Lyz RS THOMGON

TS3V91

2

3V INPUT/OUTPUT RAIL TO RAIL
DUAL OPERATIONAL AMPLIFIER

= DEDICATED TO 3.3V OR BATTERY
SUPPLY (specified at 3V and 5V)

= RAIL TO RAIL INPUT AND QUTPUT
VOLTAGE RANGES

8 SINGLE SUPPLY OPERATION FROM
27VTO 16V

= EXTREMELY LOW INPUT BIAS CURRENT :
1pA TYP

= LOW INPUT OFFSET VOLTAGE :
5mV max.

= SPECIFIED FOR 600Q AND 100Q LOADS

= LOW SUPPLY CURRENT : 200pA/Ampli

DESCRIPTION

The TS3V912 is a RAIL TO RAIL dual CMOS
operational amplifier designed to operate with a
single 3V supply voltage.
The input voltage range Viem includes the two
supply rails Vcc™ and Vee™
The output reaches :
* Voo +50mV  Veo*-50mV  with RL = 10kQ
®* Vee +350mV  Vegt-350mV  with RL= 600Q
This product offers a broad supply voltage operat-
ing range from 2.7V to 16V and a supply current of
only 200pA/amp. (Vce = 3V).

October 1994

DIP8
(Plastic Package) (Plastic Micropackage)
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ORDER CODES

Part Number | Temperature Range

TS3V912I/Al

-40, +125°C .

PIN CONNECTIONS (top view)

Output 1 1 [
Inverting Input 1 2 :
Non-invarting tnput 1 3 [

Voo 40

Os Voc*
j; 17 Output 2
N %] & Inverting Input 2

[ 15 Non-nverting Input 2
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TS3V912

SCHEMATIC DIAGRAM (1/2 TS3V912)

Vee
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Input ‘ O Output
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vece Supply Voltage - (note 1) 18 v
Vid Differential input Voltage - (note 2) +18 \
v, Input Voltage - (note 3) -0.3t0 18 v
lin Current on Inputs 150 mA
lo Current on Outputs +130 mA
Toper Operating Free Air Temperature Range °c
TS3va121/Al -40 to +125
Tetg Storage Temperature -65 to +150 °C
Notes : 1. All voltage values, except differential voltage are with respect to network ground terminal,
2. Differential voitages are the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of input and output voltages must never exceed Vo +0.3V.
OPERATING CONDITIONS
Symbo! Parameter Value Unit
Vee Supply Voltage 271016 \"
Viem Common Mode Input Voltage Range Vee -0.2 to Vec+0.2 \4
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TS3V912

ELECTRICAL CHARACTERISTICS
Vee™ =3V, Vec™ = 0V, RL,C connected to Voc/2, Tamb = 25°C (unless otherwise specified)

TS3VI12I/Al
Symbol Pal t i
ymbo rameter Min. Typ. Wax. Unit
Vio Input Offset Voitage (V¢ = Vo = Ve/2) TS3v912 12 mv
TS3V912A 5
Ton < Tamb < Tmax TS3Vva12 12
TS3VI12A 7
DV | Input Offset Voitage Drift 2 wv/ e
lo Input Offset Current - (note 1) 1 100 PA
Tmin < Tamb < Tmax. 200
liv Input Bias Current - (note 1) 1 150 PA
min < Tamb < Trax. 300
lec Supply Current (per amplifier, Avce = 1, no load) 200 300 uA
mun < Tamb < Tmax 400
CMR | Common Mode Rejection Ratio dB
Vic =010 3V, Vo= 1.5V 70
SVR | Supply Voltage Rejection Ratio (Vcc™ = 2.7 t0 3.3V, Vo = Ve /2) 70 dB
Avd r%ga Signal Voltqlge Gain (RL = 10kQ, Vo = 1.2V {0 1.8V) 3 10 VimV
min < Tamb < 3
Vou High Level Output Voltage (Vig = 1V} R = 100kQ 2.95 \
Re = 10kQ 2.9 2.96
RL = 600Q 2.2 2.6
R = 100Q 2
Trun < Tamb € Tmax RL = 10kQ 2.8
RL = 600Q 2.1
Voo Low Level Output Voltage (Vig = -1V) R = 100kQ 50 mv
RL = 10kQ 50 100
RL = 600Q 350 600
Ry = 100Q 900
Tmin < Tamb < Tmax RL = 10kQ 150
RL = 600Q 900
lo Output Short Circuit Current (Vig = £1V) Source (Vo= Ve, ) 30 mA
Sink (Vo = Voc™) 30
GBP Gain Bandwidth Product MHz
(AveL = 100, Re = 10kQ, Cu = 100pF, f = 100kHz) 0.7
SR Slew Rate (AvcL = 1, RL = 10kQ, CL = 100pF, V,=1.3V to 1.7V) 0.5 Vius
m Phase Margin 30 Degrees
. . nV
en Equivalent Input Noise Volitage (Rs = 1009, f = 1kHz) 40 Jhz
Vo1/Voz | Channel Separation (f = 1kHz) 120 dB
Note 1 : Maximum values including unavordable inaccuracies of the industial test.
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TS3v912

