M2BIP TS27M2BIN
TLC272ID TS272ID TLC27M2CD TS27M2CD
TLC272IP TS272IN TLC27M2CP TS27M2CN
TLC274ACD TS274ACD TLC27M2ID TS27M21D
TLC274ACN TS274ACN TLC27M2IP TS27M2IN
TLC274AID TS274AID TLC27M4ACD TS27M4ACD
TLC274AIN TS274AIN TLC27M4ACN TS27M4ACN
TLC274BCD TS274BCD TLC27M4AID TS27M4AID
TLC274BCN TS274BCN TLC27M4AIN TS27M4AIN
TLC274BID TS274BID TLC27M4BCD TS27M4BCD
TLC274BIN TS274BIN TLC27M4BCN TS27M4BCN
TLC274CD TS274CD TLC27M4BID TS27M4BID
TLC274CN TS274CN TLC27M4BIN TS27M4BIN
TLC274ID TS8274ID TLC27M4CD TS27M4CD
TLC274IN TS274IN TLC27M4CN TS27M4CN
TLC27L2ACD TS27L2ACD TLC27M4ID TS27M4I1D
TLC27L2ACP TS27L2ACN TLC27M4IN TS27M4iN
TLC27L2AID TS27L2AID TLC372CD TS372CD
TLC27L2AIP TS27L2AIN TLC372CP TS372CN
TLC27L2BCP TS27L2BCD TLC372ID TS372ID
TLC27L2BCP TS27L2BCN TLC372IP TS372IN
TLC27L2BID TS27L2BID TLC374CD TS374CD
TLC27L2BIP TS27L2BIN TLC374CN TS374CN
TLC27L2CD TS27L2CD TLC374ID TS374I1D
TLC27L2CP TS27L2CN TLC374IN TS374IN
OMSON

ESS
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THE RANGE/APPLICATION

THE RANGE

~
SUPPLY CURRENT OPTIONS

TS 271 PROGRAMMABLE
TS 27x  HIGH 1mA
TS 27Mx MEDIUM 150 pA

2 PACKAGE TYPES | TSZ7Lx LOW  104A

3 OFFSET
VOLTAGE SELECTIONS

N DIP 8,14
D SO 8,14

TS 27x 10mV max.
TS 27xA 5mV max.
TS 27xB

2mV max.

3 CONFIGURATIONS

3 TEMP. RANGES

COMPARATORS TS 271 SINGLE o TEWT. ANBAES
TS 372 DUAL. TS 272 DUAL TS 27x C 0to+ 70°C
TS 374 QUAD. TS 274 QUAD. TS 27x | -40 to + 105°C

TIMERS*. TS 27x M -565 to+ 125°C

TO BE INTRODUCED 2H89

APPLICATIONS
SINGLE SUPPLY VOLTAGE
PORTABLE
LOW INPUT OFFSET VOLTAGE SENSORS (PRESSURE, LEVEL, VOLUMETRIC)
COMPUTER
— LOW SWITCH NOISﬁ
c.__,gpb TELECOM
( - yd INSTRUMENTATION
LOW INPUT CURRENT ‘—/
INSTRUMENTATION
AUTO RADIO
TELECOM LOW SUPPLY CURRENT
TELECOM
SENSORS LOW SUPPLY VOLTAGE

WHITE GOODS
TELECOM NETWORK

. N
&7, 3TN




CMOS PROCESS

CMOS PROCESS

m 4 um OR P - WELL WIDTH DUAL LAYER PO- m SELF ALIGNED GATES REDUCE GA-

LYSILICON GATE. TE/DRAIN CAPACITANCE AND IMPROVE
= PHOSPHORUS DOPED POLYSILICON GA- e g, 1O 25 MHz AND SLEW RATE

TES GIVE STABLE AND LOW INPUT OFFSET
VOLTAGES BY TRAPPING FREE SODIUM m ONLY 4 CRITICAL ALIGNMENTS ENSURE

IONS AT GATE/OXIDE OR OXIDE/SILICON IN- COST COMPETITIVENESS.
TERFACES.
PASSIVATION ALLUMINIUM  FIRST POLYSILICON LEVEL SECOND POLYSILICON LEVEL

P" WELL P* N-SUBSTRATE ISOLATING LAYER

SELF ALIGNED GATE

ALUMINIUM GATE POLYSILICON GATE
— N
1
Pr / ! NS P+ J | \r
N THIN OXIDE - N THIN OXIDE
DESIGNED OVERLAP TO AVOID MISALIGNMENT NEGLIGIBLE OVERLAP"
DRAIN/SOURCE DIFFUSION IS MADE DRAIN/SOURCE IS MADE AFTER THE GATES
BEFORE THE GATES ETCHING ETCHING, THE GATES HAVING A MASK

FUNCTION DURING THE DIFFUSION.
THE OVERLAP IS THEREFORE NEGLIGIBLE.

- &7, SEETHONSON
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FAMILY FEATURES

OPERATIONAL AMPLIFIERS

The CMOS Op.-Amps are low cost, low power ope-
rational amplifiers designed to operate with single
or dual supplies. These operational amplifiers use
the SGS-THOMSON Microelectronics silicon ga-
te LIN MOS process giving them an excellent
consumption-speed ratio. These series are ideal-
ly suited for low consumption applications.

Three power consumptions are available allowing
to have always the best consumption-speed ratio.

* ICC=10 pA per Amplifier:
TS27LX (Low Supply Versions)

® |CC =150 uA per Amplifier:
TS27MX (Medium Supply Versions)

* ICC=1 mA per Amplifier:
TS27X (High Supply Versions)

The input impedance is similar to the J-FET input
impedance: very high input impedance and extre-
mely low input offset voltage and bias currents.
They allow to minimize the static errors in low im-
pedance applications.

EXCELLENT PHASE MARGIN ON
CAPACITIVE LOADS

SYMMETRICAL OUTPUT CURRENTS

HIGH GAIN BANDWIDTH PRODUCT FOR
TS27X

LOW OUTPUT DYNAMIC IMPEDANCE
THE TRANSFER FUNCTION IS LINEAR

PIN COMPATIBLE TO STANDARD OPERA-
TIONAL AMPLIFIERS

STABLE AND LOW OFFSET VOLTAGE

INTERNAL ELECTROSTATIC DISCHARGE
(EDS) PROTECTION CIRCUITS

THREE INPUT OFFSET VOLTAGE SELEC-
TIONS: STANDARD (10mV), A (5mV), B (2mV)

COMPARATORS

The CMOS comparators are low cost, low power
comparator designed to operate with single or dual
supplies. These comparators use the SGS-THOMSON
Microelectronics silicon gate LIN MOS process gi-
ving them an excellent consumption speed ratio.
These series are ideally suited for low consump-
tion applications.

= WIDE SINGLE SUPPLY RANGE OR DUAL
SUPPLIES 4V to 10V or + 2V to +5V.

= VERY LOW SUPPLY CURRENT: 0.4 mA IN-
DEPENDENT OF SUPPLY VOLTAGE.

= EXTREMELY LOW INPUT OFFSET CUR-
RENT: 1 pA TYP

m EXTREMELY LOW INPUT BIAS CURRENT:
1pA TYP.

ﬁ SGS-THOMSON

LOW INPUT OFFSET VOLTAGE

INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GND

LOW OUPTUT SATURATION VOLTAGE
150 mV TYP

OUTPUT COMPATIBLE WITH TTL MOS AND
CMOS

BUILT-IN ESD PROTECTION
HIGH INPUT IMPEDANCE 10'2 Q TYP

FAST REPONSE TIME: 200 ns TYP FOR TTL
LEVEL INPUT STEP

w MICROELECTRONICS
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CMOS OP-AMPs: ADVANTAGES

FEATURES

VOLTAGE RANGE
FROM 4V TO 10V (MAX=12V)

SINGLE SUPPLY VOLTAGE
ADAPTABLE BIAS CURRENT

EXTREMELY LOW INPUT CURRENT (1pA)

OFFSET VOLTAGE STABILITY
(0.7 uVIC)

ADAPTABLE BANDWIDTH AND SLEW RATE

0.04 0.6 5.5 (Vips)

0.1 1 35 (MHz)

DYNAMIC BEHAVIOUR
- TS271/TS272/TS274
- TS271/TS27M2/TS27M4

SYMETRICAL OUTPUT CURRENT

LOW OUTPUT DYNAMIC IMPEDANCE

LINEARITY OF THE TRANSFER FUNCTION
(IN SINGLE OR DUAL POWER SUPPLY UTI-
LISATION)

EXCELLENT PHASE MARGIN
(DUE TO INTERNAL COMPENSATION)

OFFSET NULL CAPABILITY (TS271)
LARGE AND CONTINUOUS PROGRAMMA-

TION RANGE (FROM 1A UP TO 200 pA)
(TS271)

‘y_l SGS-THOMSON

BENEFITS

ALLOWS DESIGN IN WIDE APPLICATION
RANGE (FROM BATTERY OPERATION TYPE
UP TO USUAL 12V SUPPLY VOLTAGE TYPE)

AVOIDS NEGATIVE TYPE POWER SUPPLY
ALLOWS BEST CONSUMPTION/SPEED RA-
TIO (COST EFFECTIVENESS)

MINIMIZES STATIC ERROR IN LOW
IMPEDANCE APPLICATIONS

ANSWERS TO INSTRUMENTATION MARKET
NEEDS WITH GENERAL PURPOSE TYPE
PRICING.

