TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS0566A - MAY 1980 — REVISED AUGUST 1994

® TLC2202B is 100% Tested for Noise
30 nV/VHz Max at f = 10 Hz
12 nV/VHz Max at f = 1 kHz
® Low Input Offset Voltage . . . 500 uV Max
® Excellent Offset Voltage Stability
With Temperature . . . 0.5 uV/°C Typ

¢ Rall-to-Rail Output Swing
® Low Input Bias Current
1pA Typ at Ty = 25°C
® Common-Mode Input Voitage Range
Includes the Negative Rail

description

The TLC2202, TLC2202A, TLC2202B, and
TLC2202Y are precision, low-noise operational
amplifiers using Texas Instruments Advanced
LinCMOS™ process. These devices combine the
noise performance of the lowest-noise JFET
amplifiers with the dc precision available
previously only in bipolar amplifiers. The
Advanced LInCMOS™ process uses silicon-gate
technology to obtain input offset voltage stability
with temperature and time that far exceeds that
obtainable using metal-gate technology. In
addition, this technology makes possible input
impedance levels that meet or exceed levels
offered by top-gate JFET and expensive
dielectric-isolated devices.
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The combination of excellent dc and noise 10
performance with a common-mode input voltage
range that includes the negative rail makes these
devices an ideal choice for high-impedance, 1
low-level signal-conditioning applications in either

single-supply or split-supply configurations.
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The device inputs and outputs are designed to withstand —100-mA surge currents without sustaining latch-up.
In addition, internal ESD-protection circuits prevent functional failures at voltages up to 2000 V as tested under
MIL-STD-883C. Method 3015.2; however, care should be exercised in handling these devices as exposure to
ESD may result in degradation of the parametric performance.

AVAILABLE OPTIONS

This Materi al

PACKAGED DEVICES e
Ta Viomax f‘;n;ga'_”‘z f:n1m:._"‘z SMALL CHIP CERAMIC PLASTIC FORM
AT25°C | 2oced | ‘Arosee | OUTLINE CARRIER DIP DIP o
(D) (FK) (JG) (P)
500 uV | 30 "VAHz | 12 nVAWHz | TLC2202B0D = — TLC2202BCP
0°Cto70°C | 500 pV | 35 nVWHz | 15 nVAHz | TLC2202ACD - — TLC2202ACP | TLG2202Y
1 mv - — TLC2202CD — — TLC2202CP
500 UV | 30 nVAHz | 12 nVAWHz | TLC2202BID — — TLC2202BIP
~40°C 10 85°C | 500wV | 35 nV/VAz | 15 nVWAZ | TLC2202AID — — TLC2202A1P -
1mv — — TLC22021D — — TLC2202IP
500 uV | 30 n'VAVHz | 12 nVAWHZ | TLG2202BMD | TLC2202BMFK | TLC2202BMIG | TLC2202BMP
-55°C10 125°C | 500 uV | 35 nVAHZ | 16 nVAHz | TLG2202AMD | TLC2202aMFK | TLC2202aMIG | TLC2202AMP -
1mv — — TLC2202MD | TLC2202MFK | TLC2202MJG | TLG2202MP

The D packages are availabie taped and reeled. Add R suffix to device type (e.g. TLC2202BCDR). Chips are tested at 25°C.

Advanced LinCMOS is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is cumrent as of ?uhllnuon date. N Copyright © 1994, Texas Instruments Incorporated

m& :gmm 10 spacifications per the mnr: o‘t" oxas |nml::c,nnn ¢ on sldoduclz:omplur& 0 mL-sr&m, (':’l‘ass mu parameters are
iranty. 9 1e8t0d unless otherwise noted. On all other ucts, production

1esting of all paramaters. TEXAS processing does not necessarily Inciude testing of ali parameters.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LInCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A— MAY 1990 ~ REVISED AUGUST 1994

description (continued)

The C-suffix devices are characterized for operation from 0°C to 70°C. The |-suffix devices are characterized
for operation from ~40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994

TLC2202Y chip formation

This chip, when properly assembled, displays characteristics similar to the TLC2202C. 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
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CHIP THICKNESS: 15 TYPICAL

i o BONDING PADS: 4 x 4 MINIMUM
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| 1 L] Tymax = 150°C
! ! ) TOLERANCES ARE +10%.
, ; . : ALL DIMENSIONS ARE IN MILS.
L L L L PIN (4) IS INTERNALLY CONNECTED
il TO BACKSIDE OF CHIP.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994
S

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

Supply voltage, Vpp+ (SE8 NOte 1) .« .o it e 8V
SUPPlY VOHAGE, VDD o <« v e v vnneeenneeetaa et ttnt et e earea sttt -8V
Differential input voltage, Vip (see Note 2) ... oo vt 16V
Input voltage, V| (Any iNPULY ... eenii e e 8V
Input current, 1) (BACRINPUL) .. ..ottt +5mA
Output current, Ig (€aCh OULPUL) ...\ oeies it +50 mA
Duration of short-circuit current at (or below) 25°C (seeNote 3) ...........coiieianiiainn unlimited
Continuous total dissipation ............ccoiiiiiiiiiiiii RN See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix .....coooiiiiiiiiiiiiiiiiaannnne. 0°C to 70°C

ISUFIX ©ovvieerenereancanntnrinnenannaannnnn —~40°C to 85°C

MSUFIX ovneerveeneeeieiianniinnraannnnnns —55°C to 125°C
Storage temperature range ........ ey —65°C to 150°C
Case temperature for 60 seconds: FKPackage ...........ccoiaiiiiniaiieiniiiniiaiinnan, .. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package ......cocoiiinnn 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................... 300°C

T Stresses beyond those listed under “absolute maximumratings” 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 the midpoint between Vpp 4 and Vpp--

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 that the maximum
dissipation rating in not exceeded.

