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USE IN LIFE SUPPORT DEVICES OR SYSTEMS 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 SGS-THOMSON Microelectronics.
As used herein:

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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INTRODUCTION

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

— OPERATIONAL AMPLIFIERS
— COMPARATORS
—TIMERS

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

b7 8EHINN



INDEX

N:)rlrrn)beer Function szngbeer
TS271 Programmable Single CMOS Operational Amplifiers ................. 29
TS272 High Speed Dual CMOS Operational Amplifiers . . . .................. 43
TS27M2 | Low Power Dual CMOS Operational Amplifiers ..................... 55
TS27L2 Very Low Power Dual CMOS Operational Amplifiers ................. 49
TS274 High Speed Quad CMOS Operational Amplifiers .. .................. 61
TS27M4 | Low Power Quad CMOS Operational Amplifiers .................... 73
TS27L4 Very Low Power Quad CMOS Operational Amplifiers ................ 67
TS339 Micropower Quad CMOS Voltage Comparators . . ................... 81
TS372 Low Power Dual CMOS Voltage Comparators . ..................... 85
TS374 Low Power Quad CMOS Voltage Comparators ..................... 89
TS393 Micropower Dual CMOS Voltage Comparators ..................... 93
TS3702 Micropower Dual CMOS Voltage Comparators ..................... 97
TS3704 Micropower Quad CMOS Voltage Comparators . .................... 101
TS555 Low Power Single CMOS Timers . .......c.vvuntiininnennennn.. 107
TS556 Low Power Dual CMOS Timers . .........uiiiininiinnnennn... 115

L7 REETHOMSON







PRODUCT GUIDE







THE RANGE

THE CMOS PRODUCTS RANGE

1 - CMOS OPERATIONAL AMPLIFIERS

SUPPLY CURRENT T

3 CONFIGURATIONS OPTIONS
TS271  SINGLE TS271  PROGRAMMABLE
TS27X2 DUAL TS27X  HIGH 1mA
TS27X4 _QUAD 3 OFFSET TS27MX MEDIUM 150 uA
3 VOLTAGE SELECTIONS TS27LX LOW 10pA
TS27X 10mV max. N
TS27XA 5mV max.
3 PACKAGE TYPES TS27XB_2mV max. 3 TEMPERATURE
N DIP8/DIP14 L RANGES
D S08/S014 TS27XC 0 to + 70°C
C TS27XI -40 to +105°C
TS27XM -55 to + 125 C
C
S90CMOS-01
2 - CMOS COMPARATORS
LOW POWER COMPs MICROPOWER COMPs
TS372 DUAL TS3702 DUAL } Push Pull
TS374 QUAD TS3704 QUAD J Output
T TS393 DUAL } Open Drain

TS339 QUAD ~ Output
C

J

3 TEMPERATURE RANGES 3 PACKAGE TYPES
TS37XC /TS370XC/TS339C/TS393C 0 to + 70°C N DIP8/DIP14
TS37XI1/TS370XI/ TS3391/ TS3931 -40 to +1 OSZ C D S08/S0O
TS37XM / TS370XM / TS339M / TS393M - 55 to +125 C T
L

S90CMOS-02

3 - CMOS TIMERS

3 TEMPERATURE

2 CONFIGURATIONS RANGES 3 PACKAGE TYPES
TS555  SINGLE TS55XC 0 to + 700C N DIP8/DIP14
TS556  DUAL TS55XI -40 to +1050C D S08/8014

T TS55XM - 55 to +1250C L /

T

S90CMO0S-03
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TECHNOLOGY

TECHNOLOGY ﬂ

1- PROCESS
Figure 1.

PASSIVATION ALUMINIUM

FIRST POLYSILICON LEVEL SECOND POLYSILICON LEVEL

ISOLATING LAYER

S90CMOS-04

The SGS-THOMSON Microelectronics CMOS
process uses for Standard Linear Products a
4um P Well technology with dual layer polysilicon
gate.

This process offers major advantages compared
to traditional ones:

2. SELF ALIGNED GATE

Figure 2A : Drain/source diffusion is made
before the gate’s etching.

¢ The phosphorus doped polysilicon gate traps free
sodium ions providing ultra stable drift-free
input MOS transistors.

» Self aligned gate reduces the gate-drain
capacitance and meanwhile increases the
speed of the MOS transistors.

Figure 2B : Drain/source diffusion is made after
the gate’s etching.
The gate is used as a mask during
the diffusion.

Aluminium Gate

NS\ W

pt T \ pt
N Thin Oxide l

Designed overlap
to avoid misalignment

S90CMOS-05A

Polysilicon Gate

AN J
/|

Thin Oxide N

Negligible
Overlap

S90CMOS-058

These figures illustrate the differences between
metal gate and polysilicon gate MOS transistors.
The overlap which causes capacitance is
considerably reduced and becomes negligible.

10
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The self aligned polysilicon gate reduces the
parasitic capacitance of the structure and also
reduces the number of critical mask alignments
which leads to cost reduction.




FEATURES / BENEFITS

CMOS OPERATIONAL AMPLIFLIERS I

TS271 - TS27X2 series - TS27X4 series

FEATURES

BENEFITS

+ VOLTAGE RANGE
FROM 3 to 16V (MAX=18V)

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

* SINGLE SUPPLY VOLTAGE

* AVOIDS NEGATIVE TYPE POWER SUPPLY

* ADAPTABLE BIAS CURRENT

* ALLOWS BEST CONSUMPTION/SPEED
RATIO (COST EFFECTIVENESS)

* EXTREMELY LOW INPUT CURRENT (1pA)

* MINIMIZES STATIC ERROR IN HIGH
IMPEDANCE APPLICATIONS

« OFFSET VOLTAGE STABILITY (0.7uV/°C)

* ANSWERS TO INSTRUMENTATION
MARKET NEEDS WITH GENERAL
PURPOSE TYPE PRICING

* ADAPTABLE BANDWITH AND SLEW RATE

TS27LX | TS27MX | TS27X | UNIT

Svo| 0.04 0.6 5.5 Vius

GBP| 0.1 1 3.5 MHz

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

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

* EASY REPLACEMENT OF
- JFET OPERATIONAL AMPLIFIERS FAMILY
—BIPOLAR OPERATIONAL AMPLIFIERS

FAMILY
WITH BETTER BEHAVIOUR

* SYMETRICAL OUTPUT CURRENTS

» ALLOWS USE OF SAME LOADS ON BOTH
SIDES OF THE OUTPUT

* LOW OUTPUT DYNAMIC IMPEDANCE

* REDUCES SETTLING TIME

* LINEARITY OF THE TRANSFERT
FUNCTION (IN SINGLE OR DUAL POWER
SUPPLY UTILISATION)

* LOWERS GAIN DISPERSION IN
OPEN-LOOP OPERATION MODE

¢ EXCELLENT PHASE MARGIN (DUE TO
INTERNAL COMPENSATION)

« IMPROVES THE STABILITY FOR HIGH
CAPACITANCE LOAD (MORE THAN 100pF)

e OFFSET NULL CAPABILITY (TS271)

* MINIMIZES STATIC ERROR (WHEN USED
IN COMPARATOR MODE)

« LARGE AND CONTINUOUS
PROGRAMMATION RANGE (FROM 1pA UP
TO 200pA) (TS271)

e ALLOWS HIGH OPTIMISATION FOR ALL
TYPES OF APPLICATIONS

£ SGS-THOM
Y/ ICROELEGTRONICS

SON
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FEATURES / BENEFITS

LOW POWER CMOS CONMPARATORS

e |

TS372 - TS374

FEATURES

BENEFITS

e SINGLE or DUAL SUPPLY OVER A WIDE
RANGE (3to 16 V or + 1.5 to + 8V)

* WIDE APPLICATION RANGE
BATTERY OPERATION ABILITY

e VERY LOW SUPPLY CURRENT :
150 pA / comparator

° POWER SAVING HALF OF LM339

° FAST RESPONSE TIME : 200 ns
WITH TTL INPUT

* 1.5x LM339 SPEED

¢ VERY LOW INPUT BIAS CURRENT
Typ : 1pA

e MINIMIZED STATIC ERROR

° LM393 - LM339 PIN to PIN COMPATIBLE

* EASY OF UPGRADE IN REDESIGN

« OPEN DRAIN CMOS OUTPUT

* LOGIC "AND"/ "OR" FUNCTION
POSSIBILITY

12
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FEATURES / BENEFITS
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TS393 - TS339

FEATURES

BENEFITS

* SINGLE or DUAL SUPPLY OVER A WIDE
RANGE (3to 16 V or + 1.5 to + 8V)

* WIDE APPLICATION RANGE
BATTERY OPERATION ABILITY

* EXTREMELY LOW SUPPLY CURRENT :
10 pA / Comparator

¢ 20 TIMES LESS THAN BIPOLAR LM339/393

* FAST RESPONSE TIME : 1.1 uS
WITH TTL INPUT

* CONSUMPTION / SPEED RATIO
OPTIMISATION

¢ VERY LOW INPUT BIAS CURRENT
Typ : 1pA

° MINIMIZED STATIC ERROR

* LM393 /339 PIN TO PIN COMPATIBLE

* EASY OF UPGRADE IN REDESIGN

* OPEN DRAIN CMOS OUTPUT

« LOGIC "AND"/ "OR" FUNCTION
POSSIBILITY

TS3702 - TS3704

FEATURES

BENEFITS

* SINGLE or DUAL SUPPLY OVER A WIDE
RANGE (3 to 16 V or = 1.5 to + 8V)

» WIDE APPLICATION RANGE
BATTERY OPERATION ABILITY

* EXTREMELY LOW SUPPLY CURRENT :
10 pA / Comparator

* 20 TIMES LESS THAN BIPOLAR LM339/393

* FAST RESPONSE TIME : 1.1 us
WITH TTL INPUT

* CONSUMPTION / SPEED RATIO
OPTIMISATION

¢ VERY LOW INPUT BIAS CURRENT
Typ: 1pA

* MINIMIZED STATIC ERROR

* LM393 /339 PIN TO PIN COMPATIBLE

* EASY OF UPGRADE IN REDESIGN

« PUSH PULL CMOS OUTPUT

* NO EXTERNAL PULL UP RESISTOR
REQUIRED

KYI, msm&@%égﬁgvlga‘gm?@g
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FEATURES / BENEFITS