MORE PERFORMANCE REGARDING TO
CONSUMPTION (0.35 MHz/mW) ALLOW
SMALL SIZE POWER SUPPLY, LESS HEAT
DISSIPATION, HIGHER RELIABILITY

EASY REPLACEMENT WITH BETTER BE-
HAVIOUR

— OF JFET OP-AMPs FAMILY

— OF BIPOLAR OP-AMPs FAMILY

ALLOWS USE OF IDENTICAL LOADS

REDUCES SETTLING TIME

LOWERS GAIN DISPERSION IN OPEN-LOOP
OPERATION MODE

IMPROVES THE STABILITY FOR HIGH CAPA-
CITANCE LOAD (MORE THAN 100pF)

MINIMIZES STATIC ERROR (WHEN USED IN
COMPARATOR MODE)

ALLOWS HIGH OPTIMISATION FOR ALL
TYPES OF APPLICATIONS.

MICROELECTRONICS
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SELECTION GUIDE

TS271 VERSUS COMPETITIVE OP-AMPs

Type |Technology Main Single |Operating| Supply |Adjustable| Input [Bandwidth| Slew
Feature Supply | Voltage | Current Offset (MHz) Rate
(\)] (mA) Voltage (Vius)
(mV)
Max Max Typ Typ
TLOG1 JFET Low Power NO +18 0.25 Offset 3-15 1 35
TLO71 JFET Low Noise NO +18 2.5 Offset 3-10 13
TLO81 JFET General NO +18 25 Offset 3-10 13
Purpose
LF355 JFET General NO +18 4 Offset 2 25 5
Purpose
UA741 Bipolar General NO +18 2.8 Offset 6 1 0.5
Purpose
UA748 Bipolar General NO +18 2.8 Offset 6 0.5
Purpose Frequency
UA776 Bipolar Programmable NO +18 0.02-0.19 Offset 6 0.01-1 0.03-0.8
LM301A| Bipolar General NO +18 3 Offset 10 0.5
Purpose Frequency
LM308A | Bipolar Precision NO +18 0.8 Offset 0.5 0.5
Frequency
LM318 Bipolar Ultra Fast NO +20 10 Offset 10 15 70
[TDB7910| Bipolar Power YES +18 20 Offset 6 1 0.3
Frequency
TS272 VERSUS COMPETITIVE OP-AMPs
Type |Technology Main Single | Operating Supply Input |Bandwidth|Slew Rate
Feature Supply | Voltage Current Offset (MHz) (V/us)
V) (mA) Voltage
(mV)
Max Max Typ Typ

(Per amplifier)

TLO62 JFET Low Power NO +18 0.25 3-15 1 3.5
TLO72 JFET Low Noise NO +18 25 3-10 3 13
TLO82 JFET General
Purpose NO +18 25 3-10 3 13
LM358 Bipolar Low Power YES |=+16 or 32 1 3-7 1 0.6
LM2904 Bipolar Low Power YES |+13 or 26 1 7 1 0.6
LM1458 Bipolar General NO +18 25 5 1 0.8
Purpose
MC4558 Bipolar Wide Band NO +18 2.5 6 2.8 1.6
TEB1033 Bipolar High Stability NO +18 0.75 1 2.5 1
. r SGS-THOMSON
Y. ICROELECTRONICS
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SELECTION GUIDE

TS274 VERSUS COMPETITIVE OP-AMPs

Type |Technology Main Single | Operating Supply Input |Bandwidth|Slew Rate
Feature Supply | Voltage Current Offset (MHz) (V/us)
V) (mA) Voltage
(mV)
Max Max Typ Typ
(Per amplifier)
TLO64 JFET " Low Power NO +18 0.25 3-15 1 3.5
TLO74 JFET Low Noise NO +18 2.5 3-10 13
TLO84 JFET General NO +18 2.5 3-10 13
Purpose
LM324 Bipolar Low Power YES | +16 or 32 0.75 3-7 1 0.5
LM2902 Bipolar Low Power YES |+13or 26 0.75 1 0.5
LM346 Bipolar Programmable | NO +18 0.625 1.2 0.4
LM348 Bipolar Differential NO +18 0.9 5 1 0.5
Input
MC3403 Bipolar Differential YES | +18 or 36 1 5 1 0.6
Input
TEB4033 Bipolar High Stability NO +18 0.75 1 25 1
<74 SGS-THOMSON
Y/, 3IGROELECTRONICS
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TS271

CMOS SINGLE OPERATIONAL AMPLIFIERS

s OFFSET NULL CAPABILITY (by external com-
pensation)

= SYMMETRICAL OUTPUT CURRENTS
a HIGH GAIN BANDWIDTH PRODUCT
= THE TRANSFER FUNCTION IS LINEAR

s CONSUMPTION CURRENT AND DYNAMIC
PARAMETERS ARE STABLE REGARDING
THE VOLTAGE POWER SUPPLY VARIA-
TIONS

= DYNAMIC CHARACTERISTICS ADJUSTABLE
BY lset

= VERY LARGE lset RANGE

= PIN COMPATIBLE TO SINGLE OPERATIONAL
AMPLIFIER (UA776)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

= THREE INPUT OFFSET VOLTAGE SELEC-
TIONS : STANDARD (10 mV), A (5 mV),
B (2mV)

DESCRIPTION

The TS271 is a low cost, low power single operatio-
nal amplifier designed to operate with single or dual
supplies. This operational amplifier uses the SGS-
THOMSON Microelectronics silicon gate LIN MOS
process giving it an excellent consumption-speed
ratio. This amplifier is ideally suited for low
consumption appiications.

The power supply is externally programmable with
a resistor connected between pins 8 and 4. It allows
to choose the best consumption-speed ratio and the
consumption can be minimized according to the
needed speed. These devices are specified for the
following Iset current values : 1.5 uA, 25 pA, 130 pA.

The input impedance is similar to the J-FET input
impedance : very high input impedance and extre-
mely low input offset and bias currents. They allow
to minimize the static errors in low impedance ap-
plications.

November 1988

DIP8
(Plastic Package)

J
CERDIP8
(Cerdip Package)

SO8
(Plastic Micropackage)

(Order Codes at the end of the datasheet)

PIN CONNECTIONS (top view)

20— 7
>
4 s

E88TS271-01
1 - Offset null 1

2 —lInverting input

3 - Non-inverting input

4 -VCC

5 - Offset null 2

6 - Output
7 —Vcc'
8 —lset

1/10




15271

BLOCK DIAGRAM

veet

0 m‘
D Offset null

Iset Input Input

Qutput
stage
Input »—{Second Output
differential stage
vVee

E88TS271-02

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 12 Vv
Vig Differential Input Voltage (note 2) + 12 \

A Input Voltage (note 3) -03to12 "
T Operating Free-air Temperature
oper | peraiing P TS271C 01070
TS2711 - 40 to0 105 c
TS271M - 551t0 125
Tstg Storage Temperature - 65 to 150 °C
lset lIset Range 1 to 200 uA
Notes : 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 4t0 10 \"
Vi Common-mode Input Voltage Vce =10 V Oto9 Vv
2/10
~ ‘_ SGS-THOMSON
7’ MICROELECTRONICS
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TS271

SCHEMATIC DIAGRAM

hIL linuesyo [

1U81Ind 183

Lt

3/10
23

E88TS271-03

MICROELECTRONICS
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TS271

OFFSET VOLTAGE NULL CIRCUIT RESISTOR BIASING

+
Vee

25k 2 Vice
Rset
vee
E88TS271-04 E88TS271-05
OFFSET COMPENSATION GUARANTEED FOR Rset CONNECTED Rset CONNECTED TO Ve~
TS271BCX (Iset > 25 pA), TS271ACX (lset > 90 pA) TO GROUND (Rset VALUE : SEE FIG. 1)

Figure 1 : Rset Connected to Vec™.

Rset
N [T
10M €2
veet =5V
vVeeT = -5V
1M \ N
100k €2 N
A
\\
10k 2
0.1pA 1HA 10pA 100pA Iser
E88TS271-06
4710 (37 SGS-THOMSON
7’ MICROELECTROMICS
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TS271

ELECTRICAL CHARACTERISTICS

Tamp =25 °C, Voo =10V, lger = 1.5 pA (unless otherwise specified)

R_ Connected to V¢ ~

Symbol

Parameter

TS271C

TS2711, TS271M

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

V\o

Input Offset Voltage
Vo =14V

TS271

Tmin <T < T max
TS271A

Tmin < T < Trax
TS271B

Tmin <T < Tmax

10
12

6.5
3.5

10
12
5
6.5
2
3.5

mV

Temperature Coefficient of Input Voltage

- 0.7

0.7

RS

Input Offset Current
Vi=5V, Vo =5V
Tmin<T< Tmax

100

200

pA

Input Bias Current
Vi=5V, Vo =5V
Tmin < T < Trax

150

300

pA

High Output Voltage (note 1)
Vi =10 mV

RL =1 mQ

Tmin < T < Trax

8.8
8.7

8.8
8.6

Large Signal Voltage Gain
Vo=1Vto6V

Vi=5V

RL =1 mQ

Tmin <T < Tmax

30

20

100

30

20

100

V/mV

Gwr

Gain Bandwidth Product
A, =40 dB

[ 4 MO
AL =1 vz

CL =100 pF
fin = 10 KHz

0.1

0.1

MHz

CMR

Common-mode Rejection Ratio
Vo =14V
Vi=1Vto74V

60

80

60

80

dB

SVR

Supply Voltage Rejection Ratio
Vecec=5Vto 10V
Vo =14V

60

80

60

80

dB

lcc

Supply Current (per amplifier)
Ay =1, no Load
Vo=5V,Vi=5V
Tmin < T < Tmax

10

15
17

15
18

pHA

Output Current
Vi=10mV,V, =0V

45

60

85

45

60

85

mA

Is
(Sink)

Output Current
Vi=-10mV, V, =V¢e

35

45

65

35

45

65

mA

Svo

Slew Rate at Unity Gain

0.04

0.04

V/uS

2 m

Phase Margin at Unity Gain
Av =40 dB

RL =1 MQ

CL =10 pF

C_L =100 pF

35
10

35
10

Degrees

Kov

Overshoot Factor
C_ =10 pF
CL =100 pF

40
70

40
70

O/ o

\2

Input Equivalent Noise Voltage
F =1 KHz
Rs =10 Q

70

70

nVAHz

Note : 1. Low output voltage is less than 50mV.