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR TA =70°C TA =85°C Ta =125°C
POWER RATING ABOVETA=25°C POWERRATING POWER RATING POWER RATING
D 950 mw 7.6 mMW/°C 608 mw 494 mW 190 mW
FK 1375 mW 11.0 mW/°C 880 mwW 715 mW 275 mW
JG 1050 mw 8.4 mW/C 672 mwW 546 mW 210 mwW
P 1000 mW 8.0 mW/°C 640 mW 520 mW 200 mW

recommended operating conditions

C SUFFIX I SUFFIX M SUFFIX
MIN MAX MIN MAX MIN MAX UNIT

Supply voltage, Vpp+ +2.3 +8 +2.3 18 +2.3 +8 \Y
Common-mode input voltage, V|G Vpp- VpD+-23 | VDD- VDD+-2.3 | VDD- VDD+—23 "
Operating free-air temperature, TA 0 70 -40 85 -55 125 °C

*
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A - MAY 1980 ~ REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS Tat TLC2202C UNIT
MIN TYP MAX
Vio input offset voltage 27 100 1000 uv
Full range 1150
— - Vic=0, Rg=50Q
ay|o Temperature coefficient of input offset voltage Full range 0.5 pv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.001 0.005 | uv/mo
o Input offset current 25°C 05
Vig=0, Rg =500 Full range 100 oA
25°C 1
s Input bias current
Full range 100
-5
VIcR Common-mode input voltage range Rg=50Q Full range to v
2.7
) N . 25°C 47 48
VoM+ Maximum positive peak output voltage swing Fullrangs 'y v
_ ) —|RL-10ke 25°C 47 -28
VOM- Maximum negative peak output voltage swing Fullrange "y v
Vo =14V, 25°C 300 560
) ] " _— R = 600 kQ Full range 200
AvD Large-signal differential voltage amplification VimV
Vo=%4V, 25°C 50 100
RL = 10 kQ Full range 25
i ) Vo =0, V|G = VjcRmin, 25°C 80 115
CMRR Common-mode rejection ratio Rg 509 IC ICR Full range P dB
ksyR  Supply-voltage rejection ratio (AVpp+/AV|0) | VpD+=%2.3V1to+8V 2c 80 10 dB
Full range 80
Iop Supply current Vo =0, No load 26°C 18 27 mA
Full range 27
operating characteristics at specified free-air temperature, Vpp+ = +5 V
PARAMETER fEST CONDITIONS TaT TL.C22020 UNIT
MIN TYP MAX
; . Vo=123V, Rp = 10k, 25°C 1.8 2.7
SR Slew rate at unity gain CE= 100 pF Fullrange T3 Vius
Vn Equivalent input noise voltage : : : Ok:i zzzg ! : nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage : : g: :: ‘1IOHI'Z-IZ Z::g gj uv
In Equivalent input noise current 25°C 0.6 tANHz
Gain-bandwidth product E_ 1012'31;’,,: AL=10ka, 26°C 19 MHz
om Phase margin at unity gain RL =10 kQ, C =100 pF 25°C 48°

1 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994
S

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

CONDITION _ TLC2202AC TLC2202BC UNIT
PARAMETER TEST CONDITIONS A Wi TYP WAX| MIN _TYP MAX
v Inout offset volt 25°C 80 500 80 500 v
10 Inputofisetvoliage Full range 550 go| "
Temperature coefficient Vie = Re =50 Q o
VIO of input offset voltage ic=0 s =5 Full range 0.5 0.5 pv/reC
Input offset voltage
long-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005{ uV/mo
| Input offset current 25°C 05 05 pA
10 Inputofisetourre Fullrange 100 100
Vic=0, Rg=500Q
X 25°C 1 1
B Input bias current Fulrangs 160 o] PA
. -5 -5
Common-mode input _ v
VICR voltage range Rg=500Q Full range 213 21;
v, Maximum positive peak 25°C 4.7 4.8 4.7 4.8 v
OM+ output voltage swing B = 10kQ Full range 4.7 4.7
v Maximum negative peak L= 25°C -47 -49 -47 -49 v
OM-— output voltage swing Fullrange | —-4.7 -4.7
Vo=%4V, 25°C 300 560 300 560
A Large-signal differentiat RL = 500 kQ Fullrange | 200 200 ViV
VD yoltage amplification Vo214V, 26°C 50 100 50 100
RL = 10kQ Full range 25 25
CMRR Common-mode rejection Vo =0, Vic = Vicrmin, 25°C 80 115 80 115 B
ratio Rg=60Q Full range 80 80
Supply-voltage rejection ratio |, —123Vio%8Y 25°C 80 110 80 110 B
kSVR  (avpp4/AVIQ) DD = #2310 Fullrange | 80 50
25°C 1.8 27 1.8 2.7
- A
ipD Supply current Vo =0, No load Full range 57 571 ™
operating characteristics at specified free-air temperature, Vppy = +5 \')
PARAMETER TEST CONDITIONS Tat TLC2202AC TLC2202BC UNIT
A MIN _TYP MAX| MIN _TYP MAX
Vo =123V, 25°C 1.8 2.7 1.8 2.7
SR Slew rate at unity gain RL =10k, Vipus
CL =100 pF Full range 1.3 1.3
Equivalent input noise voltage | f=10Hz 25°C 18 35 18 30
V
n (see Note 5) T=1KkHz 25°G s 5 3 - nVAWHz
v Peak-to-peak equivalent f=01to1Hz 25°C 0.5 0.5 v
N(PP) " input noise voitage T=011010 Az 25°C 0.7 0.7 s
In Equivalent input noise current 25°C 0.6 0.6 ARz
f=10kHz,
Gain-bandwidth product RL = 10kQ, 25°C 1.9 1.9 MHz
Cp = 100 pF
om Phase margin at unity gain Cn)t : :g;ﬁ'iz 25°C 48° 48°

