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A-Suffix Versions Offer 5-mV V| D, N, OR PW PACKAGE

B-Suffix Versions Offer 2-mV Vg (TOP VIEW)
Wide Range of Supply Voltages 1out] 4 ) 14 s0uT
14Vto16V

. 1IN-[l2 13 4IN-
True Single-Supply Operation 1IN+{] 3 12[] 4N+
Common-Mode Input Voltage Includes the Vop[] 4 111 Vpp_/GND
Negative Rail 2IN+[]s 0[] 3N+
Low Noise...25 nVAW/Hz Typ at f=1kHz 2IN-[I s of] 2IN-
(High-Bias Version) 20UT[} 7 8]l souT

description

The TLC254, TLC254A, TLC254B, TLC25L4,
TLC254L4A, TLC254L4B, TLC25M4, TLC25M4A

symbol (ezch amplifier)

and TL25M4B are low-cost, low-power quad IN+ +
operational amplifiers designed to operate with N our
single or dual supplies. These devices utilize the IN- -

Texas Instruments silicon gate LINCMOS™

process, giving them stable input-offset voltages that are available in selected grades of 2, 5, or 10 mV
maximum, very high input impedances, and extremely low input offset and bias currents. Because the input
common-mode range extends to the negative rail and the power consumption is extremely low, this series is
ideally suited for battery-powered or energy-conserving applications. The serigs offers operation down to a
1.4-V supply, is stable at unity gain, and has excellent noise characieristics.

These devices have internal electrostatic-discharge (ESD) protection circuits that prevent catastrophic failures
at voltages up to 2000 V as tested under MIL-STD-883C, Method 3C15.1. However, care should be exercised
in handling these devices as exposure to ESD may result in degradation of the device parametric performance.

Because of the extremely high input impedance and low input bias and offset currents, applications for these
devices include many areas that have previously been limited to BIFET and NFET product types. Any circuit
using high-impedance elements and requiring small offset errors is a good candidate for cost-effective use of
these devices. Many features associated with bipolar technology are available with LInGMOS operational
amplifiers without the power penalties of traditional bipolar devices.

AVAILABLE OPTIONS
Viama PACKAGED DEVICES CHIP FORM
Ta A‘T°25,é SMALL OUTLINE | PLASTIC DIP TSS0P m
(D) (N) (PW)
10mv | TLC254CD TLC254CN TLC254CPW TLC254Y
s5mV | TLC254ACD TLC254ACN - —
2mV | TLC254BCD TLC254BCN — -
10mv | TLC25L4GD TLC25L4CN | TLC25L4CPW | TLC25L4Y
0°C t0 70°C smv | TLC25L4ACD TLC25L4ACN - -
2mv | TLC25L2BCD TLC25L4BCN - -
10mv | TLC25M4CD TLC25MACN | TLC25MACPW | TLC25M4Y
5mV | TLC25M4ACD TLC25M4AGN — —
2mv | TLC25M4BCD TLC25M4BCN - —

The D package is available taped and reeled. Add the suffix R to the device type (e.g., TLC254CDR). Chips

are tested at 25°C.

LinBICMOS is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is curent as of publication date. N Copyright © 1894, Texas Instruments Incorporated
Products conform to specifications per the torma of Texes Instruments '

standard warranty. p g does nat y include

testing of all parameters.
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description (continued)

General applications such as transducer interfacing, analog calculations, amplifier blocks, active filters, and
signal buffering are all easily designed with these devices. Remote and inaccessible equipment applications
are possible using their low-voltage and low-power capabilities. These devices are well suited to solve the
difficult problems associated with single-battery and solar-cell-powered applications. This series includes
devices that are characterized for the commercial temperature range and are available in 14-pin plastic dip and
the small-outline packages. The device is also available in chip form.

These devices are characterized for operation from 0°C to 70°C.