"_l SGS-THOMSON

5/10
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TS271

ELECTRICAL CHARACTERISTICS

Tamp = 25 °C, Veo = 10V, lger = 25 pA (unless otherwise specified)

R_ Connected to V¢ -

Symbol Parameter

TS271C

TS2711, TS271M

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

Vio Input Offset Voltage
Vo =14V

TS271

Tmin < T < Trax

TS271A

Tmin <T < Tmax

TS271B

Tmin < T < Trax

10

mV

o Vig Temperature Coefficient of Input Voltage

uVv/°C

lio Input Offset Current
Vi=5V, Vo =5V
Thin<T< Tmax

100

200

pA

lp Input Bias Current
Vi=5V, Vo =5V
Tmin < T < Tmax

150

300

pA

Vo High Output Voltage (note 1)
Vi=10 mV

RL = 100KQ

Tmin < T < Trax

8.7
8.6

8.9

8.7
8.5

8.9

Avd Large Signal Voltage Gain
Vo=1Vto6V

Vi=5V

RL =100 KQ

Tmin < T < Tmax

30

20

50

30

50

V/imV

Guwr Gain Bandwidth Product
A, =40 dB

RL =100 KQ

CL =100 pF

fin = 100 KHz

0.7

0.7

MHz

CMR Common-mode Rejection Ratio
Vo =14V
Vi=1Vto74V

60

80

60

80

dB

SVR Supply Voltage Rejection Ratio
VCC =5Vto10V
Vo =14V

60

80

60

80

dB

lcc Supply Current (per amplifier)
Ay =1, no Load

Vo =5V, Vi=5V

Tmin < T < Trax

150

200
250

150

200
300

A

Is Output Current
Vi=10mV,V, =0V

45

60

85

45

60

85

mA

ls Output Current
(Sink) Vi=-10mV, Vo = Vee

35

45

65

35

45

65

mA

Svo Slew Rate at Unity Gain

0.6

0.6

V/uS

o m Phase Margin at Unity Gain
Ay =40 dB

RL =100 KQ

CL =10pF

C|_ =100 pF

50
30

50
30

Degrees

Kov Overshoot Factor
CL =10 pF
CL =100 pF

30
50

30
50

%o

Vo Input Equivalent Noise Voltage
F =1 KHz
Rs =10 Q

38

38

nVAHz

Note : 1. Low output voltage is less than 50mV.

6/10
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TS271

ELECTRICAL CHARACTERISTICS
Tamb = 25 °C, Vg = 10V, lger = 130 HA (unless otherwise specified)
R. Connected to V¢ ~

TS271C TS2711, TS271M
Min. | Typ. | Max. | Min. | Typ. | Max.

Vio Input Offset Voltage mv
Vo =14V
Tmin < T < Trmax 12 12
TS271A 5 5
Tmin < T < Trmax 6.5 6.5
TS271B 2 2
Tmin < T < Trax 3.5 35
o Vip Temperature Coefficient of Input Voltage 5 uv/eC
lio Input Offset Current pA
Vi=5V, Vo =5V 1 1
Tmin < T < Trmax 100 200
lp Input Bias Current pA
Vi=5V, Vo=5V 1 1
Tmin < T < Tmax 150 300
Von High Output Voltage (note 1) \
Vi=10 mV 8.2 8.4 8.2 8.4
RL =10 KQ
Tmin < T < Thax 8.1 8
Avd Large Signal Voltage Gain V/mV
o=1Vto6V 10 15 10 15
Vi=5V
Re =10 KQ
Tmin < T < Tmax 7 6
Gwr Gain Bandwidth Product MHz
A, =40 dB 23 23
RL =10 KQ
C_ =100 pF
fin = 200 KHz
CMR Common-mode Rejection Ratio dB
Vo =14V 60 80 60 80
Vi=1Vto74V

SVR Supply Voltage Rejection Ratio dB
Veec=5Vto 10V 60 70 60 70
Vo=14V
lcc Supply Current (per amplifier) uA
Ay =1, no Load 800 | 1300 800 | 1300
Vo=5V, Vi=5V
Tmin < T < Tmax 1400 1500
Is Output Current mA
Vi=10mV, V, =0V 45 60 85 45 60 85
ls Output Current mA
(Sink) Vi=-10mV, V, =Vcc 35 45 65 35 |. 45 65
Svo Slew Rate at Unity Gain 4.5 45 V/uS
o m Phase Margin at Unity Gain Degrees
Ay =40 dB
RL =10 KQ
CL =10 pF 56 56
CL =100 pF 56 56
Kov Overshoot Factor %
CL =10 pF 30 30
CL =100 pF 30 30
Vi Input Equivalent Noise Voltage -
F =1 KHz 30 30 nviHz
Rs =10 Q

Note : 1. Low output voltage is less than 50mV.

Symbol Parameter Unit

[é,]

(N7 SGS-THOMSON 7no
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TS271

GAIN (dB) I T PHAsE
T
50 I~ ﬂ 45
™
40 n 90
- S
2 NN » »-\ g 1] 135
20 - N _1[ 1 180
= N
Iset = 130 pA 10 g ‘]\?
il
o —+ hL‘H—v-
N |
—w0] . l
—20| { N
L i) Frequency (Ha
10K 100K ™ 10M

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Ve £5V, RL=10KE2, CL =100 pF, Tamp = 25°C

E88TS271-07
GAIN (dB) PHASE
0
T~
50 |— T } 44 45
\j’\
40 I~ 90
4
30 \NN I~ L__ 135
N S
20 Mo | N 180
Iset = 25 HA ﬂr
LY 4+ H
o N
_ ™
L) <,-,r_¢ J H . J_{r_. —tt+
20
FREQUENCY (Hz)
1K 10K 100K ™M
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee 15V, R, =100 K§2, CL =100 pF, Tamp = 25°C E88TS271-08
GAIN (dB) ‘ PHASE
| o
45
50 NN ] .
™~
40 sl 90
30 N\\ T \’\\ 135
\'\ s 180
20 ny
Iset = 1.5 pA N HInN I
10 NG
0 F \'\ LI
—~10 \{§
-20 N
™ FREQUENCY (Hz)
1K 10K 100K ™
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vec £6V, R =1ME2, Cp =100 pF, Tamp = 25°C £88TS271-09
8/10
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TS271

ORDER CODES

Part Number | Temperature Package

Range °C N D J
TS271C Oto+ 70 ® ®
TS271AC Oto+70 b b
TS271BC 0to+70 * *
TS2711 - 40 to + 105 o M
TS271M -55t0 + 125 L4
TS271Al -40to + 105 ° b
TS271AM -551t0 + 125 .
TS271BI -40to + 105 o ®
TS271BM -55t0 + 125 ®
Examples : TS271 ACN, TS271 CD

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP OR CERDIP

mm
e=254

=m0

1.27mox. _"

Datum

H———1 6.15(”
o —<] i

85 max.

0.51 min.

(2

(1) Nominal dimension
(2) True geometrical position

LI
! 10max. 4
8 pins
[Ny SGS-THOMSON 910
’l MICROELECTROMICS
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TS271

PACKAGE MECHANICAL DATA (continued)
8 PINS — PLASTIC MICROPACKAGE SO

e=127 e e e 0.185
-1 0.265
' ' . 0:63
max.
EEa
8 5 ?
59 39 0.1
6,2 4.0 0.2
1 K 4 l ?J
04
Datum 0.35 min.
0.45
4.75 L75 max
4.95

8 Outputs

10110

&r

30

SGS-THOMSON
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5;' SGS-THOMSON

MICROELECTRONICS

TS272
TS27M2/TS27L2

CMOS DUAL OPERATIONAL AMPLIFIERS

s EXCELLENT PHASE MARGIN ON CAPACI-
TANCE LOADS

= SYMMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT FOR
TS272

= LOW OUTPUT DYNAMIC IMPEDANCE
=« THE TRANSFER FUNCTION IS LINEAR

» PIN COMPATIBLE TO STANDARD DUAL OPE-
RATIONAL AMPLIFIERS (TLO082 - LM358)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

« THREE INPUT OFFSET VOLTAGE SELEC-
TIONS : STANDARD (10 mV), A (5 mV),
B(2mV)

DESCRIPTION

The TS272 series are low cost, low power dual ope-
rational amplifiers designed to operate with single
or dual supplies. These operational amplifiers use
the SGS THOMSON Microelectronics silicon gate
LIN MOS process giving them an excellent
consumption speed ratio. These series are ideally
suited for low consumption applications.

Three power consumptions are available allowing

to have always the best consumption-speed ratio.

¢ lcc =10 pA per amplifier : TS27L2 (Low bias ver-
sions)

¢ lcc = 150 A per amplifier : TS27M2 (Medium
bias versions)

* lcc =1 mA per amplifier : TS272 (High bias ver-
sions)

The input impedance is similar to the J-FET input
impedance. Very high input impedance and extre-
mely low input offset and bias currents. They allow
to minimize the static errors in low impedance ap-
plications.