T Full range is 0°C to 70°C.
NOTES: 4. Typicalvalues are based onthe input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter is tested on a sample basis for the TLC2202A and on all devices for the TLC2202B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A ~ MAY 1990 — REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS Tat TLC2202C UNIT
MIN TYP MAX
Vio Input offset voltage 25°C 100 1000 nv
Full range 1150
—— - Vic=0, Rg =50Q
ayiQ  Temperature coefficient of input offset voltage Full range 0.5 uv/eCc
Input offset voltage long-term drift (see Note 4) 25°C 0.001  0.005 | uV/mo
o Input offset current Full range 100
. Vic=0, Rg=50Q 25°C 1 pA
B Input bias current Full range 00
0
VicR Common-mode input voltage range Rg=50Q Full range to Vv
2.7
VoH  Maximum high-level output voltage RL = 10kQ 25°C 4748 v
Full range 4.7
VoL Maximum low-level output voltage lp=0 25 0 20 mv
Full range 50
Vo=1Vto4V, 25°C 150 315
. ) . _— R[ =500 kQ Full range 100
AVD Large-signal differential voltage amplification Vimv
Vo=1Vto4V, 25°C 25 55
RL = 10kQ Full range 15
CMRR  Common-mode rejection ratio Vo=0, Vic = VicRmin, 260 L dB
Rg=50Q Full range 75
o ) 25°C 80 110
ksvR  Supply-voltage rejection ratio (AVpp +/AViQ) |VDD=4.6V1to 16V Full range 20 dB
25°C 1.7 2.6
IbD Supply current Vo =0, No load Full range 56 mA
operating characteristics at specified free-air temperature, Vpp = 5 V
PARAMETER TEST CONDITIONS Tat TL.02202C UNIT
MIN  TYP MAX
N Vo=05Vto25YV, 25°C 16 25
SR Slew rate at unity gain R(L)= 10K, CL = 100 pF Full range T Vips
Vn Equivalent input noise voitage f=10Hz 2z 18 nVAHz
f=1kHz 25°C 8
VN(PP)  Peak-to-peak equivalent input noise voltage f=01totHz 25°C 05 pv
f=0.1t0 10 Hz 25°C 07
In Equivalent input noise current 25°C 0.6 fAWHZ
Gain-bandwidth product I:T_ 1=0 1‘5'32")'__ RL=10ka, 25°C 19 MHz
om Phase margin at unity gain Ry =10 kQ, Cp =100 pF 25°C 47°

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 25°C using Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y

Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A - MAY 1990 - REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS TaT TLC2202AC TLC22028C UNIT
A MIN _TYP MAX| MIN TYP MAX
25°C 80 500 80 500
| t A
vio nput offset voltage Full range 650 650 "
Temperature coefficient Vic =0 Ra=509Q
VIO of input offset voltage 16=9 s Full range 0.5 05 VG
Input offset voltage o
long-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005 | pV/mo
25°C 0.5 0.5
o Input offset current pA
Full range 100 100
Vic=0, Rg=50Q >5°C 1 7
1 i A
B nput bias current Fallrange 100 100 P
G de input 0 0
VICR c::nmon—mo e Inpu Rg=50Q Full range to to v
voltage range 27 2.7
Maximum high-level 25°C 4.7 4.8 4.7 48
Ry = 10kQ \
VoH output voltage L Full range 4.7 4.7
Maximum low-level 25°C 0 50 0 50
V =0 mV
oL output voltage o Full range 50 50
Vo=1VtodyV, 25°C 150 315 150 315
N Large-signal differential R| = 500 kQ Full range | 100 100 ViV
VD oltage amplification Vo=1VioaV, 25°C 25 55 25 55
RL=10kQ Full range 15 15
Common-mode rejection | Vo =0, V|c = VIicrmin, 25°C 75 110 75 110
CMRR N dB
ratio Rg=50Q Full range 75 75
Supply-voitage rejection 25°C 80 110 80 110
k: N Vpp=46Vto16V dB
SVR  1atio (AVDD +/AVIO) Db Full range 80 80
25°C 17 26 1.7 26
| Supply current Vo=25V, Noload mA
DD PRy ou 0 Full range 2.6 2.6
operating characteristics at specified free-air temperature, Vpp=5V
PARAMETER TEST CONDITIONS Tat TLC2202AC TLC22028C UNIT
A MIN _TYP MAX| MIN TYP MAX
Vo=05Vto25V, 25°C 1.6 25 1.6 25
SR Slew rate at unity gain RL=10kQ, - Vips
C| = 100 pF Fuli range 1.1 1.1
Equivalent input noise voltage | f=10Hz 25°C 18 35 18 30
V
n (see Note 5) T=1kHz 25°G 3 5 5 = nVAHz
Peak-to-peak equivalent f=0.1t01Hz 25°C 05 0.5
Vv X . \"
N(PP) " input noise voltage T=01t010 Hz 25°C 07 07 "
In Equivalent input noise current 25°C 0.6 0.6 fANRzZ
f=10kHz,
Gain-bandwidth product Ry = 10kQ, 25°C 1.9 1.9 MHz
CL = 100 pF
. . . R = 10k, o o o
om Phase margin at unity gain CL = 100 pF 25°C 47 47