CMOS TIMERS I

TS555 - TS556

FEATURES BENEFITS

* SINGLE SUPPLY OVER A WIDE RANGE * WIDE APPLICATION RANGE
2to 16V

¢ VERY LOW SUPPLY CURRENT : * 30 TIMES LESS THAN BIPOLAR NE555/6
100 pA typ. / Timer

* VERY HIGH SPEED * 30 TIMES FASTER THAN BIPOLAR NE555/6
2.7 MHz max. ASTABLE FREQUENCY

* NE555 / NE556 PIN-TO-PIN COMPATIBLE * EASE OF UPGRADE IN REDESIGN

* SUPPLY CURRENT SPIKES REDUCED * LOWER DECOUPLING CAPACITORS
DURING OUTPUT TRANSITIONS REQUIRED

IS7TR- M
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CROSS REFERENCE

CMOS CROSS REFERENCE

|

1- CMOS OPERATIONAL AMPLIFLIERS

TEXAS SGS-THOMSON TEXAS SGS-THOMSON
INSTRUMENTS REPLACEMENT INSTRUMENTS REPLACEMENT
TLC271ACD TS271ACD TLC274AIN TS274AIN
TLC271ACP TS271ACN TLC274BCD TS274BCD
TLC271AID TS271AID TLC274BCN TS274BCN
TLC271AIP TS271AIN TLC274BID TS274BID
TLC271BCD TS271BCD TLC274BIN TS274BIN
TLC271BCP TS271BCN TLC274CD TS274CD
TLC271BID . TS271BID TLC274CN TS274CN
TLC271BIP TS271BIN TLC274ID TS2741D
TLC271CD TS271CD TLC274IN TS274IN
TLC271CP TS271CN TLC27L2ACD TS27L2ACD
TLC2711D TS2711D TLC27L2ACP TS27L2ACN
TLC2711IP TS271IN TLC27L2AID TS27L2AID
TLC272ACD TS272ACD TLC27L2AIP TS27L2AIN
TLC272ACP TS272ACN TLC27L2BCD TS27L2BCD
TLC272AID TS272AID TLC27L2BCP TS27L2BCN
TLC272AIP TS272AIN TLC27L2BID TS27L2BID
TLC272BCD TS272BCD TLC27L2BIP TS27L2BIN
TLC272BCP TS272BCN TLC27L2CD TS27L.2CD
TLC272BID TS272BID TLC27L2CP TS27L2CN
TLC272BIP TS272BIN TLC27L2ID TS27L2ID
TLC272CD TS272CD TLC27L2IP TS27L2IN
TLC272CP TS272CN TLC27L4ACD TS27L4ACD
TLC272ID TS2721D TLC27L4ACN TS27L4ACN
TLC272IP TS272IN TLC27L4AID TS27L4AID
TLC274ACD TS274ACD TLC27L4AIN TS27L4AIN
TLC274ACN TS274ACN TLC27L4BCD TS27L4BCD
TLC274AID TS274AID TLC27L4BCN TS27L4BCN
&7 SSTHINAN
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CROSS REFERENCE

1 - CMOS OPERATIONAL AMPLIFLIERS (continued)

TEXAS SGS-THOMSON TEXAS SGS-THOMSON
INSTRUMENTS REPLACEMENT INSTRUMENTS REPLACEMENT
TLC27L4BID TS27L4BID TLC27M2CP TS27M2CN
TLC27L4BIN TS27L4BIN TLC27M2ID TS27M2ID
TLC27L4CD TS27L4CD TLC27M2IP TS27M2IN
TLC27L4CN TS27L4CN TLC27M4ACD TS27M4ACD
TLC27L4ID TS27L4I1D TLC27M4ACN TS27M4ACN
TLC27L4IN TS27L4IN TLC27M4AID TS27M4AID
TLC27M2ACD TS27M2ACD TLC27M4AIN TS27M4AIN
TLC27M2ACP TS27M2ACN TLC27M4BCD TS27M4BCD
TLC27M2AID TS27M2AID TLC27M4BCN TS27M4BCN
TLC27M2AIP TS27M2AIN TLC27M4BID TS27M4BID
TLC27M2BCD TS27M2BCD TLC27M4BIN TS27M4BIN
TLC27M2BCP TS27M2BCN TLC27M4CD TS27M4CD
TLC27M2BID TS27M2BID TLC27M4CN TS27M4CN
TLC27M2BIP TS27M2BIN TLC27M4ID TS27M4ID
TLC27M2CD TS27M2CD TLC27M4IN TS27M4IN
NATIONAL SGS-THOMSON NATIONAL SGS-THOMSON
SEMICONDUCTOR REPLACEMENT SEMICONDUCTOR REPLACEMENT
LMC660CN TS27M4ACN LMC662CN TS27M2ACN
LMC660AIN TS27M4BIN LMC662AIN TS27M2BIN
LMC660CM TS27M4ACD LMC662CM TS27M2ACD
LMC660AIM TS27M4BID LMC662AIM TS27M2BID
2 - CMOS COMPARATORS
TEXAS SGS-THOMSON TEXAS SGS-THOMSON
INSTRUMENTS REPLACEMENT INSTRUMENTS REPLACEMENT
TLC372CD TS372CD TLC374CD TS374CD
TLC372CP TS372CN TLC374CN TS374CN
TLC372ID TS372I1D TLC374ID TS3741D
TLC372IP TS372IN TLC374IN TS374IN
L7 SES:THINEON
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CROSS REFERENCE

2 - CMOS COMPARATORS (continued)

TEXAS SGS-THOMSON TEXAS SGS-THOMSON
INSTRUMENTS REPLACEMENT INSTRUMENTS REPLACEMENT
TLC3702CD TS3702CD TLC339CD TS339CD
TLC3702CP TS3702CN TLC339CN TS339CN
TLC3702ID TS3702ID TLC339ID TS339ID
TLC3702IP TS3702IN TLC339IN TS339IN
TLC3704CD TS3704CD TLC393CD TS393CD
TLC3704CN TS3704CN TLC393CP TS393CN
TLC3704ID TS3704ID TLC393ID TS393ID
TLC3704IN TS3704IN TLC393IP TS393IN
3 - CMOS TIMERS
NATIONAL SGS-THOMSON INTERSIL SGS-THOMSON
SEMICONDUCTOR | REPLACEMENT REPLACEMENT
LMC555CM TS555CD ICM7555CBA TS555CD
LMC555CN TS555CN ICM7555IPA TS555IN
ICM75561PD TS556IN
SGS-THOMSON
SIGNETICS REPLACEMENT
ICM7555CD TS555CD NEC SGS-THOMSON
REPLACEMENT
ICM7555CN TS555CN
LPD5555C TS555CN
ICM7555ID TS555ID
uPD555G2 TS555CD
ICM7555IN TS555IN
UPD5556C TS556CN
TEXAS SGS-THOMSON
INSTRUMENT REPLACEMENT HPD5556G2 TS556CD
TLC555CD TS555CD
SGS-THOMSON
TLC555CP TS555CN SAMSUNG REPLACEMENT
TLC555ID TS555ID KS555D TS555ID
TLC555IP TS555IN KS555N TS555IN
TLC556CD TS556CD KS555HD TS555CD
TLC556CN TS556CN KS555HN TS555CN
TLC556ID TS5561D KS556D TS556CD
TLC556IN TS556IN KS556N TS556CN
SGS-THOMSON

or

MICROELECTRONICS
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ORDERING INFORMATION

l CMOS ORDERING INFORMATION ”

1- CMOS OPERATIONAL AMPLIFLIERS

| vl sl 2|7 || 2|8 ]| 1 |oD]|
X A A A A
]
TEMPERATURE
PACKAGE
Number of RANGE N DIL
CMOS OP-AMPs OP-AMPs / Package C: 0 to+ 70C D" SO
Prefix 1,20r4 | :-40°Cto+105°C
T M:-55°Cto+125°C
A_ - * Add "T" for tape
© and REEL delivery
SUPPLY CURRENT OFFSET VOLTAGE
"Nothing" High current 1mA "Nothing" 10mV
M Medium current 150 p A A 5mV
L Low current 10pA B 2mV
C
S90CMOS-06

2 - CMOS COMPARATORS

| 7 [ s | 38 |7
J
TEMPERATURE
Number of RANGE P?\ICKDI-]\LGE
EMOS COMP.ARATORS COMPs / Package C: 0 to+ 70°C D* SO
- Prefix 2o0r4 | *-40°C to + 105°C

M:-55°Cto+125°C

* Add "T" for tape
and REEL delivery

S90CMOS-07

Lyz $5S;THOMSON
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ORDERING INFORMATION

2 - CMOS COMPARATORS (continued)

LTl s | s] 7z ]of2]c]|n]|
Y 0 C
e
]

Prefix

CMOS COMPARATORS n

TEMPERATURE
RANGE

C: 0 to+ 70°C
| :-40°Cto+ 105°C

Number of
COMPs / Package
2o0r4

M- -55Cto+125°C

PACKAGE

N DIL
D* SO

* Add "T" for tape
and REEL delivery

S90CMOS-08

| T | s | s3] 3] 9| c
A
?/ T
TEMPERATURE
' 93- DUAL RANGE
CMOS COMPARATORS - .
Prefix 39 - QUAD C: 0 to+ 70°C
| :-40°Cto+105°C
- M:-55Cto+125°C
3 - CMOS TIMERS
| T | s | 5 | 5 | 6 | 1

PACKAGE

N DIL
D* SO

* Add "T" for tape
and REEL delivery

S90CMOS-09

CMOS TIMERS
Prefix
[

TEMPERATURE
RANGE

TYPE

5 SINGLE
6 DUAL

C: 0 to+ 70°C
| --40°Cto+105°C

M:-55°Cto+125°C

SGS-THOMSORN

51

PACKAGE

N DIL
D* SO

* Add "T" for tape
and REEL delivery

S90CMOS-10

MICROELECTRONICS
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APPLICATIONS

APPLICATIONS

SINGLE SUPPLY VOLTAGE

PORTABLE

SENSORS (PRESSURE, LEVEL, VOLUMETRIC)
C

LOW INPUT OFFSET
VOLTAGE

LOW SWITCH NOISE

COMPUTER eMOS TELECOM
- + INSTRUMENTATION
[N

LOW INPUT CURRENT

INSTRUMENTATION LOW SUPPLY CURRENT

AUTO RADIO

TELECOM TELECOM LOW SUPPLY VOLTAGE
SENSORS WHITE GOODS TELECOM NETWORK

S90CMOS-11

MULTI SEGMENT POSITION I

TELECOM SUBSCRIBER CARD (FILTER), EXCHANGE BOARD, MOBILE PHONE...