November 1988

DIP8
(Plastic package)

J
CERDIP8
(Cerdip package)

g\
D

SO08
(Plastic micropackage)

(Order Codes at the end of the Data sheet)

PIN CONNECTIONS (top view)

0 af

2[ 7

3(] 16

4[] 5
E88TS272-01

1 - Output 1

2 - Inverting input 1

3 - Non-inverting input 1

4- Ve

5 - Non-inverting input 2

6 - Inverting input 2

7 - Output 2

8- Veo©

110

31



TS272/TS27M2/TS27L2

BLOCK DIAGRAM

Vee

Current 1 Output
source X stage
Input Second[>
differential stage Output
vee™
E88TS272-02
ABSOLUTE MAXIMUM RATINGS
Symbol " Parameter Value Unit
Vece Supply Voltage (note 1) 12 Vv
Vig Differential Input Voltage (note 2) +12 \
Vi Input Voltage (note 3) - 031012 \%
Toper Operating Free-air Temperature
TS272C 0to 70
TS2721 — 40 to 105
TS272M - 5510 125
TS27M2C 0to 70 oG
TS27M21 - 40 to 105
TS27M2M - 55t0125
TS27L2C 0to 70
TS27L21 — 40to 105
TS27L2M - 551t0 125
Tstq Storage Temperature — 651t0 150 °C
Notes : 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal respect to the terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 410 10 \
Vi Common Mode Input Voltage Vec = 10 V O0to9 \'
2/10
o o7 SGS-THOMSON
’I MICROELECTRONICS
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TS272/TS27M2/TS27L2

SCHEMATIC DIAGRAM (For 1/2 TS27x2)

il
%qg T13§ T4

o
T Te
1
L
1

VCE(|: +
-

T3

T23
-
E] vee~

7 SN

L
T
o
[t} N “E ~
'S 5 s
[
b ~ )] Q q
’_N - — N
— - -
E88TS272-03
3/10
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TS272/TS27M2/TS27L2

ELECTRICAL CHARACTERISTICS FOR TS272

Tamb =25 °C, Vgc = 10 V (unless otherwise specified)
R. Connected to Vg —

Symbol

Parameter

TS272C

TS2721/TS272M

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

V«O

Input Offset Voltage
Vo =14V

TS272

Tmin < T < Tmax
TS272A

Tmin < T < Tmax
TS272B

Tmin < T < Tmax

10
12
5
6.5
2
3.5

10
12
5
6.5
2
3.5

mV

Temperature Coefficient of Input Voltage

uv/°eCc

Input Offset Current
Vi=5V, Vo=5V
Tmin< T < Tax

0.1

0.2

pA
nA

Input Bias Current
Vi=5V, Vo=5V

Toin < T < Trax

0.15

0.3

pA
nA

High Output Voltage (note 1)
Vi=10 mV

RL =10 kQ

Tmin <T < Tmax

8.2
8.1

8.4

8.4

Large Signal Voltage Gain
Vo=1Vto6V

Vi=5V

RL =10 KQ

Tmin < T < Trax

15

V/mV

Gain Bandwidth Product
A, = 40dB

RL = 10kQ

CL =100 pF

Fin = 200 KHz

35

35

MHz

CMR

Common Mode Rejection Ratio
Vo =14V
Vi=1Vto74V

65

80

65

80

dB

SVR

Supply Voltage Rejection Ratio
Vecc=5Vto10V
Vo =14V

60

70

60

70

dB

lce

Supply Current (per amplifier)
Ay =1, no Load

Vo =5V

Tomin< T < T max

1000

1500
1600

1000

1500
1700

1A

Output Current
Vi =10 mV, Vo =0V

45

60

85

45

60

85

mA

(sink)

Output Current
Vi=—10mV, Vo =V¢c

35

45

65

35

45

65

mA

Svo

Slew Rate at Unity Gain

55

55

V/uS

g m

Phase Margin at Unity Gain
40 dB

10 kQ
CL =100 pF

ps)
&
Conou

45

45

Degrees

Kov

Overshoot Factor

30

30

%

Va

Input Equivalent Noise Voltage
f=1KHz
Rs =10 Q

30

30

nVAHz

VoiNVo2

Cross Talk Attenuation

120

120

dB

Note : 1. Low output voltage is less than 50mV.

4/10
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TS272/TS27M2/TS27L2

ELECTRICAL CHARACTERISTICS FOR TS27M2
Tamb =25 °C, Ve = 10 V (unless otherwise specified)
R_ Connected to V¢ —

Symbol

Parameter

TS27M2C

TS27M21/TS27M2M

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

Vio

Input Offset Voltage
Vo =14V
TS27M2
Tmin < T < Trmax
TS27M2A
Tmin < T < Trax
TS27M2B

Tmin < T < Tmax

10
12
5

6.5
2

mV

Temperature Coefficient of Input Voltage

35

uv/°Cc

Input Offset Current
Vi=5V, Vo =5V
Tmin<T < Tmax

0.2

pA
nA

Input Bias Current
Vi=5V, Vo,=5V
Thmin <T < Tmax

0.3

pA
nA

High Output Voltage (note 1)
Vi= 10mV

RL =100 kQ

Tmin <T < Trax

8.7
8.6

8.9

8.7
8.5

8.9

Large Signal Voltage Gain
Vo=1Vto6V

RL = 100 kQ

Vi=5V

Tmin < T < Tmax

30

20

50

30

10

50

V/mV

Guwr

Gain Bandwidth Product
A, = 40dB

RL =100 kQ

CL =100 pF

Fin = 100 KHz

MHz

CMR

Common-mode Rejection Ratio
Vo =14V
Vi=1Vto74V

65

80

65

80

dB

SVR

Supply Voltage Rejection Ratio
Vec=5Vto10V
Vo =14V

60

80

60

80

daB

lcc

Supply Current (per amplifier)
Ay =1, no Load

Vo =5V

Tmin< T < Tmax

150

200
250

150

200
300

HA

Output Current
Vi=10mV, V, =0V

45

60

85

45

60

85

mA

Output Current
V" =-10mV, VQ =Vcc

35

45

65

35

45

65

mA

Slew Rate at Unity Gain

0.6

0.6

ViusS

Phase Margin at Unity Gain
Ay = 40dB
Ry =100 kQ
C, =100 pF

45

45

Degrees

Overshoot Factor

30

30

%

Input Equivalent Noise Voltage
f=1KHz
Rs =10 Q

38

38

nVAHz

Voi1/Vo2

Cross Talk Attenuation

120

120

dB

Note : 1. Low output voltage is less than 50mV.

‘ﬂ SGS-THOMSON

MICROELECTRONICS
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1D2/2/1927/M2/TS27L2

ELECTRICAL CHARACTERISTICS FOR TS27L2
Tamb = 25 °C, Ve = 10 V (unless otherwise specified)
R, Connected to Vg —

Symbol

Parameter

TS27L2C

TS27L21/TS27L2M

Min. Typ.

Max.

Min. Typ.

Max.

Unit

Vio

Input Offset Voltage
Vo =14V
TS27L2
Tmin < T < T max
TS27L2A
Tmin < T < Tmax
TS27L2B
Tmin < T < Trax

10
12
5
6.5
2
35

mV

Temperature Coefficient of Input
Voltage

0.7

0.7

uv/eCc

Input Offset Current
Vi=5V, Vo=5V

Tmin < T < Tmax

0.1

0.2

pA
nA

Input Bias Current
Vi=5V, Vo=5V

Tmin < T < Tmax

0.15

0.3

pA
nA

High Output Voltage (note 1)
Vi=10 mV

R = 1 MQ

Tmin < T < Trmax

8.8 9
8.7

8.8 9
8.6

Large Signal Voltage Gain
Vo=1Vto6V

RL =1 MQ

Vi=5V

Tmin <T < T max

60 100

45

60 100

40

V/imV

Gwr

Gain Bandwidth Product
A, = 40dB

RL= 1MQ

CL =100 pF

Fin = 100 KHz

0.1

0.1

MHz

CMR

Common Mode Rejection Ratio
Vo =14V
Vi=1Vto74V

65 80

65 80

dB

SVR

Supply Voltage Rejection Ratio
Vece=5Vio10V
Vo =14V

60 80

60 80

dB

lcc

Supply Current (per amplifier)
Ay =1, no Load
Vo =5V

Thin< T < Tmax

15
17

10 15
18

HA

N

Output Current
Vi=10mV, Vo =0V

45 60

85

45 60 85

mA

ls
(Sink)

Output Current
Vi=-10mV, V, = V¢c

35 45

65

35 45 65

mA

Svo

Slew Rate at Unity Gain

0.04

0.04

ViuS

2 m

"Ry =

Phase Margin at Unity Gain
Ay = 40dB
1 MQ
C_ =100 pF

45

45

Degrees

Kov

Overshoot Factor

30

30

%

Vn

Input Equivalent Noise Voltage
f=1KHz
Rs =10 Q

70

70

nVAHz

Voi1/No2

Cross Talk Attenuation

120

120

dB

Note : 1. Low output voltage is less than 50mV.

6/10
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ICC (1A)

|

HIGH-BIAS VERSIONS
1000 } ! ===

”
MEDIUM-BIAS VERSIONS

100 Plad

7

LOW-BIAS VERSIONS

/_/

”

Vec (V)

2 4 6 8 10 12 14 16

SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vo =Vic=0.2 Ve, Tamp =25 °C, NO LOAD E88TS272-04

1CC (uA)

HIGH-BIAS VERSIONS

1000

MEDIUM-BIAS VERSIONS

100

LOW-BIAS VERSIONS

TA(°C)

-50 -25 0 25 50 75 100 125

SUPPLY CURRENT vs FREE-AIR TEMPERATURE

Vec=10V, Vic =5V, Vo=5V,NOLOAD
E88TS272-05

. ON 7/10
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TS272/TS27M2/TS27L2

GAIN(4B)
100 rm TI n [ M PHASE
o +,q l 0

\PHASE SHIFT (right scale)

® H | .

