Lyy S6S-THOMSON TS3V902

3V INPUT/OUTPUT RAIL TO RAIL DUAL
OPERATIONAL AMPLIFIER (WITH STANDBY POSITION)

= DEDICATED TO 3.3V OR BATTERY

SUPPLY (specified at 3V and 5V)
= RAlf TO RAIL INPUT AND OUTPUT

VOLTAGE RANGES
= STANDBY POSITION : REDUCED CON-

SUMPTION (1uA) AND HIGH IMPEDANCE

OUTPUTS
= SINGLE SUPPLY OPERATION FROM

2.7VTO 16V N D
s EXTREMELY LOW INPUT BIAS CURRENT : DiP14 _ som

1pA TYP (Plastic Package) (Plastic Micropackage)
® | OW INPUT OFFSET VOLTAGE :

1.5mV max.
= SPECIFIED FOR 6000 AND 1002 LOADS
= LOW SUPPLY CURRENT : 200uA/Ampli ORDER CODES

Part Number Temperature Range l;ackagDe
TS3V902)/Al/BI -40, +125°C . .
PIN CONNECTIONS (top view)
Ny
Standoy 1 [ 1] 14 veer

DESCRIPTION ouput1 2 [ [1 13 ouwpu2
The TS3V902 is a RAIL TO RAIL dual CMOS ne 3 [ 112 ne
operational amplifier designed to operate with a Inverting Input 1 4[] [} 11 Inverting Input 2
Slngle_ 3V Supply VOItage' A Non-nvertngnput1 5[] ] 10 Non-mverting Input 2
The input voltage range Viem includes the two
supply rails Vec* and Vec' e e [ [1 ¢ ne
The output reaches : ne 7 [ 1 8 Ve~

e Voo +50mV  Vec'-50mV  with RL = 10kQ

e Vgo +350mV Vec' -350mV  with R = 600Q
This product offers a broad supply voltage operat-
ing range from 2.7V to 16V and a supply current of
only 200uA/amp. (Vce = 3V).
The TS3V902 can be put on STANDBY position
(only 0.5pA and high impedance outputs).
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SCHEMATIC DIAGRAM (1/2 TS3V302)
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ABSOLUTE MAXIMUM RATINGS

90203 EPS

Symbol Parameter Value Unit
Vee Supply Voltage - (note 1) 18 \
Vid Differential Input Voltage - (note 2) +18 \i
\A Input Voltage - (note 3) 0.3t018 - \"
In Current on Inputs +50 mA
lo Current on Outputs +130 mA
Toper Operating Free Air Temperature Range °c |
TS3V802I/Al/BI -40 to +125 S
Tstg Storage Temperature -65 to +150 °C g
Notes: 1. Allvoltage values, except differential voltage are with respect to network ground terminal.
2 Differential voltages are the non-inverting mput terminal with r%eecg to the inverting mput terminal
3. The magnitude of input and output voltages must never excead Vec* +0.3V.
OPERATING CONDITIONS
Symbol Parameter Vaiue Unit |
Vee Supply Voltage 2.7t016 v &
Viem Common Mode Input Voitage Range Vee -0.2 to Vet +0.2 \' g
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TS3Vv902

ELECTRI

CAL CHARACTERISTICS

Veet = 3V, Vee™ = 0V, R, CuL connected to Vec/2, Standby OFF, Tamb = 25°C
(unless otherwise specified)

Symbol Parameter n TS3V902VAVBI Unit
Min. Typ. Max.
Vio Input Offset Voltage (Vic = Vo = Voc/2) TS3Ve02 12 mv
TS3V902A 5
TS3v902B 1.5
Tmin < Tamb < Tmax. TS3Va02 12
TS3V902A 7
TS3V902B 3
DV, | Input Offset Voltage Drift 2 uv°c
lo Input Offset Current - (note 1) 1 100 pA
Trn < Tamb < Trnax 200
hb Input Bias Current - (note 1) 1 150 pA
min_< Tamb £ Tmax 300
lcc Supply Current (per amplifier, AvcL = 1, no load) 200 300 uA
Troun. <€ Tamb € Trmax. 400
CMR | Common Mode Rejection Ratio dB
Vie=0103V, Vo=1.5V 70
SVR | Supply Voltage Rejection Ratio (Vcc* = 2.7 t0 3.3V, Vo = Vo /2) 70 dB
Avg rg;; Signal Volta _lge Gain (RL = 10k, Vo = 1.2V to 1.8V) 3 10 VimV
min < Tamb < 3
Vou High Level Output Voltage (Vid = 1V} RL = 100kQ 2.95 \
R = 10kQ 2.9 2.96
R = 600Q 2.2 2.6
R = 100Q 2
Trom. € Tamb £ Tmax. RL = 10kQ 2.8
Ry = 600Q 2.1
VoL Low Level Output Voltage (Vig = -1V) RL = 100kQ 50 mV
Ry = 10kQ 50 100
R = 600Q 350 600
RL=100Q 900
Trun < Tamb < Tmax. RL = 10kQ 150
RL = 600Q 900
lo Output Short Gircuit Current (Vig = £1V) Source (Vo= Vcc, ) 30 mA
Sink (Vo = Vec') 30
GBP | Gain Bandwidth Product MHz
{AvcL = 100, R = 10kQ, C. = 100pF, f = 100kHz) 0.7
SR Slew Rate (AvcL = 1, RL = 10kQ, Ct = 100pF, V,=1.3V to 1.7V) 0.5 Vius
@m Phase Margin 30 Degrees
. . nV
en Equivalent Input Noise Voltage (Rs = 100Q, f = 1kHz) 40 e
Vo1/Vo2 | Channel Separation (f = 1kHz) 120 dB
Note 1 : Maximum values incdluding unavaidable inaccuracies of the industial test.
STANDBY MODE
Vet = 8V, Vee = 0V, Tamb = 25°C (unless otherwise specified)
TS3Va021/AI/BI N
Symbol P; et Unit
ym arameter Min. Typ. Max. '
VinsBY/ON Pin 1 Threshold Voltage for STANDBY ON 1.2 A"
V\nSBY/OFF Pin 1 Threshold Voltage for STANDBY OFF 1.5 \"2
lcc sy Total Consumption in Standby Position (STANDBY ON) 0.5 HA
377
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TS3V902