t Full range is 0°C to 70°C.
NOTES: 4. Typical valuesare based onthe input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter is tested on a sample basis for the TLC2202A and on all devices for the TLC22028B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOSO056A — MAY 1990 — REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS Tat TLC2202 UNIT
MIN  TYP MAX
Vio Input offset voltage 25°C 100 1000 nv
Full range 1200
— . Vic=0, Rg=50Q
ayiQ  Temperature coefficient of input offset voltage Full range 0.5 wv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.001 0.005} pV/mo
o Input offset current Full range 150
B Input bias current Vic=0, Rs=50Q 25 ! pA
Full range 150
-5
VicrR  Common-mode input voltage range Rg=50Q Full range to \
2.7
] B ] 25°C 47 4.8
VoM + Maximum positive peak output voltage swing Full range 27 - v
RL = 10 kQ
VOM- Maximum negative peak output voltage swing 25°C ~47 49
Full range -4.7 \']
Vo=%4YV, R = 500 kQ 25%C 300860
Ayp Large-signal differential voltage amplification Full range 150 Vimv
Vo=14V, RL=10kR 25°C 50 100
Full range 25
. ) Vo =0, V|G = Vigrmin, 25°C 80 115
CMRR  Common-mode rejection ratio Rg= 00 IC = VICR Fol mrge m dB
Lo ) 25°C 80 110
ksvR  Supply-voltage rejection ratio (AVpp+/AVi0) | VDD =%2.3Vto+8V Fullrange 0 daB
25°C 1.8 2.7
IpD Supply current Vo=0, No load Full range 57 mA
operating characteristics at specified free-air temperature, Vpp. = +5V
TLC2202|
PARAMETER TEST CONDITIONS Tat MIN VP MAX UNIT
L Vo=123V, RL=10kQ, 25°C 1.8 27
SR Slew rate at unity gain CE= 100 pF Full range T2 Vipus
. ] . =10 Hz 25°C 18
Vn Equivalent input noise voltage T Py 3 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1to1Hz 25°C 05 uv
- f=0.1t1010Hz 25°C 0.7
In Equivalent input noise current 25°C 0.6 fANHZ
Gain-bandwidth product E;L 10 12’32:# AL=10ka, 25°C 19 MHz
om Phase margin at unity gain RL = 10k, CL =100 pF 25°C 48°

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at TA = 150°C extrapolated
1o Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y

Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 ~ REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS Tat TLC2202A1 TL.C22028] UNIT
A MIN _TYP MAX| MIN TYP MAX
25°C 80 500 80 500
Y | ffset volta \Y
i0  Inputoffsetvoltage Fall range 700 700]
Temperature coefficient Vic=0 Ra=50Q
WIO o input offset voltage ic=0, S Full range 0.5 0.5 uvreC
Input offset voltage o
long-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005] pV/mo
25°C .5 0.5
o Input offset current 5 0 - pA
Full range 150 150
Vic=0, Rg=50Q 25 ; 3
I Input bi nt A
1B nput blas curre Full range 150 150 p
Co ode input -5 s
VIR n";""’"'m e inp Rg=50Q Full range 1o to v
voltage range 27 27
Maximum positive peak 25°C 4.7 4.8 4.7 4.8
YoM+ | i v
output voltage swing R <10 ke Full range 4.7 4.7
v Maximum negative peak L= 25°C —47 -49 47 -49 v
OM- output voltage swing Full range -4.7 -4.7
Vo=14V, 25°C 300 560 300 560
AVD Large-signal differential R = 500kQ Full range 150 150 VimV
voltage amplification Vo=14V, 25°C 50 100 50 100
RL =10kQ Full range 25 25
Common-mode rejection Vo =0, V|g=V|crmin, 25°C 80 115 80 116
CMRR f dB
ratio Rg=50Q Full range 80 80
Supply-voltage rejection 25°C 80 110 80 110
k N V +23Vtox8V B
SVR  ratio (AVpp +/AVIO) DD+ ° Full range 80 80 d
25°C 1.8 27 1.8 2.7
t Supply current Vo =0, No load
DD Upply eurre o © Full range 27 27] ™
operating characteristics at specified free-air temperature, Vpp+ =5V
TLC2202Al TLC2202BI
PARAMETER TEST CONDITIONS TaT MIN TYP  MAX| MIN _TYP MAX UNIT
Vo =123V, 25°C 1.8 2.7 1.8 2.7
SR Slew rate at unity gain RL =10kQ, Vius
CL = 100 pF Full range 1.2 1.2
Equivalent input noise voltage |f=10Hz 25°C 18 35 18 30
A
n (see Note 5) T=1kHz 26°C 315 sz Ve
VNP Peak-to-peak equivalent f=0.1t01Hz 25°C 0.5 0.5 v
N(PP) input noise voltage f=0.1t010Hz 25°C 0.7 0.7 K
In Equivalent input noise current 25°C 0.6 0.6 fAWHzZ
f=10 kHz,
Gain-bandwidth product RL = 10kQ, 25°C 1.9 1.9 MHz
CL=100pF
R . R RL=10kQ, o o
om Phase margin at unity gain CL = 100 pF 25°C 48 48°