GAIN (Ieft scale)

b 4 N ! %
TS272 { T L.H ™ y \Hi 135
o b _‘rr 4 444 4}, H H 4 44 ™ 180
20 —
10 100 1,000 10.000 100000 1.000.000  10.000.000
FREQUENCY (Hz]
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Ve =10V, Ry = 10k 2.Cy_ = 100pF, Tamp = 25°C E88TS272-06
GAIN(B)
100 PHASL
\N
80 v - 4+-H 0
N T~ PHASE SHII T
™ N
60 11 a5
GAIN (lett scale) N
™
™
40 o 90
N A
N
TS27M2 10 ”“ 139
NL §
o -— «,-‘NL 180
» 1
1 10 100 1.000 10.000 100,000 1.000.000
FREQUENCY (Ho)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee =10V, R~ 100k €2, Cp = 100pF, Tamp = 26°C  E88TS272:07
GAIN ()
w - - T T PHASE
i —1 . 0
\\l‘ NN, PHASE SHIFT trigh scate)
60 Tj-ﬂ | tw.n 45
GAIN Ueft scalel N
a
0 N %
N
N N
20 135
TS27L2 \H‘
o -TL 180
20 L
1 1 10 100 1.000 10000  100.000
FREQUENCY (Hz)
OPEN LOQOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee =10V, R = TMQ C =100pF, Tamp = 25°C E88TS272-08
8/10
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TS272/TS27M2/TS27L2

ORDER CODES

Part Number | Temperature Package

Range °C N D J
TS272C 0to 70 U U]
TS272AC 0to 70 . L
TS272BC 0to 70 . .
TS2721 — 40 to 105 L] .
TS272M —-55t0 125 N
TS27M2C 0to 70 . .
TS27M2AC 0to 70 . .
TS27M2BC 0to 70 ] U
TS27M2i1 — 40 to 105 ] .
TS27M2M —-55to 125 .
TS27L2C 0to 70 . .
TS27L2AC 0to70 [ L
TS27L2BC 0to 70 L L
TS27M21 — 40 to 105 U] L
TS27L2M - 55to 125 .
TS272Al —40to 105 . .
TS272BI —40to 105 . .
TS272AM - 55to0 125 .
TS272BM -55t0 125 .
TS27M2AI — 40 to 105 . .
TS27M2BI — 40 to 105 . L]
TS27L2A1 —40to 105 ° .
TS27L2BI — 40 to 105 . .
TS27M2AM —-55t0 125 o
TS27M2BM - 5510 125 ®
TS27L2AM - 55to 125 *
TS27L2BM - 5510125 .
Examples : TS27L2ACN, TS272CD

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP OR CERDIP

g 83_max ,,l
r 0.51 min
4,57 max. = | !
[ Oy
‘ R | AV *
l/ \\
0.38 02 \
0,508 03" j%,\A
—
127max. | 1.27 max. )
1 oo
D
atum (1) Nominal dimension
>—' 0 — 1 635(1) (2) True geometrical position
Or ——{
o
(LTI L
e 10mox. % |
8 pins
L§7 SGS-THOMSON 910
Y/ siichorLECTRONIGS
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TS272/TS27M2/TS27L2

PACKAGE MECHANICAL DATA (continued)
8 PINS - PLASTIC MICROPACKAGE SO

0.185
0.265

e=127 e e e

T
ﬁﬁﬁé$ e S
J'ﬂHH'J QLFF”

0.35 min.

0.45
4.75 1.75 max. «
4,95

8 Qutputs

gl

&

(=}
=]
[N

Datum

10/10
Ly7 SGS-THOMSO
>/ 4 MU@M@E&E%%@M@%
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TS274
TS27M4/TS27L4

CMOS QUAD OPERATIONAL AMPLIFIERS

= EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT FOR
TS274

= LOW OUTPUT DYNAMIC IMPEDANCE
= THE TRANSFER FUNCTION IS LINEAR

PIN COMPATIBLE TO STANDARD QUAD
OPERATIONAL AMPLIFIERS (TL084-LM324)
= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

« THREE INPUT OFFSET VOLTAGE SELEC-
TIONS : STANDARD (10 mV), A (5 mV),
B (2mV)

DESCRIPTION

The TS274 series are low cost, low power quad ope-
rational amplifiers designed to operate with single
or dual supplies. These operational amplifiers use
the SGS-THOMSON Microelectronics silicon gate
LIN MOS process giving them an excellent
consumption-speed ratio. These series are ideally
suited for low consumption applications.

Three power consumptions are available allowing

to have always the best consumption-speed ratio.

* lcc=10 pA per amplifier : TS27L4 (Low bias
versions)

¢ lcc =150 pA per amplifier : TS27M4 (Medium
bias versions)

¢ lcc =1 mA per amplifier : TS274 (High bias ver-
sions)

The input impedance is similar to the J-FET input
impedance : very high input inpedance and extre-
mely low input offset and bias currents. They allow
to minimize the static errors in low impedance ap-
plications.

November 1988

DIP14
(Plastic Package)

J
CERDIP14
(Cerdip Package)

D
SO14
(Plastic Micropackage)
(Order Codes at the end of the datasheet)

PIN CONNECTIONS (top view)

40

1[0 A 1 14
2[:1>J[<I:b13
3 312
5 [ (1 10
o
7 [ 8

11

- Output 1
- Inverting input

- Veo©

- Inverting input
- Output 2
- Output 3
- Inverting input

OCONOOTA WN =

10 - Non-inverting input 3

11 - Vee

12 - Non-inverting input 4

13 - Inverting input
14 - Output 4

E88TS274-01

1

- Non-inverting input 1

- Non-inverting input 2

2

3

4

1/10
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TS274/TS27M4/TS27L4

BLOCK DIAGRAM

Vee

Current x1 Output l
source stage
Input r"‘JSecond—" Output
differential stage
vee ™
E88TS272-02
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 12 Vv
Vig Differential Input Voltage (note 2) +12 Y
Vi Input Voltage (note 3) -03to 12 \
Toper Operating Free-air Temperature
TS274C 0to 70
TS2741 - 40 to 105
TS274M - 5510 125
TS27M4C 0to 70 G
TS27M41 - 40 to 105
TS27M4M -551t0 125
TS27L4C 0to 70
TS27L41 - 40 to 105
TS27L4M -551t0 125
Tstg Storage Temperature - 65 to 150 °C
Notes : 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vce Supply Voltage (note 1) 41010 Vv
Vi Common Mode Input Voltage Vcc =10 V Oto9 \]
210 (37 SGS-THOMSON
’I MICROELECTROMICS
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TS274/TS27M4/TS27L4

SCHEMATIC DIAGRAM (for 1/4 TS27 x 4)

Vee®

o

Lo nJTN

Ts

T2 i'—"D
Input * A1
—o—
1
1

T28

Input ~

T2s
T26

EIJ Vee~™

© —
T Z &
4
[ 3 ~ o 9 ]
[ ey [ =
E88TS272-03
L7 SGS-THOMSON 10
7’ MICROELECTRONICS
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS274
Tamb =25 °C, Ve = 10 V (unless otherwise specified)

R, Connected to V¢ ~

Symbol

Parameter

TS274C

TS2741/TS274M

Min.

Typ.

Min.

Typ.

Max.

Unit

Vio

Input Offset Voltage
LRy ol
Y857

Tmin < T < Tmax
}-8274AT T

< <
188748 =~ ™

Tmin < T < Tmax

—_—
nNo

w o
e

mV

o Vie

Temperature Coefficient of Input
Voltage

uv/°C

lio

Ir\w;)ut Offset Current

yVo=5V
Tm|n<T<Tmax

0.1

0.2

A
hA

Input Bias Current
i=5V, Vo =5
Tmin <T < Trmax

0.15

0.3

pA
nA

High Output Voltage (note 1
Vg— 10 ?nv oe ( )

RL = 10 kQ
Tmin < T < Tmax

8.2
8.1

8.4

8.2

8.4

Large Signal Voltage Gain
V 9 \% to 6V 9

Tmin < T < Tmax

15

15

V/imV

Gwr

Gain B%ngWIdth Product
RL =10 kQ

Ci =100 pF

fin = 200 KHz

3.5

3.5

MHz

CMR

CommTOr)1 Mode Rejection Ratio
Vi=1Vio74V

65

80

65

80

dB

SVR

Supply Voltage Rejection Ratio
Vee =5 \\//10 0V

0 =

60

70

60

70

dB

lec

Supply Current (per amplifier)
Ay =1, no Load

Vo =5V

Tmin < T < Trmax

1000

1500
1600

1000

1500
1700

uA

Output Current
Vi=10mV, V, =0V

45

60

85

45

60

85

mA

Is
(Sink)

Output Current
Vi=-10mV, V, =Vcc

35

45

65

35

45

65

mA

Svo

Slew Rate at Unity Gain

55

5.5

VuS

g m

Phase Margm at Unity Gain

RL =10 kQ
CL =100 pF

45

45

Degrees

Kov

Overshoot Factor

30

30

Q/O

Va

Input Equivalent Noise Voltage
fp= 1 Kc1—|z g
Rs =10 Q

30

30

nVAHz

Voi/Vo2

Cross Talk Attenuation

120

120

daB

Note : 1. Low output voltage is less than 50mV.