CONSUMER VCR, TV SET, CD PLAYER WHITE MARKET AND TOYS...

AUTOMOTIVE  INJECTION CONTROL, ABS, CAR RADIO...

COMPUTER PERIPHERALS, DISK DRIVE...

INDUSTRIAL ELECTRICITY, GAZ AND WATER METERING, TEMPERATURE SENSORS...

20
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SELECTION GUIDE

CMOS OPERATIONAL AMPLIFIERS

T

|

Characteristics specified at Vcc = +10V, Taus = +25°C

: Input Gain
Type Configuration | Main Feature SS ingle 0\?;‘;23';9 gﬁﬁzm V(t))fI{zsaZte nggxﬂgtth Snftvg
o e | e e e | ol
(mv) (MHz)
TS271 Single Programmable Yes 3*to16 |0.01t00.8 10 0.1t02.5 [0.04t04.5
TS271A Single Programmable Yes 3*to16 |0.01100.8 5 0.1t02.5 [0.04t04.5
TS271B Single Programmable Yes 3*to16 |0.011t00.8 2 0.1t02.5 [0.04t04.5
TS27L2 Dual Very Low Power| Yes 3"to 16 0.01 10 0.1 0.04
TS27L2A Dual Very Low Power| Yes 3"to 16 0.01 5 0.1 0.04
TS27L2B Dual Very Low Power | Yes 3*to 16 0.01 2 0.1 0.04
TS27M2 Dual Low Power Yes 3*to 16 0.15 10 1 0.6
TS27M2A Dual Low Power Yes 3*to 16 0.15 5 1 0.6
TS27M2B Dual Low Power Yes 3*to 16 0.15 2 1 0.6
TS272 Dual High Speed Yes 3*to 16 1.0 10 35 5.5
TS272A Dual High Speed Yes 3*to 16 1.0 5 35 55
TS272B Dual High Speed Yes 3"to 16 1.0 2 35 5.5
TS27L4 Quad Very Low Power | Yes 3*to 16 0.01 10 0.1 0.04
TS27L4A Quad Very Low Power | Yes 3*to 16 0.01 5 0.1 0.04
TS27L4B Quad Very Low Power| Yes 3*t0 16 0.01 2 0.1 0.04
TS27M4 Quad Low Power Yes 3*to 16 0.15 10 1 0.6
TS27M4A Quad Low Power Yes 3"to 16 0.15 5 1 0.6
TS27M4B Quad Low Power Yes 3"to 16 0.15 2 1 0.6
TS274 Quad High Speed Yes 3"to 16 1.0 10 35 5.5
TS274A Quad High Speed Yes 3*to 16 1.0 5 3.5 5.5
TS274B Quad High Speed Yes 3*to 16 1.0 2 3.5 55
* For selected devices only.

23



SELECTION GUIDE

CI\IIOS COI\IIPARATORS

[ BT L AR WA ST SR KA M B PE . Y. 2  IN
Characteristics specified at Voc = +5V, Tams = +25°C
o . Input Response
. perating | Supply Offset | Time (T yp)
Type | Configuration | Main Feature Ssl'l?)%'ﬁ, \g’;ﬁ’é’: ng/ggr?‘]tp V?Jltgfe ovt(a\yc;trri]ve O_IE;Itgeut
) WAy | =emy)
TS372 Dual Low Power Yes 3*to 16 150 10 600 Open Drain
TS374 Quad Low Power Yes 3" t0 16 150 10 600 Open Drain
TS393 Dual Micro Power Yes 3*to 16 9 5 2100 Open Drain
TS339 Quad Micro Power Yes 3*to 16 9 5 2100 Open Drain
TS3702 Dual Micro Power Yes 3*to 16 9 5 2300 Push-Pull
TS3704 Quad Micro Power Yes 3"to 16 9 5 2300 Push-Pull

* For selected devices only.

CIVIOS TIIVIERS

A Tl

Characteristics specified at Vcc = +5V, Tams = +25°C

Operating Supply Current | Max Frequency
Type | Configuration | Main Feature | Single Supply | Voltage Range Typ/Timer Astable Mode
V) (uA) (MHz)
TS555 Single Low Power Yes 2t0 16 100 2.7
TS556 Dual Low Power Yes 2to 16 100 2.7

24
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SELECTION GUIDE

Characteristics specified at Tave = +25°C

TS271 versus COMPETITIVE SINGLE OPERATIONAL AMPLIFIERS

OPERATIONAL AMPLIFIERS

CMOS versus BIPOLAR & JFET

o ti Supp! Input
Type |Technology| cMan ssf,';,%'ﬁ/ "/J‘E}Eégg C“fjr":fg'% Adjustable v%&;:;a Ba("“ﬁﬁ"zif"h (%}etv;
V) | (ma) ) ko)
LF355 JFET §§r';%'sa; No +18 2 Offset 10 25 5
TLO61 JFET P';,f’,v";r No +18 0.2 Offset 15 1 35
TLO71 JFET Low Noise | No +18 1.4 Offset 8 4 16
TLO81 JFET Sjr”‘)%r:; No +18 14 Offset 8 4 16
raay i, "';“"”i' vz s, Giastn | ke |2 ounl Grerr | sue o
LM301A | Bipolar Fc;'fr':)eo’:; No +18 18 Freoquseer:cy 5 1 05
LM308A | Bipolar | Precision | No +18 03 FrSC:LS:; oy | 05 08 0.15
LM318 Bipolar Ultra-fast No +20 5 Offset 10 15 70
TDB7910 | Bipolar | Power | Yes | +18 10 Freoc:LS:rt\cy 6 1 05
UA741 Bipolar ,95%%’:‘; No +18 17 Offset 5 1 05
UAT748 Bipolar Sfr”‘)%f; No +18 18 Frgffjr“cy 5 1 05
UA776 Bipolar P;fgg?e’" No +18 |0.02-0.16| Offset 5 0.01to1 | 003008

(57 SGS-THOMSO!
Y/ biCReELECTROICS
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SELECTION GUIDE

TS27x2 versus COMPETITIVE DUAL OPERATIONAL AMPLIFIERS

26

Mai . Operating Supply Input
Type Technology Feaa:::‘re Sstlj?J%Il(; Vc;\;]t:xge (perc auggl?ftier) V?:flzggte Ba(nl\g'\_/lvzi;:lth gl:t\g
V) yp Max (V/us)
(mA) (mV)
TLO62 JFET Low Power No +18 0.2 15 1 3.5
TLO72 JFET Low Noise No +18 1.4 8 4 16
TLO82 JFET General Purpose No +18 1.4 8 4 16
WPy [gEl o7 ety Yo, gy HEERUN »o5 ue 011085 | st va
LM2904 Bipolar Low Power Yes |+16o0r32 0.3 5 1.1 0.6
LM358 Bipolar Low Power Yes |+ 16o0r32 0.3 5 1.1 0.6
LS204 Bipolar High Performance | No +18 0.4 3.5 25 1
MC1458 Bipolar General Purpose No +18 1.6 5 1 0.8
MC4558 Bipolar Wide Band No +18 1.6 5 5.5 2.2
TEB1033 Bipolar High Stability No +18 0.5 1 2.5 1
TS27x4 versus COMPETITIVE QUAD OPERATIONAL AMPLIFIERS
. Suppl Input
pe ooy | i, | S| VR o, SR | L oo | 0
V) Typ Max (V/us)
(mA) (mV)
TLOB4 JFET Low Power No +18 0.2 15 1 3.5
TLO74 JFET Low Noise No +18 1.4 8 4 16
TLO84 JFET General Purpose No +18 1.4 8 4 16
B2t Ol s.elyy Provsl T3, ey ertsde, o ¥R AU Gl Bd | e §3
LM2902 Bipolar Low Power Yes |+160r32 0.3 5 1.3 0.4
LM324 Bipolar Low Power Yes |+160r32 0.3 5 1.3 0.4
LM346 Bipolar Programmable No +18 0.25 3 1 0.5
LM348 Bipolar D‘g%'t%’l‘}t‘a' No +18 05 5 1.3 05
LS404 Bipolar High Performance | No +18 0.4 3.5 2.5 1
MC3403 | Bipolar Do | ves |+180r36 07 5 1 06
TEB4033 | Bipolar High Stability No +18 0.5 1 25 1
&y BESTHIMSON
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Lyy S0S;THOMSON TS271C,L M

PROGRAMMABLE SINGLE CMOS OP-AMPs

= OFFSET NULL CAPABILITY (by external com-
pensation)
= SYMMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT
= THE TRANSFER FUNCTION IS LINEAR
= CONSUMPTION CURRENT AND DYNAMIC
PARAMETERS ARE STABLE REGARDING
N

THE VOLTAGE POWER SUPPLY VARIATIONS

= DYNAMIC CHARACTERISTICS ADJUSTABLE D
BY IseT DIP8 S08

= VERY LARGE Iser RANGE (Plastic Package) (Plastic Micropackage)