T Full range is ~40°C to 85°C.
4. Typical values are based on the input offset voltage shift observed through 168 hours of operating life testat T =1 50°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter is tested on a sample basis for the TLG2202A and on all devices for the TLC2202B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.

NOTES:
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A ~ MAY 1990 ~ REVISED AUGUST 1894

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

TLC2202]
PARAMETER TEST CONDITIONS Tat NN TYP WAX UNIT
25°C 100 1000
Vio Input offset voltage Yy
: : Vig =0, Rg=50Q Full range 1200
ayj0  Temperature coefficient of input offset voltage Full range 05 wv/°C
Input offset voltage fong-term drift (see Note 4) 25°C 0.001 0.005 | pV/mo
o Input offset current Full range 150
B input bias current Vie=0. Rs=s00 25°C ! PA
Full range 1680
0
VIcR Common-mode input voltage range Rg =50Q Full range to \
2.7
VOH  Maximum high-level output voltage RL=10kQ 257C a7 48 v
Full range 4.7
VoL Maximum low-level output voltage Io=0 260 9 50 mv
Fuli range 50
Vo=1Vto4V, 25°C 150 315
AVD Large-signal d.ifferential voltage amplification AL=500ka - Full range 100 VimVv
Vo=1Vto4dV, 25°C 25 55
R =10kQ Full range 15
__ . Vo =0, V|G = VicRrmin, 25°C 75 110
CMRR Common-mode rejection ratio Rcs) =500 IC ICR Fullrangs 75 dB
ksvR  Supply-voltage rejection ratio (AVpp +/AVi0) | VDD=4.6Vio 168V 250 80 19 dB
Full range 80
iopp  Supply current Vo=25V, Noload 2 1726 mA
Full range 2.6
operating characteristics at specified free-air temperature, Vpp =5V
TLC22021
PARAMETER TEST CONDITIONS Tal MIN_ TYP  MAX UNIT
N Vo=05Vto25V, 25°C 16 25
SR Slew rate at unity gain F‘S= 10 kQ, Cp=100pF Full range 1 Vips
Vn Equivalent input noise voltage : : :Ok:: :::g 1: nVAWVHz
VN(PP) Peak-to-peak equivalent input noise voltage f=01to1Hz 25°C 95 nYy
f=0.110 10 Hz 25°C 0.7
In Equivalent input noise current 25°C 0.6 tANHZ
Gain-bandwidth product I:i 1=0 1‘3;1’”: RL= 10k, 25°C 1.9 MHz
dm Phase margin at unity gain Ry = 10 ke, Cy = 100 pF 25°C 47°

1 Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 26°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y

Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A ~ MAY 1990 — REVISED AUGUST 1994

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

ETE ST CONDITIONS Tat TLC2202A1 TLC220281 UNIT
PARAMETER TEST CO A MIN TYP MAX| MIN TYP MAX
v Input offset volta 25°C 80 500 80 500 v
1o Inputofisetvoltage Fullrange 700 700
Temperature coefficient Vic=0 Re =500 05 v/
NIO  of input offset voltage 1c=> s Full range 05 ) uvre
Input offset voitage o
long-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005 | uV/mo
25°C 0.5 0.5
| input offset ¢ it A
10 put oliset curren Full range 150 B0 P
Vic=0, Rg =50Q o5 1 7
§ Input bi it A
B put bias curren Full range 150 0| P
Ci ode input 0 0
VICR oI:nmon-m @ Inpu Rg=50Q Full range to to v
voltage range 27 27
Maximum high-level output 25°C 4.7 4.8 4.7 4.8
AL =10kQ \
VoH voltage L Full range 4.7 4.7
Maximum low-leve! output 25°C 0 50 0 50
Vv lp=0 mV
OL  voltage o Full range 50 50
Vo=1Vito4V, 25°C 150 315 150 315
A Large-signal differential RL = 500 kQ Full range 100 100 vimv
VD voltage amplification Vo=1Vio4dV, 25°C 25 55 25 55
RL = 10 kQ Full range 15 15
Common-mode rejection Vo =0, V|Cc=V|cRrmin, 25°C 75 110 75 110
CMRR . dB
ratio Rg=50Q Full range 75 75
Supply-voltage rejection 26°C 80 110 80 110
ki N Vpp=46Vtol16V dB
SVR " ratio (AVpD+/AVIO) oD ° Fullrange | 80 80
25°C 1.7 2.6 1.7 26
I Supply ¢ t Vpo=25V, Noload mA
DD Supplycurren 0 o foa Full range 26 26
operating characteristics at specified free-air temperature, Vpp =5V v
TLC2202Al TLC2202BI
PARAMETER TEST CONDITIONS Tat MIN _ TVP  MAX MN_ TYP  MAX UNIT
Vo=05Vto25V, 25°C 1.6 2.5 1.6 2.5
SR Slew rate at unity gain RL=10kQ, Vius
CL =100 pF Full range 1 1
Equivalent input noise voltage | =10 Hz 25°C 18 35 18 30
V
n (see Note 5) f—1kHz 250 3 T3 3 = nVAHzZ
v Peak-to-peak equivalent f=0.1t01Hz 25°C 05 0.5 N
N(PP)  jnput noise voltage T=01t0 10 Hz 25°C 57 07 "
In Equivalent input noise current 25°C 0.6 0.6 fAWHz
f=10kHz,
Gain-bandwidth product RL = 10k, 25°C 1.9 1.9 MHz
Gy =100 pF
. . . RL = 10k, " o
®m Phase margin at unity gain CL = 100 pF 25°C 47° 47