4/10
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS27M4
Tamb =25 °C, Vec = 10V (unless otherwise specified)
Ry Connected to V¢ -

TS27M4C TS27M41/TS27M4M .
Symbol Unit
v Parameter Min. Typ. | Max. | Min. Typ. | Max. n
Vi Input Offset Voltage mV
'° v v e
T§27M4 10 10
in < T < Thax 12 12
TE87R1aA 5 5
min_< T < Tmax 6.5 6.5
TS27M4B 2 2
Tmin <T < Trmax 3.5 3.5
o Vie Temperature Coefficient of Input 2 2 puv/eC
Voltage
lio Input Offset Current
o = 1 1 pA
Tmin < T < Tmax 0.1 0.2 nA
lp Input Bias Current
| = o= 1 1 pA
Tmin < T < Trax 0.15 0.3 nA
VpH High Output Voltage (note 1 \Y
\/g mV g { ) 8.7 89 8.7 8.9
RL = 100 kQ
T min < T < Trax 8.6 8.5
Avd Large Signal Voltage Gain V/mV
o=1Vto6V 30 50 30 50
RL =100 kQ
Vi=5V
Tmin < T < Tmax 20 10
Gwr Gain Bandwidth Product MHz
A, =40 dB 1 1
RL =100 kQ
C_ =100 pF
f.n =100 KHz
CMR Common h\;mde Rejection Ratio 65 80 65 80 dB
Vi=1Vto74V
SVR Supply Voltage Rejecnon Ratio 60 80 60 80 dB
Vecc=5Vito1
o =
| Supply Current (per amplifier)
ce O‘?p yé o e or 2P 150 | 200 150 | 200 | ™
T?m;< T < Tmax 250 300
Is Output Current mA
Vi=10mV,V, =0V 45 60 85 45 60 85
ls Output Current mA
(Sink) Vi=-10mV, Vo =Vce 35 45 65 35 45 65
Svo Slew Rate at Unity Gain 0.6 0.6 V/iusS
o m Phase Margm at Unity Gain Degrees
Ay 45 45
RL =100 kQ
CL =100 pF
Kov Overshoot Factor 30 30 %
Vn Input Equivalent Noise Voltage 38 38 nV/AHz
f=1KHz
Rs =10 Q
Vo1/Vo2 | Cross Talk Attenuation 120 120 dB
Note : 1. Low output voltage is less than 50mV.
Ly7 SGS-THOMSON 510
Y/ iCROELECTRONICS
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS27L4
Tamb =25 °C,Vee = 10 V (unless otherwise specified)
R Connected to V¢¢ -

TS27L4C TS27L41/TS27L4M
Symbol Parameter - " Unit
y Min. Typ. Max. Min. Typ. Max !
A Input Offset Voltage mV
io \P oV
Y8714 10 10
Tmm <T<Tmax 12 12
TS27L4A 5 5
min_< T < Tmax 6.5 6.5
TS27L4B 2 2
Tmin <T < T max 3.5 35
o Vie Temperature Coefficient of Input 0.7 0.7 nv/eCc
Voltage
lio Input Offset Current
0o=5V 1 1 pA
Thnin<T < T max 0.1 0.2 nA
lp Input Blas Current
\P ’ 0=5 1 1 pA
Tmm < T < Tmax 0.15 0.3 nA
\" High Output Voltage (note 1 Vv
on | RN Qo Volage | ) 8.8 9 8.8 9
RL =1 MQ
Tmin < T < Thmax 8.7 8.6
Avg Large Signal Voltage Gain V/imV
Vo=1Vto6V 60 100 60 100
RL = 130 kQ
Toin < T < T max 45 40
Gur Gain Bandwidth Product MHz
v = 40dB 0.1 0.1
R.= 1MQ
C_ =100 pF
ﬂn =10 KHz
CMR C\?mmon h\;lode Rejection Ratio 65 80 65 80 dB
V‘ =1Vto74V
SVR Supply Voltage RB]GCTIOH Ratio 60 80 60 80 dB
Vee =5V to
Vo =14
| Supply Current (per amplifier) HA
ce Av =1, no Load 10 15 10 15
Vo =5V
Tmin < T < Tmax 17 18
Is Output Current mA
Vi=10mV,V, =0V 45 60 85 45 60 85
Is Qutput Current mA
(Sink) Vi=-10mV, Vo =Vee 35 45 65 35 45 65
Svo Slew Rate at Unity Gain 0.04 0.04 V/uS
o m Phase Margm at Unity Gain Degrees
Ay = 45 45
RL= 1MQ
C_ =100 pF
Kov Overshoot Factor 30 30 %o
Vi Input ?((ﬁ:ivalent Noise Voltage 70 70 nVAHz
= z
Rs =10 Q
Vo1 / Voo| Cross Talk Attenuation 120 120 dB
Note : 1. Low output voltage is less than 50mV.
6/10
"— SGS-THOMSON
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TS274/TS27M4/TS27L4

ICC (nA) — ~’

HIGH-BIAS VERSIONS
1000 4 | P i

”~

MEDIUM-BIAS VERSIONS

| e

100 <

7

LOW-BIAS VERSIONS

"’\____/-‘
Vee (V)
2 4 6 8 10 12 14 16
SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vo =Vic=0.2 Vg, Tamp =25 °C, NO LOAD E88TS274.02
ICC (nA) —l
HIGH-BIAS VERSIONS
1000
MEDIUM-BIAS VERSIONS
100 -
LOW-BIAS VERSIONS
10
Pa|
TA(°C)
-50 25 0 25 50 75 100 125

SUPPLY CURRENT vs FREE-AIR TEMPERATURE

Vee=10V, Vg =5V, Vo=5V,NO LOAD
E88TS274-03

LNy SGS-THOMSON 710
7’ MICROELECTRONICS
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TS274/TS27M4/TS27L4

GAINIUB)

w T T T i

W—’ | I J; ) I i i ;
‘ } %{N ‘ PHASE SHIFT 1r
TS274 w i

1

5
20 b} [‘ L ™N 5 \ 135
or__;_g-‘.‘ \L ] | 180
ol Ul J |

10 100 1.000 10.000 100 000 1.000 000 10 00% 000
FREQUENCY tHz)

]v PIHASE

===
o

<
Ed
B

a5

/__
WA
A

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT

Vee =10V, Ry = 10k 2.Cy_ = 100pF, Tamp = 25°C E88TS274-04
GAIN(dB)
100 PHASE
80 0
\~ \L“ PHASE SHIFT (1
N \
o L 1] a5
GAIN (lef1 scale)
TS27M4 MU TN m
40 i 90
Nh ™ |
™
20 135
N
N
) 180
i
20
1 10 100 1.000 10.000 100.000 1.000.000
FREQUENCY (Hz)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee =10V, R = 100k 2, C_ = 100pF, Tamp = 25 °C £88TS274-05
GAIN (dB)
100 ] PHASE
N
N.L
80 0
THit
N \L ||, PHASE SHIFT (rgn scate) {
60 t i —Rb— ! ay
TS27L4 GAIN lleft scale)
M N
N N
40 ll_r» I | 90
N
\"k
h N
20
\
N
0 180
% I
1 1 10 100 1000 10 000 100 000
FREQUENCY iH7)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee =10V, R = 1MQ € =100pF, Tymp = 25°C E88TS274-06
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TS274/TS27M4/TS27L4

ORDER CODES

Package

Part Number | Temperature

Range °C N D J
TS274C Oto+ 70 L4 L4
TS274AC 0to+ 70 . .
TS274BC 0to+ 70 U [
TS2741 - 40 to + 105 U U
TS274M -55t0 + 125 °
TS27M4C 0to+ 70 . .
TS27M4AC 0to+ 70 L .
TS27M4BC Oto+ 70 L .
TS27M41 - 40 to + 105 . .
TS27M4M -55t0 + 125 ]
TS27L4C 0to+ 70 . .
TS27L4AC Oto+70 . b
TS27L4BC 0to+70 J .
TS27M41 -40to + 105 L U
TS27L4M -55t0 + 125 .
TS27M4Al -40to + 105 . ]
TS27M4AM -55t0 + 125 L4
TS27M4BI - 40 to + 105 J .
TS27M4BM -55t0 + 125 L
TS27LA4AI - 40 to + 105 J ]
TS27L4AM -55t0 + 125 .
TS27L4BI -40to + 105 L .
TS27L4BM -55to0 + 125 .

Examples : TS27L4ACN, TS274CD

PACKAGE MECHANICAL DATA

14 PINS - PLASTIC DIP OR CERDIP

e=2.54

c TTTTTITTS

4,57 max.

- B3mox

~J---=

4 8
MM mre

Datum

(1) Nominal dimension
or N 9"_ T (2) True geometrical position

o

ﬂ,_I | SND S [ SN Ry RN By SN L;L‘

19.9 mox. 6.35
m 1 4 PINS
‘ SGS-THOMSON 910
7’ MICROELECTRONICS
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TS274/TS27M4/TS27L4

PACKAGE MECHANICAL DATA (continued)
14 PINS - PLASTIC MICROPACKAGE SO

e=1.27 e e e e e e 0.185
0,265

min.

0.1
0.2

|
i

o [
o
=]
o

o
[Y)
IS
(=]

N
r—

Dclum/ 0.35 0.4

0.45 min.
8.55 ] 1.75 max.
8.75 =~
14 PINS
10/10
_ ‘ SGS-THOMSON
Y/ RicrosLECTRONICS
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RELIABILITY REPORT

RELIABILITY REPORT

TECHNOLOGICAL CHARACTERISTICS
DIE:

- TECHNOLOGY: Silicon Gate LIN MOS Process
- METALIZATION: Al Si
- PASSIVATION: Doped Oxide

PACKAGE:

- DIE ATTACH: Glue

- LEAD FRAME MATERIAL: Copper

- LEAD COATING: Sn/Pb

- BOND PROCESS: Ball Bonding

BOND MATERIAL: Au

DIAMETER: 25 pm

- MOULDING PROCESS: Transfer

- MOULDING MATERIAL: Epoxy Resin NITTO
HC10-2

TEST DESCRIPTION

A - Electrical Tests (Die Oriented Tests)

STATIC LIFE TEST: This test was performed to
point out die problems connected to the surface
contamination and to the layout structure.

The test conditions were:

Vg= 10V Tp=125DG
T,=135DG

The devices were assembled in DIL plastic package
or SO package.