= PIN TO PIN COMPATIBLE WITH SINGLE OP-
ERATIONAL AMPLIFIER (UA776)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

» THREE INPUT OFFSET VOLTAGE SELEC-  ORDER CODES

TIONS : STANDARD (10mV), A (5mV), B (2mV) Package
Part Number | Temperature Range g
N D
TS271C/AC/BC 0°Cto + 70°C ° °
TS2711/AIBI - 40°C to + 105°C ° °
TS271M/AM/BM | -55°Cto+125°C | e .
DESCRIPTION Example : TS271ACN
The TS271 is low cost, low power single opera-
tional amphfner dgsngned to operate .vy|th single or PIN CONNECTIONS (Top view)
dual supplies. This operational amplifiers uses the
SGS-THOMSON silicon gate LIN MOS process DIPS - SO8
giving it an excellent consumption-speed ratio. This )
amplifier is ideally suited for low consumption ap- <
plications. 1 s
The power supply is externally programmable with 2 [ - 17
aresistor connected between pins 8 and 4. It allows 3[] N s
to choose the best consumption-speed ratio and
the consumption can be minimized according to the 4[] s
required speed. These devices are specified for the
following Isgr current values : 1.5pA, 25uA, 130pA. 1- Offset Null
2 - Inverting Input
The input impedance is similar to the J-FET input oy e npet
impedance : very high input impedance and ex- 5 - Offset Null 2
tremely low input offset and bias currents. They St
allow to minimize the static errors in high imped- 8-1 er
ance applications. S90TS271-01
February 1992 115
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TS271C,1,M

BLOCK DIAGRAM

veet
QOutput
stage
Input »—{Second| Output
differential stage
[ vee™
Offset null
Iset Input Input
S90TS271-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vet Supply Voltage (Note 1) 18 \Y
Via Differential Input Voltage (Note 2) +18 \
Vi Input Voltage (Note 3) -0.3t018 Vv
lo Output Current for Vec* = 15V +30 mA
Toper Operating Free-Air Temperature Range °c
TS271C/AC/BC Oto+70
TS2711/Al/BI -40to + 105
TS271M/AM/BM -55t0+ 125
Tsig Storage Temperature Range - 65to + 150 °c

All voltage values, except differential voltage, are with respect to network ground terminal.

Notes : 1
2. Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal
3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage
OPERATING CONDITIONS
Symbol Parameter Value Unit
Vet Supply Voltage 3*t0 16 \Y
Vie Common Mode Input Voltage Range OtoVCC*-1.5 \

* Selected devices only.

2/15
(57 SGS-THOMSON
0 Y/ NICROELEGTRONICS



TS271C,IL,M

SCHEMATIC DIAGRAM

D Offset null ‘J_-|

vVee™
e
W

AAAA
yyveYv

T27

L
ZGFr
Set current

S90TS271-03

3/15
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TS271C,I,M

OFFSET VOLTAGE NULL CIRCUIT

RESISTOR BIASING

25k$2

OFFSET COMPENSATION GUARANTEED FOR TS271BCX

\ICC

S90TS271-04

$90TS271-05

Rser CONNECTED TO  Rser CONNECTED TO Ve’

(Iset > 251A), TS271ACX (Iser> 90pA) GROUND (Rser VALUE :SEE FIG.1)
Figure 1 : Rser Connected to Vcc'.
Rset
N
10M 2
veet =5V
VeeT = -5V
N,
2
ALYES \‘
N,
N
100k 2 )
AN
\\
10k 2
0 1pA 1pA 10pA 100pA lser

4/15
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TS271C,I,M

ELECTRICAL CHARACTERISTICS FOR Isgt = 1.5pA
Veet = + 10V, Vee™ = 0V, Tame = 25°C (unless otherwise specified)

&7

Symbol Parameter TS271C/AC/BC TS2711/AI/BI Unit
TS271M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=14V,V,=0V  TS271C/IIM 1.1 10 1.1 10
TS271AC/AI/AM 0.9 5 0.9 5
TS271BC/BI/BM 0.25 2 0.25 2
Tmin<Tams <Tmax TS271C/I/M 12 12
TS271AC/AI/AM 6.5 6.5
TS271BC/BI/BM 3 3.5
DV Input Offset Voltage Drift 0.7 0.7 uv/ec
lo Input Offset Current pA
V=5V, Vo=5V 1 1
Twmin < Tams < Tmax 100 200
lib Input Bias Current pA
Vi=5V, Vo =5V 1 1
Tmin < Tams < Tmax 150 300
Vo High Level Output Voltage \%
V,=10mV, RL.= 1MQ 8.8 9 8.8 9
Twmin < Tams < Tmax 8.7 8.6
VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV
Avd Large Signal Voltage Gain V/mV
Vo =1V to 6V, RL= 1MQ, V, =5V 30 100 30 100
Tmin € Tams € Tmax 20 20
GBP Gain Bandwidth Product (Ay = 40dB, MHz
RL = 1MQ, CL = 100pF, fin = 10 kHz) 01 0.1
CMR Common Mode Rejection Ratio dB
o=14V,V,=1V to 7.4V 60 80 60 80
SVR Supply Voltage Rejection Ratio dB
Vee' = 5Vto 10V Vo = 1.4V 60 80 60 80
lcc Supply Current (per amplifier) pA
Ay =1, noload, Vo = 5V 10 15 10 15
Tamin < Tams < Tmax 17 18
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vce 35 45 65 35 45 65
Swo Slew-Rate at Unity Gain Vius
RL = 1MQ, C.= 100pF 0.04 0.04
am Phase Margin at Unity Gain degrees
Ay =40dB, RL=1MQ
Ci=10pF 35 35
Cr= 100pF 10 10
Kov Overshoot Factor %
CL=10pF 40 40
CL = 100pF 70 70
Vn Equivalent Input Noise Voltage nV/\NHz
f=1kHz, Rs = 10Q 68 68
SGS-THOMSON 515

MICROTLECTRANIGS
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TS271C,L,M

TYPICAL CHARACTERISTICS FOR Iset = 1.51A

Figure2:  Supply Current (each amplifier) Figure 3:  Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
20 — 100 ——
= | Tams =25°C g = Voo =10V
3 Ay=1 © - Vi =5V
815 [\ =Vec/2 =
= =
z o
w
€ 1o — € 10
= (6]
(&} [}
> , <
— om
Es ] : =
%) o
J Zz 1 |+
0 4 8 12 16 25 50 75 100 125
SUPPLY VOLTAGE, V¢ (V) TEMPERATURE, Taws (C)
Figure 4a: High Level Output Voltage versus Figure 4b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
5 T 20 —
= ™ Taws =25°C s - T = 25°C
=~ 4 |~ vp=100mv : 16 |- Vio = 100mV
K< / S Vee =16V __|_A]
. > L
G 3 Vo= 5V GRE
z cc e ——
— L— —
o o) A
> 2 8 Voo = 10V
5 il / c il —
= Vee= 3V E —
|5 1 = 4
o 3 L
0
-10 -8 -6 -4 2 0 50 -40 -30 20 -10 0
OUTPUT CURRENT, ot (mA) OUTPUT CURRENT, I o1 (mA)
Figure 5a: Low Level Output Voltage versus Figure 5b : Low Level Output Voltage versus
Low Level Output Current. Low Level Output Current.
1.0 ) ’ 74 3 T T T 7 /
Voo =3V A - Vee = 10V /
g cc / / s cc
., 08 4 /
>? Vee =5V = > /// Vec =16V |
i w
0.6
g 7 : 7z
S ou / 5 /,
> 0. 7 z / |
E / Tave =25°C — 2 / 1 Tams=25°C
5 02 // Vi=05V  —] E / Vi=05V |
o Vo =-1v  —] o V'|D=~IV |
1 !
0 1 2 3 0 4 8 12 16 20
OUTPUT CURRENT, IoL (mA) OUTPUT CURRENT, I o (mA)
6/15
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TS271C,I,M

TYPICAL CHARACTERISTICS FOR Iset = 1.5pA (continued)
Figure6: Open Loop Frequency Response and Phase Shift.

50 Il
40 — 0
M \\\ GAIN -
_. 30 \\ J 45
g [N :
= L ™
z 20T XC 9 =
<< - \ Phase 11 &
5] | Tavs =25°C \ Margn [llll 435 <
101 vee = 1ov A z
" RL=1MQ "IN
| _IlllGan ||}
0 | CL=100pF ]]][Bandwidth -ﬁ\ 180
0 LAY 3,100 T Eroduet, ATINNTTITHN
102 103 104 10° 108
FREQUENCY, f (Hz)
Figure7:  Gain Bandwidth Product versus Figure 8: Phase Margin versus Supply
Supply Voltage. Voltage.
120 - 10
0 Tams=25°C =
e "R =1MQ 8 8
& 100[-CL =100pF 2 N
o a
- AV =1 =
(=]
o < 6
€ 80 g
- e L,
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= < CL =100pF
<< — Vo _
o 40 & Al _ 1! ]
0 4 8 12 16 0 4 8 12 16
SUPPLY VOLTAGE, Vce (V) SUPPLY VOLTAGE, V ¢ (V)
Figure9:  Phase Margin versus Capacitive Figure 10 : Slew Rates versus Supply Voltage.
Load.
? 0.07
g 10 el Taws =25°C |
o Tawg = 25°C 7 0.06 RL=1MQ Svo+
8 R, = 1MQ 20.06 = vo e
g 30 Av =1 N >005 C =100pF L1 __—+
© Vee= 10V ] Qo | — L —
z N v (5 //:///
G 20 NG G 0.04 Svor
o
z N ool
= ~_ 003
w10 ~ r
< T @ 0.02
T
o
0.01
0 20 40 60 80 100 4 6 8 10 12 14 16
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TS271C,I,M

ELECTRICAL CHARACTERISTICS FOR IsgT = 251A

Vee = + 10V, Voo = 0V, Tams = 25°C (unless otherwise specified)