1 Fuli range is —40°C to 85°C
4. Typical values are based on the input ofiset voitage shift observed through 168 hours of operating iife test at Ta = 150°C extrapolated

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter is tested on a sample basis for the TLC2202A and on all devices for the TLC2202B. For other test requirements,

NOTES:

please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994
R ——

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

TLC2202M
T
PARAMETER TEST CONDITIONS TA MNTYP  WAX UNIT
V Input offset volt 26%C 100 1000 v
voltage
10 P 9 v o Re =500 Full range 1250 "
ay|0  Temperature coefficient of input offset voitage 1c=9 s= Full range 0.5 pvreG
Input offset voltage long-term drift (see Note 4) 25°C 0.001 0.005* | uV/mo
o Input offset current Full range 500
. Vic=0, Rg=50Q 25°C 1 pA
1 l nt
iB nput bias ourre Full range 500
. ~5
VicrR  Common-mode input voltage range Rg=50Q Full range to \
27
v Maxi itive peak output voltage swin 25°C a7 48
aximum positi Vi wi
OM+ po ped P g 9 R =10k Full range 4.7 Vv
v Maxi "  outout volta ] L= 25°C -47 -49
- Maximum ve peak ouf ol in,
oM Himum negative pe put voliage swing Full range -4.7 \
Vo=1VtoaV, 25°C 300 560
. ) . — RL = 500 kQ Full range 100
AVD Large-signai differential voltage amplification VimV
Vo=1Vio4V, 25°C 50 100
Ry = 10kQ Full range 25
- = i 25°C 80 115
CMRR Common-mode rejection ratio Vo=0, Vic = VicRmin, dB
Rg=50Q Full range 80
k: Suppl Itay jection ratio (AV /AV Vv +23Vtiox8V 2570 80 110 dB
SVR  Supply-voltage rejection ratio (AVpp +/AVIQ) DD==*2. Full range 30
[ Supply current Vo =0 No load 25°¢ 18 27 mA
V] Ul = U,
DD PR © Full range 27
operating characteristics at specified free-air temperature, Vpp, =+t5V
PARAMETER TEST CONDITIONS TAT TLC2202M UNIT
A MIN _TYP MAX
X ! Vo =423V RL = 10kQ, 25°C 1.8 2.7
SR Slew rate at unity gain ’ \'Z;
ity g Gy = 100 pF Full range 1.1 .
f=10Hz 25°C 18
Vv Equivalent input noise volta
n qui inp ise voltage o TRz 25°C 3 nVAHz
f=01tc1Hz 25°C 0.5
Vv Peak-to-peak equivalent input noise voltage vV
N(PP) peakea i %® IT- o1t 10z 25°C 07 ¥
In Equivalent input noise current 25°C 0.6 fA/Hz
) ] f=10kHz, RL =10k, o
Gain-bandwidth product CL = 100 pF 25°C 1.9 MHz
dm Phase margin at unity gain RL =10 kQ, CL =100 pF 25°C 48°

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
1t Fuil range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to T = 25°C using Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994

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

TLC2202AM TLC2202BM
PARAMETER TEST CONDITIONS Tat MIN_ TYP  MAX MIN_ TYP  MAX UNIT
25°C 80 500 80 500
Input offset volt A\
Vio  Inputofisetvoltage Full range 750 750] "
Temperature coefficient - Ra =500 o
VIO of input offset voltage Vic =0, S Full range 05 0.5 uv/eC
Input offset voltage o . N
fong-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005" | uV/mo
25°C 0.5 0.5
| Input offse! nt
10 Inputoffset curre Full range 500 50| ™
Vic=0, Rg=50Q oI 1 3
} Input bias ¢! A
1B nput bias current Full range 500 500 P
. -5 -5
Common-mode input
VICR voltage range Rg=50Q Full range zt;; 2!(; \
V. Maximum positive peak 25°C 4.7 4.8 4.7 4.8 . v
OM+  sutput voitage swing Rl - 10kQ Fulirange | 4.7 a7
v, Maximum negative peak L 26°C -47 -49 -47 -49 v
OM- output voltage swing Fullrange | -4.7 -4.7
Vo=t4V, 25°C 300 560 300 560
A Large-signal differential Ry = 500 k2 Fullrange | 100 100 VimV
VD yoltage amplification Vo=t4V, 25°C 50 100 50 100 m
RL = 10kQ Full range 25 25
CMRR Common-mode rejection  |Vo =0, V|c=Vicrmin, 25°C 80 115 80 115 a8
ratio Rg=50Q Full range 80 80
Supply-voltage rejection 25°C 80 110 80 110
k: H \ =+23Vto1t8V
SVR  ratio (AVDD+/AVIO) DD+ ° Full range 80 80 a8
25°C 1.8 27 1.8 2.7
l Vo =0, mA
DD Supply current 0 No load Full range 2.7 2.7