B - Environment Tests (Package Oriented Tests)

To evaluate the moisture resistance and thermo-
mechanical behaviour, we have performed a relia-
bility characterization including the following tests:

- Temperature Humidity Bias (T.H.B.)
- Pressure Cooker Test (pressure pot)
- Temperature Cycling -55/150DG

ELECTRICAL RELIABILITY TESTS RESULTS
(Period: Year 87/1st haif 88)

ENVIRONMENTAL RELIABILITY TESTS RESULTS
(Period: Year 87/1st half 88)

TEMPERATURE HUMIDITY BIAS

. . Sample .
Test Conditions Time Size Rejects
DIP PACKAGE
*Vge = +10V 1000H 140 0
* 85°C 85% R.H.
SO PACKAGE
*Vge = +10V 1000H 180 0
* 85°C 85% R.H.

Vin= + 10V for 50% of the devices
Vin= OV for 50% of the devices.

PRESSURE POT

Test Conditions Sasr_nple Rejects |Package
ize
Ta= 121°C 400 0 DIP
P =2.08ATM
T=168H 480 0 SO

TEMPERATURE CYCLING

Sample

Test Conditions Size

Rejects |Package

400 cycles (Tp=—55°C

to+150°C) 10 min. at 200 0 DIP
extreme temperature, 5
min. max. transfer time. 350 0 SO

Sample .
Test Conditions Time Size Rejects
LIFE TEST:
*Veo= +10V 1000H 440 0
* Ta= 125°C 2000H 360 0

V|n= + 10V for 50% of the devices
VN =0V for 50% of the devices
(See fig. 1)

7. 355

FAILURE RATE CALCULATION AT:

- Ty max (observed value and at 60% CL)
- Ty 55°C (at 60% CL)

At Ty=135°C A=1.14x106.H"!

At Ty= 55°C \=1.2 Fits (Ea= 1 eV)

CIRCUIT CONFIGURATION
Figure 1 - THB Bias Life Test

Vec

N~ |

Vo= +10V
For 50% ““A”” Connected to V¢
For 50% ‘““A” Connected to OV

51



RELIABILITY REPORT

FAILURE RATE CALCULATION

Reliability evaluation of a device means also failu-
re rate (\) evaluation, both during infant mortality
and useful life.

The typical reliability test used for failure rate eva-
luation is H.T.R.B.

In its simple form the failure rate is:

Where \ = Failure rate (at a given temperature)
C = Number of failures
N = Number of tested devices
T = Number of test hours

When a low number of samples has been employed
(as during homologation tests) and when a proper
confidence level is required in order to estimate a
correct \ value we suggest accepting a value C’
obtained by Table 1 instead of C = number of fai-
lure employed in previous formula (1).

The new value for \ will be:

\ = C_ C’ (EXTRACTED BY TABLE 1)
NeT N = N T
Table 1
Number of CONFIDENCE LEVEL
Failure
50% 60% 70% 80% 90% 95%
0 0.693 0.916 1.204 1.660 2.305 2.990
1 1.678 2.022 2.439 2.990 3.890 4.740
2 2.674 3.120 3.615 4.280 5.300 6.300
3 3.672 4.160 4.762 5.500 6.700 7.750
4 4.671 5.250 5.891 6.700 8.000 9.150
5 5.670 6.300 7.005 7.900 9.250 10.50
6 6.669 7.350 8.111 9.100 10.55 11.85
7 7.669 8.400 9.209 10.25 11.75 13.15
8 8.669 9.450 10.30 11.40 13.00 14.45
9 9.668 10.50 11.38 12.50 14.20 15.70
10 10.66 11.55 12.47 13.65 15.40 16.95

To determine failure rate at other temperatures an
acceleration factor F must be used.

F is determined, for a given thermal activation ener-
gy Ea, by the Arrhenius relationship as:

F (T4, T EXP'Ea‘I-2
(T, To)= K\ T

Where Ea = Thermal activation energy (eV)
K = Boltzmann’s constant

Fig. 2 shows temperature derating curves and mul-
tiplying factors for temperature reduction. The va-
rious lines correspond to the activation energies
associated with the different failure mechanisms
involved.

Figure 2 - Arrhenius Plot

10° 1

10° 4

(8.63x 105 eV/K) § 10°
T = Absolute temperature in °K B e
A= (Ty)= F(Ty, T2) - N (T2) 10 1
Where T1< T2 L -
300 200 100 TC
Ly SGS- :
/. mu@%@é“wg%lgm(n’@g
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TS372

CMOS DUAL DIFFERENTIAL COMPARATOR

= WIDE SINGLE SUPPLY RANGE OR DUAL
SUPPLIES 4V TO 10VOR £2V TO £ 5V

= VERY LOW SUPPLY CURRENT :0.4 mA INDE-
PENDENT OF SUPPLY VOLTAGE

» EXTREMELY LOW INPUT BIAS CURRENT :
1pATYP

= EXTREMELY LOW INPUT OFFSET CUR-
RENT : 1 pATYP

LOW INPUT OFFSET VOLTAGE

INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GND

= LOW OUTPUT SATURATION VOLTAGE
150 mV TYP

OUTPUT COMPATIBLE WITH TTL.MOS AND
CMOS

BUILT-IN ESD PROTECTION
HIGH INPUT IMPEDANCE 10'2 QTYP

FAST REPONSE TIME : 200 NS TYP FOR TTL
LEVEL INPUT STEP

DESCRIPTION

These devices consist of two independent precision
voltage comparators, designed to operate with sin-
gle or dual supplies.

These differential comparators use the SGS THOM-
SON Microelectronics silicon lin MOS process gi-
ving them an excellent consumption-speed ratio.
These devices are ideally suited for low consump-
tion applications.

December 1988

ADVANCED DATA

DIP14
(Plastic Package)

J
CERDIP14
(Cerdip Package)

(Plastic Micropackage)

(Order Codes at the end of the datasheet)

PIN CONNECTIONS (top view)

0—y" e
2[j 17
3 6
4 15

E88TS272-01

- Output 1

- Inverting input 1

- Non-inverting Input 1
- Veoo

- Non-inverting input 2
- Inverting input 2

- Output 2

+

0 N O O~ W NN =

- Vee

1/3
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TS372

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vece Supply Voltage (note 1) 12 Vv
Vig Differential Input Voltage (note 2) +12 \

Vi Input Voltage (note 3) 12 \"
Vo Output Voltage 12 \"
lo Output Current 20 mA
Duration of Output Short-circuit to GND (note 4) Unlimited
Toper Operating Free-air Temperature TS372C 0to 70 °C
TS3721 - 4010 105
TS372M —55to 125
Tstg Storage Temperature —65to 150 °C
Notes : 1. Allvoltage values, except differential voltages are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
4. Short circuit from outputs to Vec* can cause excessive heating and eventual destruction.
OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage Range 4t0 10 \
Vee Min Supply Voltage (for selected devices) 3 \
Vee Max Supply Voltage 12 \

ELECTRICAL CHARACTERISTICS (Vo =+5V, T=25°C)
Value .

Symbol Parameter Min. Typ. Max. Unit
Vio Input Offset Voltage for Vic = Vicr min (note 1) 2 10 mV

lio Input Offset Current (note 1) 1 pPA
lib Input Bias Current 1 pA
Vicr Input Common Mode Voltage Range 0 to Vee \
-15V
Avg Large Signal Voltage Gain Vcc =10 V ; R > 15 KQ at Ve 200 V/mV
loh High Level Output Current Vig =1V ;Voh =+ 5V 0.1 nA
Voi Low Level Output Voltage Vig =1V ;1o =4 mA 150 400 mV
lee Supply Current (4 comparators) Vig =— 1V ;R = 0.4 1 mA
lor Low Level Output Current Vig == 1V ; VoL =15V 6 16 mA
Tre Response Time R. =5.1 KQ ; C, = 15 pF Overdrive 5 mV 600 ns
(note 2)
Tre Response Time R =5.1 KQ ; C_ =15 pF TTL Input (note 2) 200 ns

Notes : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to

4V with R = 2.5 KQ to Vce.

2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 V.

2/3

‘ﬂ SGS-THOMSON
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TS372

ORDER CODES

Part Number | T€mperature Package
Range N D J
TS372 0to 70 . .
TS3721 — 40 to 105 . .
TS372M —-55t0 125 .

Examples : TS372ID

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP OR CERDIP

1.27max. 1,27 max.
] 5 |
NNy
Datum T
(1) Nominal dimension
o [} 1 6350 (2) True geometrical position
r
g !
l.lTl LTI
10max, ¢

8 pins

8 PINS - PLASTIC MICROPACKAGE SO

e=127 e e 0.185
0.265

T
g ELE:

i
B E

2
olo

Datum 0.35 “min.
i 0.45
4.75 1.75 max.
4,95
8 Outputs
L3y SGS-THOMSON 3/
Y/ icroELEcTRONICS
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TS374

CMOS QUAD DIFFERENTIAL COMPARATOR

= WIDE SINGLE SUPPLY RANGE OR DUAL
SUPPLIES 4VTO 10V OR +2VTO £5V

= VERY LOW SUPPLY CURRENT :0.4 mA INDE-
PENDENT OF SUPPLY VOLTAGE

EXTREMELY LOW INPUT BIAS CURRENT :
1pATYP

EXTREMELY LOW INPUT OFFSET CUR-
RENT : 1 pATYP

LOW INPUT OFFSET VOLTAGE

INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GND

= LOW OUTPUT SATURATION VOLTAGE
150 mV TYP

= OUTPUT COMPATIBLE WITH TTL.MOS AND
CMOS

= BUILT-IN ESD PROTECTION
= HIGH INPUT IMPEDANCE 10'2 QTYP

» FAST REPONSE TIME : 200 NS TYP FOR TTL
LEVEL INPUT STEP

DESCRIPTION

These devices consist of four independent precision
voltage comparators, designed to operate with sin-
gle or dual supplies.

These differential comparators use the SGS THOM-
SON Microelectronics silicon lin MOS process gi-
ving them an excellent consumption-speed ratio.

These devices are ideally suited for low consump-
tion applications.