Symbol Parameter TS271C/AC/BC TS271/Al/BI Unit
TS271M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS271C/IM 1.1 10 11 10
TS271AC/AI/AM 0.9 5 09 5
TS271BC/BI/BM 0.25 2 0.25 2
Tmin < Tame < Tmax  TS271C/IIM 12 12
TS271AC/AVAM 65 6.5
TS271BC/BI/BM 3 35
DV Input Offset Voltage Drift 2 2 uv/eCc
lo Input Offset Current pA
V, =58V, Vo =5V 1 1
Tmin < Tams < Tmax 100 200
Ib Input Bias Current pA
V, =5V, Vo =5V 1 1
Tumin < Tavs < Tmax 150 300
VoH High Level Output Voltage \
V, =10mV, RL= 100kQ 8.7 8.9 8.7 8.9
Tmin < Tams < Tmax 8.6 8.5
VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV
Avg Large Signal Voltage Gain V/mV
Vo =1V to 6V, RL = 100kQ, V, = 5V 30 50 30 50
Twmin < Tams < Tmax 20 10
GBP Gain Bandwidth Product (Av = 40dB, MHz
RL = 100kQ, CL = 100pF, fn = 100 kHz) 07 0.7
CMR Common Mode Rejection Ratio dB
Vo=14V,V,=1Vt0 7.4V 60 80 60 80
SVR Supply Voltage Rejection Ratio dB
Vec' = 5Vto 10V ,Vo = 1.4V 60 80 60 80
lcc Supply Current (per amplifier) HA
Ay =1, no load, Vo =5V 150 200 150 200
Tnmin < Tams < Tmax 250 300
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vcc 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain Vius
RL = 100kQ, CL= 100pF 06 0.6
2m Phase Margin at Unity Gain degrees
Ay =40 dB, RL = 100kQ
C= 10pF 50 50
Ci= 100pF 30 30
Kov Overshoot Factor %
CL=10pF 30 30
CL=100pF 50 50
Vn Equivalent Input Noise Voltage nV/vHz
f = 1kHz, Rs = 10Q 38 38
8/15
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TS271C,I,M

TYPICAL CHARACTERISTICS FOR Iset = 251A

Figure 11 :  Supply Current (each amplifier) Figure 12 : Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
200 —— 100 —
=25° a =
= I A"”'L 3 - Vee =10V
= v /// L Vi =5V
g 150 [ Yoy Voc/2 = 2
= yd iy
= g
- £
£ 100
5 3
o [}
> 5
- ——
75 o
| £ ] ]
0 4 8 12 16 25 50 75 100 125
SUPPLY VOLTAGE, Vg (V) TEMPERATURE, Taws (C)
Figure 13a: High Level Output Voltage versus Figure 13b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
5 T 1 20 —
R s [Twe-zc
T 4 [~ Vp=100mv S 16 |- Vo =100mY
2 S Vee = 16\//_ L~
w ui
o 3 Vo= 5V 12 L=
|<E cc g |
)
L a
Q2 — S 8 Vg = 10V _b/
5 [ o
T Vee= 3V E -
= 1 = 4
2 2 L
o L [e] L
0 0
40 -8 -6 4 2 0 50 40 -30 20 -10 0
OUTPUT CURRENT, lox (mA) OUTPUT CURRENT, lox (mA)
Figure 14a: Low Level Output Voltage versus Figure 14b : Low Level Output Voltage versus
Low Level Output Current. Low Level Output Current.
1.0 T 3 T
- Voo =av L/ pd - Vee = 10V /
> / 2 //
., 08 o
9 // A vy =5 — 2, N A vee=18v
& 06 / o) S
= / ps ,/
3 [V 3
> 0.4 > /
= / o = 1 —
5 7 Tams = 25°C > / Tams = 25°C
g /) = / -
E 02 77 Vi =05V 5 / V=05V |
(] 7 Vo =-1V  — o VIlD= v |
| |
0 1 2 3 0 4 8 12 16 20
OUTPUT CURRENT, loL (mA) OUTPUT CURRENT, I o (mA)
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IST

37



TS271C,I,M

TYPICAL CHARACTERISTICS FOR IsgT = 25uA (continued)
Figure 15: Open Loop Frequency*Response and Phase Shift.
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Figure 16 : Gain Bandwidth Product versus Figure 17 :  Phase Margin versus Supply
Supply Voltage. Voltage.
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Figure 18 : Phase Margin versus Capacitive Figure 19: Slew Rates versus Supply Voltage.
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TS271C,1,M

ELECTRICAL CHARACTERISTICS FOR IseT = 130uA

Vec® =+ 10V, Voo = 0V, Tams = 25°C (unless otherwise specified)

'S74

MICROELECTRONMICS

Symbol Parameter TS271C/AC/BC TS2711/AI/BI Unit
TS271M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS271C/IIM 11 10 141 10
TS271AC/AI/AM 0.9 5 0.9 5
TS271BC/BI/BM 0.25 2 0.25 2
Tmn < Tame <Tmax  TS271C/IIM 12 12
TS271AC/AI/AM 6.5 6.5
TS271BC/BI/BM 3 35
DV Input Offset Voltage Drift 2 2 uv/rc
lo Input Offset Current pA
V=5V, Vo =5V 1 1
Tamin < Tams < Tumax 100 200
lib Input Bias Current pA
V=5V, Vo=5V 1 1
Tamin < Tams < Tmax 150 300
VoH High Level Output Voltage \4
V,=10mV, RL= 10kQ 8.2 8.4 8.2 8.4
Tmin < Tams < Tmax 8.1 8
VoL Low Level Output Voltage (Vi = - 10mV) 50 50 mV
Avd Large Signal Voltage Gain V/mV
Vo =1V to 6V, RL = 10kQ, V, =5V 10 15 10 15
Tamin < Tams < Tumax 7 6
GBP Gain Bandwidth Product (Ay = 40dB, MHz
R = 10kQ, CL = 100pF, fi, = 200 kHz) 2.3 23
CMR Common Mode Rejection Ratio dB
Vo=1.4V,V,=1V to 7 4V 60 80 60 80
SVR Supply Voltage Rejection Ratio dB
Vee' = 5Vito 10V ,Vo = 1.4V 60 70 60 70
lcc Supply Current (per amplifier) HA
Ay =1, noload, Vo =5V 800 1300 800 1300
Tmin < TamB < Tmax 1400 1500
lo Output Short Circuit Current mA
Vi=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo= Vce 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain V/us
RL = 10kQ, C.= 100pF 45 45
am Phase Margin at Unity Gain degrees
Ay =40dB, RL=10kQ
Ci=10pF 65 65
Ci= 100pF 50 50
Kov Overshoot Factor %
CL=10pF 30 30
CL = 100pF 30 30
Vn Equivalent Input Noise Voltage nV/vYHz
f=1kHz, Rs = 10Q 30 30
111
SGS-THOMSON >
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TS271C,1,M

TYPICAL CHARACTERISTICS FOR Iser = 130pA

Figure 20 :  Supply Current (each amplifier)
versus Supply Voltage.
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Figure 22a : High Level Output Voltage versus
High Level Output Current.
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Figure 21 : Input Bias Current versus Free Air
Temperature.
100 —
3 - Vec =10V
o - Vi =5V
=
z
w
g
Z 10
(6]
1)
< -
[aa]
2 —
a ]
25 50 75 100 125

TEMPERATURE, Tams ('C)

Figure 22b : High Level Output Voltage versus

OUTPUT VOLTAGE, Vo (V)

High Level Out

put Current.

20 —
I~ Tame=25°C
16 |- Vip = 100mV T
Vec =16V | 7
12 —
8
Voo = 10V prad
4 'cC | —
/
/
Lt
-50 -40 -30 -20 -10 0

OUTPUT CURRENT, lox (mA)

Figure 23b : Low Level Output Voltage versus
Low Level Output Current.

SGS-THONMSON

PAICROELEGTR!

20

3 — T 7
— Vee =10V
= « /// /
2, A A Veo=16v
L v v
2 /
= 4
)
g
=1 / 1
3 4 Tame=25°C
*5 / Vi=0.5V
o 4 ViD= -1V |
0 4 8 12 16
OUTPUT CURRENT, I o, (mA)



TS271C,I,M

TYPICAL CHARACTERISTICS FOR Iset = 130uA (continued)
Figure 24 : Open Loop Frequency Response and Phase Shift.
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Figure 25 : Gain Bandwidth Product versus Figure 26 : Phase Margin versus Supply
Supply Voltage. Voltage.
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Figure 27 : Phase Margin versus Capacitive Figure 28 : Slew Rates versus Supply Voltage.
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TS272C,I,M

HIGH SPEED DUAL CMOS OP-AMPs

s EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT

= LOW OUTPUT DYNAMIC IMPEDANCE

= THE TRANSFER FUNCTION IS LINEAR

= PIN TO PIN COMPATIBLE WITH STANDARD
DUAL OP-AMPs (TL082 -LM358)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

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

DESCRIPTION

The TS272 series are low cost, low power dual
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON 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 :
o lcc= 10pA/amp. : TS27L2 (very low power)

o Icc= 150pA/amp. : TS27M2 (low power)

o Icc= TmA/amp. : TS272 (high speed)

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They
allow to minimize the static errors in high imped-
ance applications.

February 1992

@

D
DIP8 S0O8
(Plastic Package) (Plastic Micropackage)
ORDER CODES
Part Number |Temperature Range Package
N D
TS272C/AC/BC 0°C to + 70°C ° °
TS2721/A1/BI -40°C to + 105°C ° °
TS272M/AM/BM - 55°C to + 125°C o o

Example : TS272ACN

PIN CONNECTIONS (Top view)

O
2 [
3]
[

DIP8 - SO8

—/ H.