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

TS3Ve021/AIBI .
Parameter Unit
Symbol Min. Typ. Max.
Vio Input Offset Voltage (Vic = Vo= Vcc/2) TS3V902 12 mV
. TS3V902A 5
TS3ve02B 1.5
Trn € Tamb € Tmax TS3Vve02 12
TS3V902A 7
TS3ve028B 3
DVo | Input Offset Voltage Dritt 2 uVv~ C
lo Input Offset Current - (note 1) 1 100 pPA
Trn < Tamb € Trmax 200
ho Input Bias Current - (note 1) 1 150 PA
min < Tamb < Tmax 300
lcc Supply Current (per amplifier, AvcL = 1, no load) 230 350 pA
min < Tamb < Tmax 450
CMR | Common Mode Rejection Ratio dB
Vie=1.5103.5V, Vo =25V 85
SVR | Supply Voltage Rejection Ratio (Vcc™ = 3 to 5V, Vo = Vec /2) 80 dB
Avs | Large Signal Voltage Gain (RL = 10k, Vo = 1.5V to 3.5V) 7 30 V/mv
Trun < Tamb < Tmax 7
VoH High Level Output Voltage {Vig = 1V} RL = 100kQ 4.95 A\
R = 10kQ 4.85 4.9
RL = 600Q 4.2 4.55
RL= 100Q 37
Trmin < Tamb < Tmax. RL = 10kQ 4.8
RL = 600Q 4.1
VoL Low Level Output Voltage (Vg = -1V) R = 100kQ 50 mV
RL = 10k2 50 100
Ri = 600Q 450 680
RL= 100Q 1400
Trun, < Tamb < Tmax Ry = 10kQ 150
R = 600Q 900
lo Output Short Circuit Current (Vig = +1V) Source (Vo= Voo 50 mA
Sink (Vo = Vec© 50
GBP | Gain Bandwidth Product MHz
(AvcL = 100, R = 10kQ, CL = 100pF, f = 100kHz) 0.8
SR Slew Rate (AvcL = 1, RL = 10kQ, CL = 100pF, V, =1V 10 4V) 0.8 Vius
am Phase Margin 30 Degrees
Note 1 : Maximum values including unavaidable inaccuracies of the industial test.
STANDBY MODE
Vet = 5V, Voo = 0V, Tamb = 25°C (unless otherwise specified)
Symbol Parameter v TS3V902VAVBI Unit
Min. Typ. Max.
Vinsay:on Pin 1 Threshold Voltage for STANDBY ON 5.2 Vv
Vinseyore | Pin 1 Threshold Voltage for STANDBY OFF 5.5 \'4
lcc say Total Consumption in Standby Position (STANDBY ON) 0.5 HA
477
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TS3V902

TYPICAL CHARACTERISTICS

Figure 1a : Supply Current (each amplifier)

versus Supply Voltage

Figure 1b : Supply Current (each amplifier)
versus Supply Voltage (in STANDBY)
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TS3v902

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

Figure 5a : Open Loop Frequency Response

and Phase Shift
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Figure 5b : Open Loop Frequency Response Figure 6a : Gain Bandwidth Product versus
and Phase Shift Supply Voltage
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TS3V902

Figure 7b : Phase Margin versus Supply Voltage
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Figure 8 : Input Voltage Noise versus Frequency
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The two operators of the TS3V902 are both put on STANDBY.

In this configuration (standby ON) :

= The total consumption of the circuit is considerably reduced down to 0.5uA (Vcc = 3V).
This standby consumption versus Voc curve is given figure 1b.

= The both outputs are in high impedance state.
No output current can then be sourced or sinked by the device.

The standby pin 1 should never stay unconnected.

= The "standby OFF" state, is reached when the pin 1 voltage is higher than Vin sBY/OFF.

= The "standby ON" state is assured by a pin 1 voltage lower than Vin sBY/ON.

(see electrical characteristics)
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