DEVICE FEATURES R
TLC25L4_C TLC25M4_C TLC254_C
PARAMETER {LOW BIAS) (MEDIUM BIAS) (HIGH BIAS)

Supply current (Typ) 40 pA 600 pA 4000 pA
Slew rate (Typ) 0.04 V/uA 0.6 V/uA 4.5 V/uA
Input offset voltage (Max)

TLC254C, TLC25L4C, TLC25M4C 10 mV 10 mv 10 mV

TLC254AC, TLC25L4AC, TLC25M4AC 5mV s5mv 5mv

TLC254BC, TLC25L4BC, TLC25M4BC 2mv 2mv 2mvV
Ofiset voltage drift (Typ) 0.1 pV/monthT 0.1 uV/montht 0.1 uV/montht
Offset voltage temperature coefficient (Typ) 0.7 pV/i°C 2 uv/eC 5uvreC
Input bias current (Typ) 1 pA 1pA 1pA
Input offset current (Typ) 1pA 1pA 1pA

1 The long-term drift value applies after the first month.

equivalent schematic (each amplifier)

S S

ESD-
IN+ —— Protective
Network
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IN- —— Protective
Network H——e—
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chip information

These chips, when properly assembled, display characteristics similar to the TLC25_4C. Thermal compression
or ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

(3)
1INy —1+ ")
10UT

o
Ll

} 1IN- & -
) + ﬂ 2IN+
20UT
——-(6) 2IN-
(10)
3INy —+ ®)
©) 30UT
SIN- — -
(14) * ﬂ 4IN+
40UT
i (LR
(11}

Vpp-/GND

CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM

— 108 —b

|I|I|l||l||||I||||l||l|l|Illl||llllllllllllIIIII]I|I|I'IIIIIII'('IIIIIII'I,||||III||'I,I|I|I|I| TJmax=150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

Il|||||||||||||1||||||l||1||||||||||||||I||||||||||||||||||||||||
&
<4 i

I

4
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Vpp (S88 NOe 1) ... eeueniei e 18V
Differential input voltage (See NOtE 2) .. (...ivier it e +18V
input voltage range (any iNPut) ......cceniiiin i -03Vto18V
Duration of shart-circuit at (or below) 25°C free-air temperature (see Note 3) .................. unlimited
Continuous total dissipation ........cooiviiiiiaiiiii e See Dissipation Rating Table
Operating free-air temperature range ...........coiueununnnnnnansaeetaiaiaiaares 0°C to 70°C
Storage teMPErature TANQE .. ..vueveersermenetsteruarieeteraasesirentranaiaaans —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 SECONAS o iirtiiiie it 260°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. Allvoltage values, except differential voltages, are with respect to VDD -~/GND.
2. Differential voltages are at IN+, with respect to IN—.

3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure the maximum dissipation

rating is not exceeded.

DISSIPATION RATING TABLE
PACKAGE TA<25°C DERATING FACTOR TaA=70°C
POWER RATING ABOVE Ta = 25°C POWER RATING
D 725 mwW 5.8 mW/°C 464 mW
N 1050 mW 9.2 mW/°C 736 mwW
PW 700 mW 5.6 mW/°C 448 mW
recommended operating conditions
MIN MAX | UNIT
Supply voltage, VDD 1.4 16 \
Vpp=14V 0 0.2
Common-mode input voltage, V| Vpp=-5Y ~02 4 v
Vpp=10V ~0.2 9
Vpp=16V -0.2 14
Operating free-air temperature, T 0 70 °C
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LinCMOS™ QUAD OPERATIONAL AMPLIFIERS
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electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