17
1K

- Inverting Input 2

DN G B WN =

- Output 1
- Inverting Input 1
- Non-inverting Input 1

c
- Non-inverting Input 2

- Output 2
Ve

S90TS272-01

1/8
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TS272C,I,M

BLOCK DIAGRAM

Vce

o

Current X1 Output
source stage

Input Second[ Output
H> differential stage utpu

)

Vee™
S90TS272-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vec* Supply Voltage (Note 1) 18 \Y
Vig Differential Input Voltage (Note 2) +18 \
Vi Input Voltage (Note 3) -0.3t0 18 \Y
lo Output Current for Vec* > 15V +30 mA
Toper Operating Free-Air Temperature Range °c
TS272C/AC/BC Oto+70
TS2721/A1/BI -40to + 105
TS272M/AM/BM -55t0+ 125
Tstg Storage Temperature Range - 6510 + 150 °c
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2 Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal.
3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.
OPERATING CONDITIONS
Symbol Parameter Value Unit
3* to 16 \Y

Vet Supply Voltage

Vie Common Mode Input Voltage Range 0toVCC*-1.5 \

* Selected devices only.

2/8
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TS272C,1,M

SCHEMATIC DIAGRAM (for 1/2 TS272)
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TS272C,I,M

ELECTRICAL CHARACTERISTICS
Vee™ = + 10V, Voo = 0V, Tams = 25°C (unless otherwise specified)

Symbol Parameter TS272C/AC/BC TS2721/Al/BI Unit
TS272M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS272C/IIM 1.1 10 1.1 10
TS272AC/AIIAM 0.9 5 0.9 5
TS272BC/BI/BM 0.25 2 0.25 2
Tuin<Tams < Tmax  TS272C/I/IM 12 12
TS272AC/AI/AM 6.5 6.5
TS272BC/BI/BM 3 35
DVio Input Offset Voltage Drift 2 2 uv/ec
lo Input Offset Current pA
V=5V, Vo =5V 1 1
Tmin < Tams < Tmax 100 200
lb Input Bias Current pA
V=5V, Vo=5V 1 1
Twin < Tams < Tmax 150 300
Vo High Level Output Voltage \"
V,=10mV, RL= 10kQ 8.2 8.4 8.2 8.4
Twmin € Tams < Tmax 8.1 8
VoL Low Level Output Voltage mV
Vi=-10mV 50 50
Avd Large Signal Voltage Gain V/imV
Vo =1V to 6V, RL = 10kQ, V, =5V 10 15 10 15
Trmin < Tams < Tmax 7 6
GBP Gain Bandwidth Product MHz
Ay = 40dB, RL = 10kQ, C = 100pF 3.5 3.5
fin = 200 kHz
CMR Common Mode Rejection Ratio dB
Vo=1.4V,V,=1V 10 7.4V 65 80 65 80
SVR Supply Voltage Rejection Ratio dB
Vect = 5Vto 10V ,Vo = 1.4V 60 70 60 70
lec Supply Current (per amplifier) HA
Ay =1, no load, Vo = 5V 1000 | 1500 1000 | 1500
TmiN < Tams < Tmax 1600 1700
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
Isink Output Sink Current mA
Vi=-10mV, Vo =Vce 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain Vius
RL = 10kQ, CL= 100pF 5.5 5.5
am Phase Margin at Unity Gain degrees
Ay =40 dB, RL = 10kQ, CL= 100pF 40 40
Kov Overshoot Factor 30 30 %
Vn Equivalent Input Noise Voltage nV/vHz
f = 1kHz, Rs = 10Q 30 30
Voi/Voz2 | Cross Talk Attenuation 120 120 dB
4/8
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TS272C,I,M

TYPICAL CHARACTERISTICS
Figure 1: Supply Current (each amplifier)
versus Supply Voltage.
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Figure 3a : High Level Output Voltage versus

OUTPUT VOLTAGE, Vox (V)

Figure 4a: Low Level Output Voltage versus

OUTPUT VOLTAGE, Vo (V)
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Figure 2 : Input Bias Current versus Free Air
Temperature.
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Figure 3b : High Level Output Voltage versus
High Level Output Current.
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TS272C,I,M

TYPICAL CHARACTERISTICS (continued)

Figure 5:

GAIN (dB)

-10

50

30

10

FREQUENCY, f (Hz)

Open Loop Frequency Response and Phase Shift.
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Figure 6 : Gain Bandwidth Product versus Figure 7: Phase Margin versus Supply
Supply Voltage. Voltage.
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Lyy 255 THOMSON TS27L2C,1,M

VERY LOW POWER DUAL CMOS OP-AMPs

= EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS
= SYMETRICAL OUTPUT CURRENTS

= LOW OUTPUT DYNAMIC IMPEDANCE
s THE TRANSFER FUNCTION IS LINEAR
= PIN TO PIN COMPATIBLE WITH STANDARD W

DUAL OP-AMPs (TL082 -LM358)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE N D
(ESD) PROTECTION CIRCUITS DIP8 SO8

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

ORDER CODES

Package
N | D

Part Number Temperature Range

TS27L2C/AC/BC 0°C to + 70°C o | o
TS27L21/AI/BI -40°Cto+105°C | o | o
TS27L2M/AM/BM - 55°C to + 125°C o | o
Example : TS27L2ACN

DESCRIPTION

The T$272 serie.s' are Iow. cost, low power dqal PIN CONNECTIONS (Top view)
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON silicon gate LIN MOS
process giving them an excellent consumption- N
speed ratio. These series are ideally suited for low 1[0 s
consumption applications.

2 [ 17

Three power consumptions are available allowing 3 [ e
to have always the best consumption-speed ratio :
o lcc= 10pA/amp. : TS27L2 (very low power) an 15
e Icc= 150pA/amp. : TS27M2 (low power)
o lcc= TmA/amp. : TS272 (high speed)

DIP8 - SO8

- Output 1

- Inverting Input 1

- Non-inverting Input 1
Ve

- Non-inverting Input 2
- Inverting Input 2

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They - Output 2
allow to minimize the static errors in high imped- Vet
ance applications. $90TS27L.2-01

®NDO O AN -

February 1992 1/6
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TS27L2C,I,M

BLOCK DIAGRAM

veet
Current X1 Output
source stage
Input P—Second[ P Ut
H> differential stage Outpu
Vee™
S90TS27L2-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vet Supply Voltage (Note 1) 18 \Y
Vid Differential Input Voltage (Note 2) +18 Vv
Vi Input Voltage (Note 3) -0.3t0 18 \%
lo Output Current for Vet > 15V +30 mA
Toper Operating Free-Air Temperature Range °C
TS27L2C/AC/BC Oto+70
TS27L21/A1/BI -40to + 105
TS27L.2M/AM/BM -55t0 + 125
Tstg Storage Temperature Range -65to+ 150 °c
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal.
3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.
OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee! Supply Voltage 3*t0 16 \%
Vic Common Mode Input Voltage Range 0toVCC*-1.5 Vv

* Selected devices only.
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TS27L2C,I,M

SCHEMATIC DIAGRAM (for 1/2 TS27L2)
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TS27L2C,L,M

ELECTRICAL CHARACTERISTICS
Vec' = + 10V, Vec™ = 0V, Tams = 25°C (unless otherwise specified)

TS27L21/Al/BI Unit
TS27L2C/AC/BC
Symbol Parameter S /ACI! TS27L2M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS27L2C/IIM 1.1 10 1.1 10
TS27L2AC/AI/AM 0.9 5 0.9 5
TS27L2BC/BI/BM 0.25 2 0.25 2
Tmin < Tame < Twax  TS27L2C/IIM 12 12
TS27L2AC/AI/AM 6.5 6.5
TS27L2BC/BI/BM 3 35
DVio Input Offset Voltage Drift 0.7 0.7 uv/ec
lo Input Offset Current pA
V=5V, Vo =5V 1 1
Twmin < Tams < Tmax 100 200
Ib Input Bias Current pA
V, =5V, Vo =5V 1 1
Twmin < Tams < Tmax 150 300
VoH High Level Output Voltage Vv
V,=10mV, RL= 1MQ 8.8 9 8.8 9
Twmin < Tams < Tmax 8.7 8.6
VoL Low Level Output Voltage mV
Vi=-10mV 50 50
Avs Large Signal Voltage Gain V/imV
Vo=1Vto 6V, RL= 1MQ, V, =5V 60 100 60 100
TmiN < Tams < Tmax 45 40
GBP Gain Bandwidth Product MHz
Ay = 40dB, RL = 1MQ, CL = 100pF 0.1 0.1
fin=10 kHz
CMR Common Mode Rejection Ratio dB
Vo=1.4V,V,=1V t0o 7.4V 65 80 65 80
SVR Supply Voltage Rejection Ratio dB
Vect = 5Vto 10V ,Vo = 1.4V 60 80 60 80
Icc Supply Current (per amplifier) A
Av =1, noload, Vo =5V 10 15 10 15
Tmin < Tams < Tmax 17 18
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vce 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain Vius
RL = 1MQ, C.= 100pF 0.04 0.04
dm Phase Margin at Unity Gain degrees
Ay =40 dB, RL = 1MQ, C.= 100pF 45 45
Kov Overshoot Factor 30 30 %
Vn Equivalent Input Noise Voltage nV/\Hz
f=1kHz, Rs = 10Q 68 68
Voi1/Voz | Cross Talk Attenuation 120 120 dB

4/6 N
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TS27L2C,1,M

TYPICAL CHARACTERISTICS
Figure1:  Supply Current (each amplifier) Figure2:  Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
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Figure 3a: High Level Output Voltage versus Figure 3b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
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TS27L2C,I,M

TYPICAL CHARACTERISTICS (continued)
Figure5: Open Loop Frequency Response and Phase Shift.
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TS27M2C,I,M

LOW POWER DUAL CMOS OP-AMPs

= EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMETRICAL OUTPUT CURRENTS

= LOW OUTPUT DYNAMIC IMPEDANCE

= THE TRANSFER FUNCTION IS LINEAR

= PIN TO PIN COMPATIBLE WITH STANDARD
DUAL OP-AMPs (TL082 -LM358)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

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

DESCRIPTION

The TS272 series are low cost, low power dual
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON 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 :
o Icc= 10uA/amp. : TS27L.2 (very low power)

o Icc= 150pA/amp. : TS27M2 (low power)

e lcc= 1mA/amp. : TS272 (high speed)

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They
allow to minimize the static errors in high imped-
ance applications.