December 1988

ADVANCED DATA

DIP14
(Plastic Package)

J
CERDIP14
(Cerdip Package)

SO14
(Plastic Micropackage)

(Order Codes at the end of the datasheet)

PIN CONNECTIONS (top view)

OCO~NOOTHAWN =

A
HWOWN—=O

10 114
2 [ 113
3 [ ] 12
4 111
5 [ (110
6 [ 1 9
70 S
E88J374-01

- Output 2

- Output 1

- Vec*

- Inverting input 1
- Non-inverting input 1
- Inverting input 2
- Non-inverting input 2

Inverting input 3

- Non-inverting input 3
- Inverting input 4

- Non-inverting input 4
- Vec©

- Output 4

- Output 3

1/3
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TS374

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vece Supply Voltage (note 1) 12 Vv
Vig Differential input Voltage (note 2) +12 \"

Vi Input Voltage (note 3) 12 \"
Vo Output Voltage 12 \Y
lo Output Current 20 mA
Duration of Output Short-circuit to GND (note 4) Unlimited
Toper Operating Free-air Temperature TS374C 0to 70 °C
TS3741 — 40 to 105
TS374M - 5510 125
Tstq Storage Temperature — 65 to 150 °C
Notes : 1. Allvoltage values, except differential voltages are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
4. Short circuit from outputs to Vcc* can cause excessive heating and eventual destruction.
OPERATING CONDITIONS

Symbol Parameter Value Unit
Vece Supply Voltage Range 4t0 10 \"
Vee Min Supply Voltage (for selected devices) 3 \
Vee Max Supply Voltage 12 \

ELECTRICAL CHARACTERISTICS (Vcc =+5V, T=25°C)
Value
Symbol Parameter Min. Typ. Max. Unit
Vio Input Offset Voltage for Vic = Vicr min (note 1) 2 10 mV
lio Input Offset Current (note 1) 1 pA
lip Input Bias Current 1 pA
Vicr Input Common Mode Voltage Range 0 to Vee Vv
-15V
Avd Large Signal Voltage Gain Vcc =10 V ; R > 15 KQ at V¢e 200 V/mV
loh High Level Output Current Vig =1V ;Vonh =+ 5V 0.1 nA
Vol Low Level Output Voltage Vig =1V ;1o =4 mA 150 400 mV
lcc Supply Current (4 comparators) Vig =— 1V ;R = 0.4 1 mA
loi Low Level Output Current Vig == 1V ;VoL =15V 6 16 mA
Tee Response Time Ry =51 KQ ; Gy =15 pF Overdrive 5 mV 600 ns
(note 2)
Tre Response Time R =5.1 KQ ; C_ =15 pF TTL Input (note 2) 200 ns
Notes : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to

4V with RL=2.5KQto Vce.

2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 V.

2/3
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TS374

ORDER CODES

Part Number | Temperature Package
Range N D J
TS374 0to70 J .
TS3741 —40to 105 . .
TS374M - 5510 125 b

Examples : TS374ID

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP OR CERDIP

2] 8
o e O o B B o W B

5_*.___ [EE——
-4

'.l’_ll_Jl_ll_l"le_lL’].'

19.9 max.

(1) Nominal dimension

(2) True geometrical position

6.35

) 140ucputs
14 PINS - PLASTIC MICROPACKAGE SO
e=1.27 e e ge e e e 0.185
i i ’ i I I + 0.63
‘ ' ‘ | ' . | max. :':
g ilirili
59 38 01
6.2 4.0 0.2
1 ]
HHHHHE
Duium/ 0.35 0.4
0.45 min,
8.55 J 1.75 max.
8.75 o
14 Qutputs
L7 3ESTHoNGEN 2
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SALES OFFICES

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

BRAZIL

05413 SAO PAULO
R. Henrique Schaumann 286-CJ33
Tel. (65-11) 883-5455
Telex: (39-11) 37988 “UMBR BR”

CANADA

BRAMPTON, ONTARIO
341 Main St. North
Tel. (416) 453-4125

CHINA

BENING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

DENMARK

2730 HERLEV
Herlev Torv, 4

Tel. (45-2) 94.85.33
Telex: 35411

Telefax: (45-2) 948694

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.25.49.90
Telex: 870001F

Telefax: (33) 88.22.29.32

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELHI 110048

Liason Office

S114, Greater Kailash Part 2
Tel. (91) 6414537

Telex: 31-62000 SGSS IN

ITALY

20090 ASSAGO (MI)

V.le Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 8244131 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39-51) 591914

Telex: 226363

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341/2/3/4/5
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

JAPAN

TOKYO 141

Shinagawa-Ku, Nishi Gotanda
8-11-7, Collins Bldg 8

Tel. (81-3) 491-8611

Telefax: (81-3) 491-8735

KOREA

SEOUL 121

Rm 401, lljin Bldg

50-1, Dohwangdong Mapo
Tel. (82-2) 7167472/3
Telex: K 29998 SGS KOR
Telefax: (82-2) 7167409

NETHERLANDS

5612 AM EINDHOVEN
Dillenburgstraat 25

Tel.: (31-40) 550015
Telex: 51186

Telefax: (31-40) 528835

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

SPAIN

BARCELONA

Calle Platon, 6 4°/52

Tel. (34-3) 2022017-2020316
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 46033 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVE)
Chemin Frangois-Lehmann, 18/A

Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

TAIWAN

KAOHSIUNG

7FL-2 No

5 Chung Chen 3Rd Road
Tel. (886-7) 2011702
Telefax: (886-7) 2011703

TAIPEI

6th Floor, Pacific Commercial Building
285 Chung Hsiao E. Road - SEC, 4
Tel. (886-2) 7728203

Telex: 10310 ESGIE TW

Telefax: (886-2) 7413837

UNITED KINGDOM

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391




SALES OFFICES

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1)-(602) 867-6100

SALES & REPS COVERAGE BY STATE

AL
Huntsville - (205) 533-5995
Huntsville (Rep) - (205) 881-9270

AZ
Phoenix - (602) 867-6340

CA

Fountain Valley (Rep) - (714) 545-3255
Irvine - (714) 250-0455

Los Angeles (Rep) - (213) 879-0770
San Diego (Rep) - (619) 693-1111

San José - (408) 452-8585

Santa Clara (Rep) - (408) 727-3406

co
Longmont - (303) 449-9000
Wheat Ridge (Rep) - (303) 422-8957

FL

Altamonte Springs (Rep) - (305) 682-4800
Deerfield Beach (Rep) - (305) 426-4601
St. Petersburg (Rep) - (813) 823-6221

GA
Norcross - (404) 662-1588
Tucker (Rep) - (404) 938-4358

L
Schaumburg - (312) 490-1890

IN

Fort Wayne (Rep) - (219) 436-3023
Greenwood (Rep) - (317) 881-0110
Kokomo - (317) 459-4700

1A
Cedar Rapids (Rep) - (319) 362-2526

MD
Glen Burnie (Rep) - (301) 761-6000

MA
Waltham - (617) 890-6688

mi
Southfield - (313) 358-4250
Southfield (Rep) - (313) 358-4151

MN
Bloomington (Rep) - (612) 884-6515

MO
Florissant (Rep) - (314) 839-0033
Kansas City (Rep) - (816) 436-6445

NC

Charlotte (Rep) - (704) 563-5554
Morrisville (Rep) - (919) 469-9997
Raleigh - (919) 790-9804

NJ
Voorhees - (609) 772-6222

NY

Binghamton (Rep) - (607) 772-0651
E. Rochester (Rep) - (716) 381-8500
Hauppauge - (516) 435-1050
Jericho (Rep) - (516) 935-3200
Pittsford (Rep) - (716) 381-3186
Poughkeepsie - (914) 454-8813
Skaneateles (Rep) - (315) 685-5703

OH
Chagrin Falls (Rep) - (216) 247-6655
Dayton (Rep) - (513) 866-6699

OR
Beaverton (Rep) - (503) 627-0838
Tigard - (503) 620-5517

PA
Butler (Rep) - (412) 285-1313
Horsham (Rep) - (215) 441-4300

TN
Jefferson City (Rep) - (615) 475-9012

TX
Austin - (512) 451-4061
Carrollton - (214) 466-8844

uT
Salt Lake City (Rep) - (801) 269-0419

wa
WA

Bellevue (Rep) - (206) 451-3500
Seattle - (206) 524-6421

CANADA

Burnaby (Rep) - (604) 421-9111
Mississauga (Rep) - (416) 673-0011
Nepean (Rep) - (613) 825-0545
Quebec (Rep) - (514) 337-5022
Winnipeg (Rep) - (204) 783-4387

COLUMBIA
Bogota (Rep) - (011) 57-1-257-8824

MEXICO
Mexico City (Rep) - (305) 577-1883

PUERTO RICO
Rio Piedras (Rep) - (809) 790-4090

URUGUARY
Montevideo (Rep) - (011) 598-2-594-888

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICES IN THE U.S.A.

CA
Hawthorne - (213) 675-0742

NJ
Totowa - (201) 890-0884

PA
Montgomeryville - (215) 362-8500

Carroliton - (214) 466-8844

WEST GERMANY

6000 FRANKFURT 71
Rennbahnstrasse 72-74
Tel. (49-69) 6708191
Telex: 176997 689
Telefax: (49-69) 674377

D-8011 GRASBRUNN BEI MUNCHEN
Bretonisher Ring 4

P.B. 1122

Tel.: (49-89) 460060

Telex: 528211

Telefax: (49-89) 4605454

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Teletex: 175118418
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 597032
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a
Tel. (49-241) 660 84-86
Telex: 889510

Telefax: (49-241) 67584

7000 STUTTGART 1
Oberer Kirchhaldenweg 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408




Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for
the consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifica-
tions mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information previou-
sly supplied. SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems
without express written approval of SGS-THOMSON Microelectronics.
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