TLC254, TLC254AC,
PARAMETER TEST CONDITIONS Tat TLC254BC UNIT
MIN TYP MAX
Vo=14V, Vic =0, 25°C 1.1 10
TLO254C Rg =600, Rll?= 10kQ  { Full range 12
Vio Inputofisetvoltage TLC254AC ‘F’(g - ;64:;/,' ;‘f_j%' < F:fr:nge 09 —{ ™
Vo=14V, Vic=0, 25°C 0.34 2
TLC2548C RCS) =509, R'Ifi’ 10k [ Fullrange 3
io a;i:ag;s t;rcgﬁ;a::re coefficient of 2;"0(3 Cto 18 LV
o Input offset current (see Note 4) Vg=25V, Vig=25V 25°C ot pA
70°C 7 300
i Input bias current (see Note 4) Vo=25V, Vig= 25V 250 06 pA
70°C 40 600
-02 -03
25°C to to
- i 4 4.2
vicR gzr:ngre rg)ode input voltage range — v
Full range fo
3.5
0°C 3 3.8
VOoH High-level output voltage Vip=100my, RL=10kQ 25°C 3.2 3.8 v
70°C 3 3.8
0°C 0 60
VoL Low-level output voltage Vip=-100mV, loL=0 25°C 0 501 mvV
70°C 0 50
o 0°C 4 27
AVD ::gﬁﬁzgﬁ differential voltage Vo=025Vto2V, R =10kQ | 25°C 5 23 Vimy
70°C 4 20
0°C 60 84
CMRR  Common-mode rejection ratio Vic = VicRmin 25°C 65 80 dB
70°C 60 85
o 0°C 60 94
kSVR a‘\'/’gg;x%':gg’e rejection ratio VDD =5V10 10V, Vo=14V 25°C 8% 9% B8
70°C 60 96
0°C 3.1 7.2
Ipp Supply current (four amplifiers) \r{l(o);:f V. Vic=25V, 25°C 27 641 mA
70°C 2.3 5.2

t Full range is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematically.

5. This range also applies to each input individually.
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electrical characteristics at specified free-air temperature, Vpr) = 10 V (uniess otherwise noted)

TLC254C, TLC254AC,
PARAMETER TEST CONDITIONS Tat TLC254BC UNIT
MIN  TYP MAX
Vo=1.4V, Vic =0, 25°C 1.1 10
TLOBC |0 s, R~ 10k [Falrargs 2
Vio  Inputofiset voltage TLC254AC ‘ég : ;'0“ “2’ ' ‘é:?: 1% < Fu’fr;ge 09 62 mv
Vo=14V, Vi =0, 25°C 0.39 2
TLO24BC |l 7o RL=10ka [ Fuvarge 3
VIO :\\;i:ag;s'zmvg:;agt:re coefficient of 230(3 c;o 2 WG
o Input offset current (see Note 4) Vo=5YV, Vic=5V 25°C 0.1 pA
70°C 7 300
] 25°C 0.7
B {nput bias current (see Note 4) Vo=5V, Vic=5V 700 % 500 pA
-02 -03
25°C to to
VicR (C;cg:r:\]ﬁe—rg)ode input voltage range _o_: 9.2 v
Fullrange to
8.5
0°C 7.8 85
VOH High-level output voltage Vip =100 mV, RL=10kQ 25°C 8 8.5 v
70°C 7.8 84
0°C 0 50
VoL Low-level output voitage Vip =-100 mV, loL=0 25°G 0 50| mv
70°C 0 50
0°C 75 42
Ayp  ge-signaldifferential voltage Vo=1Vto6YV, R =10k 25°C 10 36 Vimy
amplification
70°C 75 32
0°C 60 88
CMRR  Common-mode rejection ratio V|G = VicRmin 25°C 65 85 dB
70°C 60 88
) ) 0°C 60 94
KSVR Z”\f’p'y;x‘\’/"a?e rejection ratio VDD=5V1010V, Vo=14V 25°C 65 o5 dB
oo 70°C 60 96
0°C 45 8.8
DD Supply current (four amplifiers) \hllngast’ Vic=5V. 25°C as 8| mA
70°C 3.2 6.8
t Full range is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA werg determined mathematically.
5. This range also applies to each input individually.
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operating characteristics, Vpp =5V