February 1992

=

D
S08
(Plastic Micropackage)

e

DIP8
(Plastic Package)

ORDER CODES

Part Number | Temperature Range Package

N D

TS27M2C/AC/BC 0°C to + 70°C ] (]
TS27M2I/AI/BI -40°C to + 105°C ° ]
TS27M2M/AM/BM | - 55°C to + 125°C ° .

Example : TS27M2ACN

PIN CONNECTIONS (Top view)

DIP8 - SO8

—/

O
2]
s [
«[

[ 8
17
e
15

- Output 1

- Inverting Input 1

- Non-inverting Input 1
Voo

- Non-inverting Input 2
- Inverting Input 2

- Output 2

Ve *

DN O DW=

S90TS27M2-01
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TS27M2C,I,M

BLOCK DIAGRAM

vee*
Current 1 Output
source X stage
Input [P —Second[ >
> differential stage Output
Vee™
S90TS27M2-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vet Supply Voltage (Note 1) 18 \Y
Vid Differential Input Voltage (Note 2) +18 \
\ Input Voltage (Note 3) -0.3t018 \
lo Output Current for Vec* = 15V +30 mA
Toper Operating Free-Air Temperature Range °c
TS27M2C/AC/BC Oto+70
TS27M2I/A1/BI -40to+ 105
TS27M2M/AM/BM -55t0 + 125
Tstg Storage Temperature Range - 6510 + 150 °c
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal
2 Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage
OPERATING CONDITIONS
Symbol Parameter Value Unit
Vect | Supply Voltage 3“to 16 \Y
Vie Common Mode Input Voltage Range OtoVCC*-15 \Y

* Selected devices only.
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TS27M2C,I,M

SCHEMATIC DIAGRAM (for 1/2 TS27M2)
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TS27M2C,I,M

ELECTRICAL CHARACTERISTICS

Vee* = + 10V, Vee = 0V, Tams = 25°C (unless otherwise specified)

Symbol Parameter TS27M2C/AC/BC TS27M2I/Al/BI Unit
TS27M2M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS27M2C/I/M 1.1 10 11 10
TS27M2AC/AI/AM 0.9 5 0.9 5
TS27M2BC/BI/BM 0.25 2 0.25 2
Tmin £ Tams < Tmax  TS27M2C/IIM 12 12
TS27M2AC/AI/AM 6.5 6.5
TS27M2BC/BI/BM 3 35
DVio Input Offset Voltage Dnift 2 2 uv/°c
lo Input Offset Current pPA
V, =5V, Vo =5V 1 1
TmiN < Tams < Tmax 100 200
lio Input Bias Current pA
V, =5V, Vo =5V 1 1
Tmin < Tams < Tmax 150 300
VoH High Level Output Voltage \
V,=10mV, RL= 100kQ 8.7 8.9 8.7 8.9
Twmin < Tavs < Tmax 8.6 8.5
VoL Low Level Output Voltage mV
Vi=-10mV 50 50
Av Large Signal Voltage Gain V/mV
Vo =1V to 6V, RL = 100kQ, V, = 5V 30 50 30 50
Tmin < Tams < Tmax 20 10
GBP Gain Bandwidth Product MHz
Ay =40dB, RL = 100kQ, C. = 100pF 1 1
fin =100 kHz
CMR Common Mode Rejection Ratio dB
Vo=14V,V,=1Vto 7.4V 65 80 65 80
SVR Supply Voltage Rejection Ratio dB
Vec' = 5Vto 10V ,Vo = 1.4V 60 80 60 80
lcc Supply Current (per amplifier) HA
Ay =1, noload, Vo =5V 150 200 150 200
TmiN < Tams < Tmax 250 300
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vce 35 45 65 35 45 65
Swo Slew-Rate at Unity Gain Vius
RL = 100kQ, CL= 100pF 0.6 0.6
om Phase Margin at Unity Gain degrees
Ay =40 dB, RL = 100kQ, C.= 100pF 45 45
Kov Overshoot Factor 30 30 %
Vn Equivalent Input Noise Voltage nV/\Hz
f=1kHz, Rs = 10Q 38 38
Voi1/Vo2 | Cross Talk Attenuation 120 120 dB
4/8
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TS27M2C,1,M

TYPICAL CHARACTERISTICS

Figure1:  Supply Current (each amplifier) Figure2: Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
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Figure 3a: High Level Output Voltage versus Figure 3b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
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Figure 4a: Low Level Output Voltage versus Figure 4b : Low Level Output Voltage versus
Low Level Output Current. Low Level Output Current.
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TS27M2C,I,M

TYPICAL CHARACTERISTICS (continued)
Figure5:  Open Loop Frequency Response and Phase Shift.
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Figure 6:  Gain Bandwidth Product versus Figure7:  Phase Margin versus Supply
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Load.
m
g & T T 09 e —2s°C | |
2 T =25 C 0 AL = 100k Sve.
o R, = 100KQ g osft " Svor ==
E 70 Ay = | = CL = 100pF L~
L~
° vV =10V} 2 L~
= cc > 0.7 [~ =
O 60 AN {8 i
< N < 06 Sy
= ~ o 1 VO
w ™~ = —
@ % > 5 05 A
§ \\ » Y
o
40
0O 20 40 60 80 100 04,76 8 10 12 14 16
CAPACITANCE, C,  (pF) SUPPLY VOLTAGE, V ¢ (V)
6/8




SGS-THOMSON
MICROELECTRONICS

S74

TS274C,I,M

HIGH SPEED QUAD CMOS OP-AMPs

n EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT

o LOW OUTPUT DYNAMIC IMPEDANCE

= THE TRANSFER FUNCTION IS LINEAR

= PIN TO PIN COMPATIBLE WITH STANDARD
QUAD OP-AMPs (TL084 -LM324)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

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

DESCRIPTION

The TS274 series are low cost, low power quad
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON 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 :
o Icc= 10uA/amp. : TS27L4 (very low power)

o lcc= 150pA/amp. : TS27M4 (low power)

o lcc= TmA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They
allow to minimize the static errors in high imped-
ance applications.

February 1992

N D

DIP14 SO14

(Plastic Package) (Plastic Micropackage)
ORDER CODES
Package
Part Number |Temperature Range

N D
TS274C/AC/BC 0°C to + 70°C o o

TS2741/A1/BI - 40°C to + 105°C o
TS274M/AM/BM | - 55°C to + 125°C [ o

Example : TS274ACN

PIN CONNECTIONS (Top view)

DIP14 - SO14
Output1 1 [|—- \.j I 14 Output4
Inverting Input 1 2 |: \_” e :l 13 Inverting Input 4
Non-inverting Input 1 3 El*/ . \Y':l 12 Non-inverting Input 4
vee+ 4 [ IJ 11 vec-
Non-inverting Input2 5 |:'4. ) 4,":] 10 Non-inverting Input 3
Inverting Input2 6 E |>| \\\': ] 9 Inverting Input 3
Output2 7 E—~——| L——] 8 Output3

S90TS274-01

1/8
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TS274C,1,M

BLOCK DIAGRAM

~ veet
Current X1 Output
source stage
Input P>—Second[ ]
> differential stage Output
vee ™
S90TS274-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee* Supply Voltage (Note 1) 18 \Y%
Vid Differential Input Voltage (Note 2) +18 \
A Input Voltage (Note 3) -0.3t0 18 \
lo Output Current for Vet = 15V +30 mA
Toper Operating Free-Air Temperature Range °c
TS274C/AC/BC Oto+70
TS2741/A1/BI -40to+ 105
TS274M/AM/BM -55t0+ 125
Tstg Storage Temperature Range -65to+ 150 °c
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal.
Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal
3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Veet Supply Voltage 3" t0 16 \%
Vi Common Mode Input Voltage Range O0toVect-1.5 \Y

* Selected devices only

2/8
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TS274C,I,M

SCHEMATIC DIAGRAM (for 1/4 TS274)
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TS274C,I,M

ELECTRICAL CHARACTERISTICS
Vee™ = + 10V, Vec™ = 0V, Tams = 25°C (unless otherwise specified)

Symbol Parameter TS274C/AC/BC TS2741/A1/BI Unit
TS274M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=1.4V,V,=0V  TS274C/IIM 1.1 10 1.1 10
TS274AC/AIIAM 0.9 5 0.9 5
TS274BC/BI/BM 0.25 2 0.25 2
Tmin < Tave £ Tmax  TS274C/IIM 12 12
TS274AC/AIIAM 6.5 6.5
TS274BC/BI/BM 3 3.5
DVjo Input Offset Voltage Drift 2 2 uv/°c
lo Input Offset Current pA
Vi =5V, Vo =5V 1 1
Twmin < Tams < Tumax 100 200
Ib Input Bias Current pA
V,=5V,Vo=5V 1 1
Tmin < Tams < Tmax 150 300
Vo High Level Output Voltage \"
V,=10mV, RL= 10kQ 8.2 8.4 8.2 8.4
Tmin £ Tams < Tmax 8.1 8
VoL Low Level Output Voltage mV
Vi=-10mV 50 50
Avy Large Signal Voltage Gain V/imV
=1V to 6V, RL=10kQ, V, =5V 10 15 10 15
Tmin < Tame < Twax 7 6
GBP Gain Bandwidth Product MHz
Av = 40dB, RL = 10kQ, CL = 100pF 35 3.5
fin =200 kHz
CMR Common Mode Rejection Ratio dB
Vo=1.4V, V=1V t0 7.4V 65 80 65 80
SVR Supply Voltage Rejection Ratio dB
Vec' = 5Vto 10V ,Vo = 1.4V 60 70 60 70
lcc Supply Current (per amplifier) HA
Ay =1, no load, Vo =5V 1000 | 1500 1000 | 1500
Tmin < Tams < Tmax 1600 1700
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vcc 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain Vius
RL = 10kQ, C.= 100pF 55 5.5
am Phase Margin at Unity Gain degrees
Ay =40 dB, RL = 10kQ, C.= 100pF 40 40
Kov Overshoot Factor 30 30 %
Vn Equivalent Input Noise Voltage nV/VHz
f = 1kHz, Rs = 10Q 30 30
Vo1/Voz2 | Cross Talk Attenuation 120 120 dB
4
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TS274C,I,M