ELECTRICAL CHARACTERISTICS
Vee® = 5V, Vee™ = 0V, RL,CL connected to Vcc/2, Tamb = 25°C (unless otherwise specified)

TS3V9121/Al
bol P; t Unit
Symbol arameter Min. Typ. Max.
Vio Input Offset Voltage (Vic = Vo = Vec/2) TS3vgi2 12 mv
TS3V912A 5
Trn € Tamb < Tmax TS3Vv912 12
TS3VO12A 7
DV | Input Offset Voltage Drift 2 nv/ee
lio Input Offset Current - (note 1) 1 100 PA
Tmin < Tamb < Tmax 200
o Input Bias Current - (note 1) 1 150 pA
Trwn < Tamb < Tmax 300
lec Supply Current (per amplifier, AveL = 1, no load) 230 350 pA
Trn < Tamb < Trmax 450
CMR | Common Mode Rejection Ratio dB
Vic = 1.510 3.5V, Vo= 2.5V 85
SVR | Supply Voltage Rejection Ratio (Vcc* = 3 to 5V, Vo = Ve /2) 80 dB
Avs Large Signal Voltage Gain (RL = 10kQ, Vo = 1.5V to 3.5V) 7 30 vimV
min < Tamb £ Tmax. 7
Vo High Level Output Voltage (Vi = 1V) RBL = 100kQ 4.95 Vv
. RL = 10kQ 4.85 4.9
RL = 600Q 4.2 4.55
RL=100Q 3.7
) Tmn < Tamb < Tmax RL = 10kQ 4.8
RL = 600Q 4.1
Vou Low Level Qutput Voltage (Vg = -1V) RL = 100kQ 50 mV
R = 10kQ 50 100
R = 600Q 450 680
RL=100Q 1400
Tran. € Tamb < Tmax RL = 10kQ 150
RL = 600Q 900
lo Output Short Circuit Current (Vig = 1V} Source (Vo =Vcc 50 mA
Sink (Vo = Vo™ 50
GBP | Gain Bandwidth Product MHz
(AvoL = 100, Ry = 10kQ, C = 100pF, f = 100kHz) 0.8
SR Slew Rate (AvcL = 1, RL = 10kQ, C = 100pF, V| =1V to 4V) 0.8 Vius
om Phase Margin 30 Degrees

Note 1 : Maximum values including unavoidable inaccuracies of the industial test.
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TS3V912

912-04 EPS

TYPICAL CHARACTERISTICS
Figure 1: Supply Current (each amplifier) Figure 2 : Input Bias Current versus Temperature
versus Supply Voltage
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Figure 4a : Low Level Output Voltage versus Low

Level Output Current
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Figure 4b : Low Level Output Voltage versus Low
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TS3ve12

Figure 5a : Open Loop Frequency Response and Figure 5b : Open Loop Frequency Response and

Phase Shift Phase Shift
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TS3V912

Figure 8 :  Input Voltage Noise versus Frequency
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