TLC254C, TLC254AC,

PARAMETER TEST CONDITIONS Ta TLC254BC UNIT
MIN TYP MAX
Viep) =1V = :
25°C <X
SR Slewrate atunity gain e CL=20pF, |VieR) = 1Y 7802 3_? Vius
Vipp) =25V | 25°C 29
70°C 25
Vnp Equivalent input noise voltage f=1kHz, Rg=20Q, SeeFigure2 25°C 25 nVWHz
0°C 340
BoM  Maximum output-swing bandwidth ‘s’eo:F}ggg R [P 320 KHz
70°C 260
0°C 2
B4 Unity-gain bandwidth Vi=10my, CL=20pF, SeeFigure1 25°C 1.7 MHz
70°C 1.3
0°C a7°
om Phase margin ;L; :=?gumr\ela f=B1, CL=20pF, 25°C 46°
70°C 43°
operating characteristics, Vpp =10 V
TLC254C, TLC254AC,
PARAMETER TEST CONDITIONS TA TLC254BC UNIT
MIN TYP MAX
0°C 5.9
Vippy=1V 25°C 5.3
SR Slew rate at unity gain 2;—:43&:?1 CL=20pF, 72:2 Z? Vius
Vipp) =55V | 25°C 46
70°C 38
Vn Equivalent input noise voltage f=1kHz, Rg=20Q, See Figure2 25°C 25 nVAHz
0°C 220
Bom  Maximum output-swing bandwidth | VO =VOH:  CL=20pF  RL=10k2  p5eg 200 kHz
See Figure 1
70°C 140
0°C 25
B4 Unity-gain bandwidth Vi=10my, CL=20pF, SeeFigure1 25°C 2.2 MHz
70°C 1.8
Vi=10mV, f=B CL =20 pF, oo X
om Phase margin SL; Figumre’3 =5t L=<0ph 256°C 49°
70°C 46°
‘W TEXAS
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electrical characteristics at specified free-air temperature, Vppy = 5 V (unless otherwise noted)

TLC25L4C
TLGC25L4AC
PARAMETER TEST CONDITIONS Tat TLC25L4BC UNIT
MIN TYP MAX
Vo=14V, Vic=0, 25°C 1.4 10
TLC25L4C
Rg =504, RL=1MQ Full range 12
Vo=14V, Vic=0, 25°C 0.8
\ Input offset voltage TLC25L4AC mv
10 P g Rg=50Q, RL=1MQ Full range 65
Vo=14V, Vig =0, 25°C 0.24
TLC251.4BC
Rg =500, RL=1MQ Full range
- Average temperature coefficient of 25°C to o
VIO input offset voltage 70°C 11 WG
I Input offset t Note 4, Vo =25V, Vig=25V 2570 o1 A
n et current (see Note =25V, =2.
10 put offset cu ( ) e} IC 70°C 7 300 P
| input bi ent (see Note 4) Vg=25V, Vic=25V 250 08 A
n ias curr =25V, =2,
B P ° Ic 70°C a0 60| '
-02 -03
25°C to to v
v Common-mode input voltage range 4 42
IGR (see Note 5) ~0.2
Full range to \
35
0°C 3 4.1
VOH High-level output voltage Vip =100 mv, Ry =1MQ 25°C 3.2 4.1 V'
70°C 3 4.2
0°C 0 50
VoL Low-level output voltage Vip =-100 mV, loL=0 25°C 0 50 mv
70°C 0 50
0°C 50 680
Large-signal differential voltage _ _ "
AD  ampiffication Vo= 0.2§ Vio2V, RL=1MQ 25°C 50 520 VimV
70°C 50 380
0°C 60 95
CMRR  Common-mode rejection ratio V|G = VicRmin 25°C 65 94 dB
70°C 60 95
0°C 60 97
Supply-voltage rejection ratio
k Vpp=5Vio10V, Vpo=14V 25°C 70 98 dB
SVR (avpp/avio) po ©
70°C 60 97
0°C 48 84
150} Supply current (four ampiifiers) XJSG:&S v, Vic=25V, 25°C 40 68| pA
70°C 31 56
1 Full range is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematically.
5. This range also applies to each input individually.
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electrical characteristics at specified free-air temperature, Vpp = 10 V (unless otherwise noted)