TYPICAL CHARACTERISTICS

Figure1:  Supply Current (each amplifier) Figure2: Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
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Figure 3a: High Level Output Voltage versus Figure 3b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
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Figure 4a: Low Level Output Voltage versus Figure 4b : Low Level Output Voltage versus
Low Level Output Current. Low Level Output Current.
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TS274C,M

TYPICAL CHARACTERISTICS (continued)

Figure 5:  Open Loop Frequency Response and Phase Shift.
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Figure 6:  Gain Bandwidth Product versus Figure7:  Phase Margin versus Supply
Supply Voltage. Voltage.
& 5 — 48
| Taus=25°C @
é AMB o §
o 4 |- R, =10k 5 44
@ | CL =100pF 3 —
B AV =1 £ N
8 3 > < 40 \\
i =
o / 5] N\
=z 2 x 36 [— . N
% = | Tams =25°C \
< / w R = 10kQ
z ! 2 3217 oL = 100pF
z < = 100p!
< o AV =1
o o8 L ! !
0 4 8 12 16 0 4 8 12 16
SUPPLY VOLTAGE, Vcc (V) SUPPLY VOLTAGE, V¢ (V)
Figure 8:  Phase Margin versus Capacitive Figure 9:  Slew Rates versus Supply Voltage.
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TS27LA4C,I,M

VERY LOW POWER QUAD CMOS OP-AMPs

= EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMETRICAL OUTPUT CURRENTS

= LOW OUTPUT DYNAMIC IMPEDANCE

= THE TRANSFER FUNCTION IS LINEAR

= PIN TO PIN COMPATIBLE WITH STANDARD
QUAD OP-AMPs (TL084 -LM324)

a STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

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

DESCRIPTION

The TS274 series are low cost, low power quad
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON 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 :
o lcc= 10pA/amp. : TS27L4 (very low power)

o lcc= 150pA/amp. : TS27M4 (low power)

o lcc= TmA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They
allow to minimize the static errors in high imped-
ance applications.

February 1992

N D
DIP14 S014
(Plastic Package) (Plastic Micropackage)

ORDER CODES

Part Number Temperature Range Package
N | D
TS27L4C/AC/BC 0°C to + 70°C ° °
TS27L41/A1/BI - 40°C to + 105°C ° °
TS27L4M/AM/BM - 55°C to + 125°C o o

Example : TS27L4ACN

PIN CONNECTIONS (Top view)
DIP14-S014
Output 1 1 [} w '] 14 Output 4

Inverting Input 1 2 E I>J ‘< :l 13 Inverting Input 4
Non-inverting Input 1 3 E + +’:| 12 Non-inverting Input 4

vee+ 4 [ [ 11 vec-
Non-inverting Input2 5 OHe //{] 10 Non-inverting Input 3
Inverting Input2 6 |:1>’ I_\\ :' 9 Inverting Input 3
output2 7 [ ] 8 oOutput3

S90TS27L4-01

1/8
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TS27L4C,LM

BLOCK DIAGRAM
vee*
Current 1 Output
source X stage
Input  [P—{Second[ >
> differential stage Output
vVee™
S90TS27L4-02
MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee® Supply Voltage (Note 1) 18 \Y
Vid Differential Input Voltage (Note 2) +18 \
Vi Input Voltage (Note 3) -0.3t018 \
lo Output Current for Vg™ > 15V +30 mA
Toper Operating Free-Air Temperature Range °c
TS27L4C/AC/BC Oto+70
TS27L41/Al/BI -40to+ 105
TS27L4M/AM/BM -55t0 + 125
Tsig Storage Temperature Range -65to+ 150 °c
Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal
Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal
3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage.
OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee* Supply Voltage 3*t0 16 \Y
Vie Common Mode Input Voltage Range 0toVec™-1.5 \Y

* Selected devices only

2/8
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TS27L4C,1,M

SCHEMATIC DIAGRAM (for 1/4 TS27L4)
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TS27L4C,I,M

ELECTRICAL CHARACTERISTICS
Vee' = + 10V, Vec = 0V, Tams = 25°C (unless otherwise specified)

Symbol Parameter TS27L4C/AC/BC TS27L41/Al/BI Unit
TS27L4M/AM/BM
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage mV
Vo=14V,V,=0V TS27L4C/IIM 1.1 10 11 10
TS27L4AC/AI/AM 0.9 5 0.9 5
TS27L4BC/BI/BM 0.25 2 0.25 2
Tmin < Tame < Tmax  TS27L4C/IIM 12 12
TS27L4AC/AI/AM 6.5 6.5
TS27L4BC/BI/BM 3 3.5
DV Input Offset Voltage Drift 0.7 0.7 uv/°c
lio Input Offset Current pA
V, =5V, Vo=5V 1 1
Tmin < Tams < Tmax 100 200
lib Input Bias Current pA
V=5V, V=5V 1 1
Tmin < Tams < Tmax 150 300
VoH High Level Output Voltage \Y
V,=10mV, RL.= 1MQ 8.8 9 8.8 9
Twmin < Tame < Tmax 8.7 8.6
VoL Low Level Output Voltage mV
Vi=-10mV 50 50
Avd Large Signal Voltage Gain V/mV
Vo=1Vto 6V, RL=1MQ, V, =5V 60 100 60 100
Tmin < Tams < Tmax 45 40
GBP Gain Bandwidth Product MHz
v = 40dB, RL = 1MQ, CL = 100pF 0.1 0.1
fin=10 kHz
CMR Common Mode Rejection Ratio dB
Vo=1.4V,V,=1V to 7.4V 65 80 65 80
SVR Supply Voltage Rejection Ratio dB
Vee" = 5Vito 10V ,Vo=1.4V 60 80 60 80
lcc Supply Current (per amplifier) HA
Ay =1, no load, Vo = 5V 10 15 10 15
Tamin < Tams < Tumax 17 18
lo Output Short Circuit Current mA
V,=10mV, Vo = 0V 45 60 85 45 60 85
lsink Output Sink Current mA
Vi=-10mV, Vo = Vcc 35 45 65 35 45 65
Svo Slew-Rate at Unity Gain Vius
RL = 1MQ, C.= 100pF 0.04 0.04
am Phase Margin at Unity Gain degrees
A, =40 dB, RL=1MQ, C.= 100pF 45 45
Kov Overshoot Factor 30 30 %
Vn Equivalent Input Noise Voltage nV/VHz
f=1kHz, Rs = 10Q 68 68
Voi/Voz2 | Cross Talk Attenuation 120 120 dB
4/8
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TS27L4C,1,M

TYPICAL CHARACTERISTICS
Figure1:  Supply Current (each amplifier) Figure2: Input Bias Current versus Free Air
versus Supply Voltage. Temperature.
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Figure 3a: High Level Output Voltage versus Figure 3b : High Level Output Voltage versus
High Level Output Current. High Level Output Current.
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Figure 4a: Low Level Output Voltage versus Figure 4b : Low Level Output Voltage versus
Low Level Output Current. Low Level Output Current.
1.0 T 7 3 T T
— —— Vcc =3V / /’/ il = Vee =10V /
s 7T T s /
0.8 VA 5
3 [ Ve =W 3 /V Ve = 16V
ui /1 / w2 4
o 0.6 / (2 /
= =
3 3 4
0.4 >
v /[ / o E 1 /
2 / // Tavs =25°C 2 ] .
E 02 Vi =05V E /, Tawe =25°C |
= // 3 Vi = 0.5V
o ]V'D = 'I1V N V|ID= -|1V |
0 1 2 3 0 4 8 12 16 20
OUTPUT CURRENT, loL (mA) OUTPUT CURRENT, [ (mA)
(57 SGS-THOMSON 58
Y/ GBI TRONIGS

71



TS27L4C,L,M

TYPICAL CHARACTERISTICS (continued)

Figure5:  Open Loop Frequency Response and Phase Shift.
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Figure 6 :  Gain Bandwidth Product versus Figure 7:  Phase Margin versus Supply
Supply Voltage. Voltage.
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Figure 8:  Phase Margin versus Capacitive Figure9:  Slew Rates versus Supply Voltage.
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TS27M4C,1,M

LOW POWER QUAD CMOS OP-AMPs

s EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

= SYMETRICAL OUTPUT CURRENTS

= LOW OUTPUT DYNAMIC IMPEDANCE

= THE TRANSFER FUNCTION IS LINEAR

e PIN TO PIN COMPATIBLE WITH STANDARD
QUAD OP-AMPs (TL084 -LM324)

e STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

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

DESCRIPTION

The TS274 series are low cost, low power quad
operational amplifiers designed to operate with
single or dual supplies. These operational amplifi-
ers use the SGS-THOMSON 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 :
o lcc= 10pA/amp. : TS27L4 (very low power)

o lcc= 150uA/amp. : TS27M4 (low power)

o lcc= TmA/amp. : TS274 (high speed)

The input impedance is similar to the J-FET input
impedance : very high input impedance and ex-
tremely low input offset and bias currents. They
allow to minimize the static errors in high imped-
ance applications.

February 1992

N D
DIP14 SO14
(Plastic Package) (Plastic Micropackage)

ORDER CODES

Part Number | Temperature Range Package

N D

TS27M4C/AC/BC 0°C to + 70°C o o
TS27M4I/AI/BI -40°C to + 105°C o o
TS27M4AM/AM/BM | - 55°C to + 125°C ° °

Example : TS27M4ACN
PIN CONNECTIONS (Top view)
DIP14 -S014
Output 1 1 [ ,\/ ~—[J 14 Output4

S

4/ [] 13 Inverting Input 4
IR
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