TLC25L4C
TLC25L4AC
PARAMETER TEST CONDITIONS Tat TLC25L4BC UNIT
MIN TYP MAX
Vo=14V, Vi =0, 25°C 1.1 10
TLG25L4C Rg =500, RIIE:= 1MQ Full range 12
Vio  inputofset volage TLC25L4AC \ég o ‘F’{:?: . Fuzu‘r’r;ge 09 6.2 mv
Vo =14V, Vic =0, 25°C 0.26
TLO25L4BC Rg= 50Q, RI!?= 1MQ Full range
H O
IO a;irtag;s:xg;;tre coefficient of 2?0(3 Cto 1 VPG
o Input offset current (see Note 4) Vo=5V, Vic=5V 25°C o1 pA
70°C 7 300
) 25°C 0.7
B Input bias current (see Note 4) Vo=56V, Vig=5V 70°C %0 500 pA
-02 -03
25°C to to v
Vigr  Common-mode input voltage range (see 8 92
Note 5) ~0.2
Full range to Vv
8.5
0°C 7.8 8.9
VOH High-level output voltage Vip =100 mV, RL = 1 MQ 25°C 8 8.9 Vv
70°C 7.8 8.9
0°C 0 50
VoL Low-level output voltage VIp=-100mV, loL=0 25°C 0 50 mv
70°C 0 50
o 0°C 50 1025
AVD 'a':gmgﬂ differential voltage Vo=1V106V,  R_=1MQ 25°C 50 870 V/my
70°C 50 660
0°C 60 97
CMRR  Common-mode rejection ratio Vic = VicRmin 25°C 65 97 dB
70°C 60 97
o . 0°C 60 97
KSVR Z‘?Sg}x‘\i'.‘é?e rejection ratio VpD=5Vto10V, Vo=14V 25°C 70 97 a8
70°C 60 98
0°C 72 132
Db Supply current (four amplifiers) \1\/18 ;:dv, Vic=5V, 25°C 57 92| uA
70°C 44 80

1 Full rangs is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematically.
5. This range also applies to each input individually.
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operating characteristics, Vpp=5V

TLC25L4C
TLC25L4AC
PARAMETER TEST CONDITIONS Ta TLC25L4BC UNIT
MIN  TYP MAX
0°C 0.04
VPR =1V | 25°C 0.03
SR Slew rate at unity gain g'e—:;ig'\:g’ ] CL=20pF, 72:2 ggz Vips
Vi(pp)=2.5V | 25°C 0.03
70°C 0.02
Vn Equivalent input noise voltage f=1KkHz, Rg=20Q, SeeFigure2 | 25°C 70 nVAHz
0°C 6
BoM  Maximum output-swing bandwidth ;S:F?ggre' ) CL=20pF  Rp=1MQ 25°C 5 kHz
70°C 45
0°C 100
B4 Unity-gain bandwidth Vi=10my, CL=20pF, SeeFiguret | 25°C 85 kHz
70°C 65
0°C 36°
bm Phase margin \SIL: llf)gumr\: 3 f=B, CL=20pF, 25°C 34°
70°C 30°
operating characteristics, Vpp =10 V
TLC25L4C
TLC25L4AC
PARAMETER TEST CONDITIONS TA TLC25L4BC UNIT
MIN TYP MAX
0°C 0.05
Vippy=1V | 26°C 0.05
SR Slew rate at unity gain glé:F‘ing 1 CL=20pF, 73:2 gg; Vips
Vi(PP)=6.5V | 25°C 0.04
70°C 0.04
Vn Equivalent input noise voltage f=1kHz, Rg=20Q, SeeFigure2 | 25°C 70 nVAHz
0°C 1.3
BoM  Maximum output-swing bandwidth XS:F::;E:’: ] CL=20pF, RL=1MQ, 25°C 1 kHz
70°C 0.9
0°C 125
B4 Unity-gain bandwidth Vi=10my, Cy =20pF, SeeFigurei | 25°C 110 kHz
70°C 90
0°C 40°
om Phase margin \Slle: ;%U:Z’S =By, CL=20pF, 25°C 3g°
70°C 34°
‘!{P TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-459

B 4961724 0093143 974 A




TLC254, TLC254A, TLC254B, TLC254Y, TLC25L4, TLC25L4A, TLC25L4B
TLC25L4Y, TLC25M4, TLG25M4A, TLC25M4B, TLC25M4Y
LinCMOS™ QUAD OPERATIONAL AMPLIFIERS

SLOS003F — JUNE 1983 - REVISED AUGUST 1994

electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

TLC25M4C
TLC25M4AC
PARAMETER TEST CONDITIONS TAT TLC25M4BC UNIT
MIN  TYP MAX
Vo=14V, Vic =0, 25°C 1.1 10
TLC25M4C Rcs> =50Q, RI|_C= 100kQ | Fullrange 12
0
Vio  Inputoffsetvoltage | TLC25M4AC \ég - ;645\):' \F’('f: 1%'0 @ ijr:nge 09 6'2 mv
Vo=14V, Vi =0, 25°C 0.25 2
TLOZSMABC Rg =500, RILC= 100kQ | Full range 3
IO ::]\;i:aog;szrcg;?:re coefficient of 25;0? c;o 17 VPG
o Input offset current (see Note 4) Vo=25V, Vic=25V 20 o1 pA
70°C 7 300
B Input bias current (see Note 4) Vo=25V, Vic=25V 26°C 98 pA
70°C 40 600
-02 =03
25°C 0 to v
VIGR Common-mode input voltage range 4 42
(see Note 5) -0.2
Fuli range to v
3.5
0°C 3 3.9
VOH High-level output voltage Vip = 100 mV, RL = 100 kQ 27C 3.2 39 v
70°C 3 4
0°C 0 50
VoL Low-level output voltage Vip=-100 mV, loL=0 25°C 0 501 mv
70°C 0 50
o 0°C 15 200
AVD ﬁg:ﬁzgff; differential voltage Vo=025Vt02V, R =100k | 25°C 25 170 Vimy
70°C 15 140
0°C 60 N
CMRR  Common-mode rejection ratio Vic = Vicrmin 25°C 65 91 daB
70°C 60 92
o 0°C 60 92
kSVR (S;’\fgg;x‘\’}gge rejection ratio Vpp=5V1010V, Vo=14V 25°C 70 93 B
70°C 60 94
0°C 500 1280
DD Supply current (four amplifiers) \I\EI;:c'ts v, Vig=25V, 25°C 420 1120 pA
70°C 340 880

T Full range is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematically.
5. This range also applies to each input individually.
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electrical characteristics at specified free-air temperature, Vpp = 10 V {unless otherwise noted)

TLC25M4C
TLC25M4AC
PARAMETER TEST CONDITIONS L\ . TLC25M4BC UNIT
MIN TYP MAX
Vo=1.4V, Vic=0, 25°C 1.1 10
TLC25M4C R(s) =50Q, RI|_C= 100k | Fulirange 12
Vio Input offset voltage TLC25M4AC \Fltcs) : ;64;' \Flllf: 1%'0 K Fu2lI5raCnge 09 6.: mv
Vo=14V, Vic =0, 25°C 0.26 2
[ TLC25M4BC Rg =50Q, I:‘lLC= 100kG | Full range 3
| . . o
‘ avio ilr\]\;irtag:stee‘rcgﬁgagt:re coefficient of 2§0? (;o 2.1 uvIeG
lio Input offset current (see Note 4) Vpo=5V, Vig=5V 25°0 ol pA
} 70°C 7 300
B Input bias current (see Note 4) Vo=5V, Vic=5V 25°C 07 pA
70°C 50 600
-02 -03
25°C to to \'
VIR Common-mode input voltage range 9 92
(see Note 5) -0.2
Full range o v
8.5
0°C 7.8 8.7
VoH High-level output voltage Vip = 100 mV, RL =100 kG 25°C 8 87 A
70°C 7.8 8.7
0°C 0 50
VoL Low-level output voltage V|D ==100 mV, loL=0 25°C 0 50 mv
70°C 0 50
0°C 15 320
Ayp  -rgesignal differential voltage Vo=1Vto6V, RL=100k: | 25°C 25 275 Vimy
amplification
70°C 15 230
0°C 60 94
CMRR  Common-mode rejection ratio V¢ = Vigrmin 25°C 65 94 dB
70°C 60 94
L . 0°C 60 92
KSVR (S;‘\fgg/'x‘\’l'l‘gge rejection ratio VD=5Vt 10V, Vg=14V 25°C 70 93 dB
70°C 60 94
0°C 690 1600
IbD Supply current (four amplifiers) \r\IISIZ:dV’ Vic=5V, 25°C 570 1200 A
70°C 440 1120
1 Full range is 0°C to 70°C.
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematically.
5. This range also applies to each input individually.
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operating characteristics, Vpp =5V

TLC25M4C
TLC25M4AC
PARAMETER TEST CONDITIONS Ta TLC25M4BC UNIT
MIN TYP MAX
0°C 0.46 Vius
Vier) =1V [Tsc 0.43 Vigs
SR Slew rate at unity gain g'éZF}SSr:? O =20pF, 72:8 giz
Vius
Vippy=25V | 25°C 0.40
70°C 0.34
Vn Equivalent input noise voitage f=1kHz, Rs=20Q, See Figure2 25°C 32 nVHz
0°G 60
BoM  Maximum output-swing bandwidth gg:F}ga:"e' e P 55 KHz
70°C 50
0°C 610
B4 Unity-gain bandwidth Vi=10mV, C|=20pF, SeeFigure1 25°C 525 kHz
70°C 400
0°C 41°
ém Phase margin \S/Ie : Ilg_;umrz 3 f=B4, CL=20pF, 25°C a0°
70°C 39°
operating characteristics, Vpp =10 V
TLC25M4C
TLC25M4AC
PARAMETER TEST CONDITIONS TA TLC25M4BC UNIT
MIN  TYP MAX
0°C 0.67
Vippy =1V 25°C 0.62
i RL =100 k2 = 3 70°C 0.51
SR Slew rate at unity gain sée Figgre T CL =20pF, 5o YT Vips
Vipp) =85V | 25°C 0.56
70°C 0.46
Vn Equivalent input noise voltage f=1kHz, Rg=20Q,  SeeFigure2 25°C 32 nVAHz
Ve oV c 0°C 40
Bom Maximum output-swing bandwidth Seoe_Figta:-: 1 L=20pF,  RL=100ka, 25°C 35 kHz
70°C 30
0°C 710
=] Unity-gain bandwidth Vi=10mV, CL=20pF, SeeFigure1 25°C 635 kHz
70°C 510
0°C 44°
om Phase margin g; ::?g::\e/ 3 =By, CL = 20pF, 25°C 43°
70°C 42°
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electrical characteristics, Vpp = 5 V, Ta = 25°C (unless otherwise noted)

TEST TLC254Y TLC25L4Y TLC25M4Y
PARAMETER CONDITIONS [ WMIN TYP MAX| MIN TYP MAX| MN TYP MAX| "
Vpo=14YV,
Vic=0V,
Vio Input offset voltage Rg =500, 1.1 10 1.1 10 1.1 10 mv
See Note 6
Average temperature
ay|jo  coefficient of input 1.8 1.1 1.7 uv/°C
offset voitage
Input offset current (see Vo =Vpp/2,
o Note 4) Vi = VD2 041 0.1 0.1 pA
Input bias current Vo =Vpp/2,
B (see Note 4) Vic=VpD/2 08 08 06 PA
Common-mode input -02 -03 -02 =03 -02 -03
VIcrR voltage range to to to to to to \'
(see Note 5) 4 4.2 4 4.2 4 42
High-level output Vip =100 mV,
VOoH voltage Ry = 100 kQ 32 3.8 3.2 4.1 3.2 3.9 \
VoL  Low-level output voltage :’C')'E - 5100 mv, 0 50 0 50 0 50| mv
Large-signal
) h Vo =025V,
AyD dlffer.eptla.l voltage See Note 6 5 23 50 520 25 170 VimV
amplification
CMRR g‘:i':m"'mde reiection | y,& = Vicrmin 65 80 65 94 65 91 dB
Supply-voltage rejection Vpp=5Vto 10V,
ksvR ratio (AVpPD/AVI0) Vo=14V 85 9 70 7 70 93 dB
Vo =Vpp/2,
ipp Supply current Vic =VpD/2, 27 6.4 0.04 0.068 042 112 mA
No load
NOTES: 4. The typical values of input bias current and input offset current below 5 pA were determined mathematicaliy.
5. This range also applies to each input individually.
6. For low-bias mode, Ry = 1 MQ, for medium-bias mode, Ry_= 100 k<, and for high-bias mode, R_= 10 k<.
operating characteristics, Vpp =5V, Ty = 25°C
TLC254Y TI.C25L4Y TLC25M4Y
PARAMETER TEST CONDITIONS MNP MAXT MIN TYP WMAX T MIN_ TYP  MAX UNIT
Slew rate at CL=20pF, |ViPP)=1V 3.6 0.03 0.43 Vis
unity gain SeeNote6 |V|pp)=25V 2.9 0.03 0.40
Equivalent
Vp  input noise f=1kHz, Rg=20Q 25 70 32 nViHz
voitage
Maximum
Bom “outputswing | YO = YOH: - CL=20PF 320 5 55 KHz
bandwidth L=
Unity-gain B _
B4 bandwidth Vi=10mV, C_=20pF 1.7 0.085 0.525 MHz
) =By, Vi=10mvV, o . o
om Phase margin O = 20 pF 46 34 40
NOTE 6: For low-bias mode, Ry = 1 MQ, for medium-bias mode, Ry_= 100 k, and for high-bias mode, R|_= 10 kQ.
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PARAMETER MEASUREMENT INFORMATION

single-supply versus split-supply test circuits
Because the TLC25_4, TLC25_4A, and TLC25_4B are optimized for single-supply operation, circuit
configurations used for the various tests often present some inconvenience since the input signal, in many
cases, must be offset from ground. This inconvenience can be avoided by testing the device with split supplies
and the output load tied to the negative rail. A comparison of single-supply versus split-supply test circuits is
shown below. The use of either circuit gives the same result.

Vpb VDD +
- v, - v
Vi— ]+ o v—1+ (o)
CL RL CL RL
1 1 T
= = Vpp-—
(a) SINGLE-SUPPLY (b) SPLIT-SUPPLY

Figure 1. Unity-Gain Amplifier

2kQ 2KQ
AV MA
Vpp VoD +

20Q

12Vpp —{ . — Vo : — Vo

200
20Q i 200
= = = Vop-
(a) SINGLE-SUPPLY (b) SPLIT-SUPPLY
Figure 2. Noise-Test Circuit
10 kQ 10 kQ
AAA M
Vop VbD+
1000 100Q
V| —AW h V| —AM— 2

Vo Vo

12Vpp — 1% .

I CL CL
= = = Vpp-
(a) SINGLE-SUPPLY (b) SPLIT-SUPPLY
Figure 3. Gain-of-100 Inverting Amplifier
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

LOW-BIAS LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION AND PHASE SHIFT
Vs
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Figure 6
MEDIUM-BIAS LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
AND PHASE SHIFT
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Figure 7
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TYPICAL CHARACTERISTICS

HIGH-BIAS LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION

AND PHASE SHIFT
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Figure 8
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APPLICATION INFORMATION

latch-up avoidance

Junction-isolated CMOS circuits have an inherent parasitic PNPN structure that can function as an SCR. Under
certain conditions, this SCR may be triggered into a low-impedance state, resulting in excessive supply current.
To avoid such conditions, no voltage greater than 0.3 V beyond the supply rails should be applied to any pin.
In general, the operational amplifiers supplies should be established simultaneously with, or before, application
of any input signals.

output stage considerations

The amplifier’s output stage consists of a source-follower-connected pullup transistor and an open-drain
pulldown transistor. The high-fevel output voltage (Vop) is virtually independent of the Ipp selection and
increases with higher values of Vpp and reduced output loading. The low-level output voltage (Vo) decreases
with reduced output current and higher input common-mode voltage. With no load, Vo is essentially equal to
the potential of Vpp—/GND.

supply configurations

Even though the TLC25_4C series is are characterized for single-supply operation, they can be used effectively
in a split-supply configuration if the input common-mode voltage (VicR), output swing (Vo and Vop), and supply
voltage limits are not exceeded.

circuit layout precautions

Whenever extremely high circuit impedances are used, care must be exercised in layout, construction, board
cleanliness, and supply filtering to avoid hum and noise pickup as well as excessive dc leakages.
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