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.

T Full range is —55°C to 125°C.

NOTE 4: Typical vaiues are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A — MAY 1990 — REVISED AUGUST 1994
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operating characteristics at specified free-air temperature, Vpp+ =5V

TLC2202AM TLC2202BM
PARAMETER TEST CONDITIONS TaT UNIT
MIN TYP MAX MIN TYP MAX
Vo =123V, 25°C 1.8 27 1.8 27
SR Slew rate at unity gain RL =10k, Vius
CL = 100 pF Full range 1.1 1.1
Equivalent input noise voltage | f=10Hz 25°C 8 35" 18 30"
V
n (see Note 5) f=1KHz 25°C 8 15 s 1|V
Peak-to-peak equivalentinput | f=0.1t01Hz 25°C 0.5 05
VN(PP)  noige voltage f-0.1to 10Hz 25°C 0.7 0.7 W
In Equivalent input noise current 25°C 0.6 0.6 fANHz
f=10kHz,
Gain-bandwidth product R =10k, 25°C 1.9 1.9 MHz
Cy =100 pF
om Phase margin at unity gain gt : 130% 25°C 48° 48°

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.

1T Full range is —~65°C to 125°C.

NOTE 5: This parameter is tested on a sample basis for the TLC2202A and on all devices for the TLC2202B. For other test requirements, please
contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A— MAY 1990 — REVISED AUGUST 1994
—

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

PARAMETER TEST CONDITIONS Tat TLC2202M UNIT
MIN  TYP MAX
25°C 100 1000
Vio Input offset voltage Full range 1250 nv
— - Vic=0, Rg = 50Q
ay|o Temperature coefficient of input offset voltage Full range 0.5 uv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.001 0.005* | uV/mo
ITe} Input offset current Full range 500
s Input bias current Vic=0. Rs=500 Fuﬁsraige ! %0 PA
o}
VicrR Common-mode input voltage range Rg =50 Q Full range to 2
2.7
] . 25°C 4.7 4.8
Vor  Maximum high-level output voitage Ry = 10kQ Full range e \
VoL Maximum low-level output voltage lo=0 25°C g 20 mv
Full range 50
Vo=1Vto4V, 25°C 150 315
. ] . I R = 500 kQ Full range 75
Avp Large-signal differential voltage amplification - VimV
Vo=1Vto4V, 25°C 2% 55
RL=10kQ Full range 10
L | 5 25°C 75 110
CMRR Common-mode rejection ratio Vic = VicRrmin, Rg=50Q Full range 75 dB
ksvR Supply-voltage rejection ratio (AVppD+/AVi0) | VDD=4.6V1i0 16V 25°C 80 1o dB
Full range 80 .
Ibp Supply current Vo=25V, No load Fuﬁf:aige 17 ZZ mA
operating characteristics at specified free-air temperature, Vpp =5V
PARAMETER TEST CONDITIONS Tat TLC2202M UNIT
MIN TYP MAX
. . Vpo=05Vto25V, 25°C 1.6 2.5
SR Slew rate at unity gain AL =10k, G| = 100 pF Fullrange 00 Vius
Vn Equivalent input noise voltage f=10Hz 2 18 nVAHz
. f=1kHz ) 25°C 8
VN(PP) Peak-to-peak equivalent input noise voltage f=01tol He 25°C 08 uv
f=0.1t0 10 Hz 25°C 0.7
In Equivalent input noise current 25°C 0.6 fAWHZ
Gain-bandwidth product E;L 1=01$26F RL=10k, 25°C 19 MHz
om Phase margin at unity gain Rl = 10kQ, CL =100 pF 25°C 47°

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.

T Full range is —55°C to 125°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS

SLOS056A - MAY 1990 — REVISED AUGUST 1994

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

TLC2202AM TLC2202BM
PARAMETER TEST CONDITIONS Tl UNIT
A
MIN TYP MAX MIN TYP MAX
VY input offset voltage 25°C 80 500 80 500 \Y;
1o P g Full range. 750 750 #
Temperature coefficient of Vie =0 Re =50 Q o
VIO input offset voltage 1c=5 S Full range 0.5 05 uv/eC
Input offset voltage . .
long-term drift (see Note 4) 25°C 0.001 0.005 0.001 0.005" | pv/mo
| Input offset current 25°C 05 05 A
nput offset cu
10 P Fullrange 500 50| "
Vic=0, Rg=50Q
I Input bi t 26°C ! ! A
nput bias curren
1B putbias ot Full range 500 500 P
v Common-mode input Rs =50 Q Full range tg tg v
ICR voltage range S= 27 27
v Maximum high-level output AL = 10kQ 25°C 47 48 47 48 v
OH  voltage Full range 47 47
v Maximum low-level output | _ o 25°C 0 50 0 50 mv
OL  vottage o Full range 50 50
Vo=1Vio4V, 25°C 150 315 150 315
A Large-signal differential RL = 500 kQ Full range 75 75 iy
VD voltage amplification Vo=1Vto4V, 25°C 25 55 25 55
. |RL=10kQ Full range 10 10
CMRR Common-mode rejection | Vo =0, V|G =V|cRmin, 25°C 75 110 75 110 B
ratio Rs=50Q Full range 75 75
Supply-voltage rejection 25°C 80 110 80 110
k H Vv =46Vto16V dB
SVR  ratio (AVpp 4 /AV|0) oD Fulirange | 80 80
| Suppl t Vo=25V, Noload 257 A 7200 A
upply curren =25V, No
oD PPy ° Full range 2.6 2.6

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV. .
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Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS
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operating characteristics at specified free-air temperature, Vpp =5V

TLC2202AM TLC2202BM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
Vo=05Vto25YV, 25°C 16 25 16 25
SR Slew rate at unity gain RL = 10kQ, Vips
C( = 100 pF Full range 0.9 1.1
Equivalent input noise voltage | f=10Hz 25°C 18 357 18 30*
V
n (see Note 5) f=1kHz 25°C s 15 T nVAHz
Peak-to-peak equivalent input [f=0.1t01Hz 25°C 0.5 0.5
YN(PP)  noise voltage =0.11t0 10 Hz 25°C 0.7 0.7 w
In Equivalent input noise current 25°C 0.6 0.6 fanHz
f=10kHz,
, Gain-bandwidth product RL = 10kQ, 25°C 1.9 1.8 MHz
CL = 100 pF
| ; i aai RL=10kQ, o . .
om Phase margin at unity gain G| = 100 pF 25°C 47 47

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.

1 Full range is -55°C to 125°C

NOTE 5: This parameter is tested on a sample basis for the TLC2202A and on all devices for the TLGC2202B. For other test requirements, please
contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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Advanced LinCMOS™ LOW-NOISE PRECISION
DUAL OPERATIONAL AMPLIFIERS
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electrical characteristics, Vpp = 5 V, Ta = 25°C (unless otherwise noted)

TLC2202Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage 100 1000 nv
Input offset voltage iong-term drift (see Note 4 0.001 0.005 | uVv/mo
P! ) g ( ) Vic=0, Rg =50 Q [
llo Input offset current 0.5 pA
B Input bias current 1 pA
0
VicR Common-mode input voltage range Rg =50 Q to \
27
VOH Maximum high-level output voltage Ry = 10kQ 4.7 4.8 \
VoL Maximum low-level output voltage io=0 0 50 mvV
] ) . o Vo=1Vto4dV, RL =500 150 315
AyD Large-signal differential voltage amplification VimV
Vo=1Vto4V, RL=10Q 25 55
CMRR Common-mede rejection ratio Vo =0, Vicrmin, Rg=50Q 75 110 dB
ksvR  Supply-voitage rejection ratio (AVpCG/AVIO) Vpp=4.6t16V, 80 110 dB
IpD Supply current Vo=25YV, No load 1.7 2.6 mA
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

operating characteristics at Vpp =5V, Ta = 25°C
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PARAMETER TEST CONDITIONS TLC2202Y UNIT
MIN TYP MAX
" L Vo=05Vt025V, RL =10k,
SR Positive slew rate at unity gain GL = 100 pF 1.6 25 Vius
\% Equivalent input noise voltage f-10H 18 VAHZ
UiV I
n 9 P g f- 10 KHz ) vz
v Peak-to-peak equivalent input noise volta fz0ftolHe 05 v
eak-to-peak equivalent input noise voltage
N(PP) peakeq P 9 =01 010 Hz 0.7 "
In Equivalent input noise current 0.6 pAWHz
. . f= 10 kHz, RL =10k,
B4 Gain-bandwidth product CL = 100 pF 1.9 MHz
om Phase margin at unity gain RL =10k, Cr = 100 pF 47°
‘V TEXAS
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TLC2202, TLC2202A, TLC2202B, TLC2202Y
Advanced LinCMOS™ LOW-NOISE PRECISION
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PARAMETER MEASUREMENT INFORMATION
10kQ:

2kQ

Vo

— Vo RL

Vpp-/GND
20Q 20Q =
== . NOTE A: C|_ includes fixture capacitance.
Figure 1. Noise-Voltage Test Circuit Figure 2. Phase-Margin Test Circuit
VbD+
. vo
vi ' Ground Shield _VDD+
Vpp-
CL AL Vo
(see Note A)

Vpp-/GND

NOTE A: Ci_ includes fixture capacitance. = =

Figure 3. Slew-Rate Test Circuit ) Figure 4. Input-Blas and Offset-
Current Test Circuit

typical values

Typical values presented in this data sheet represent the median (50% point) of device parametric performance.

input bias and offset current

At the picoamp bias current ievel of the TLC2202, TLC2202A, and TLC2202B, accurate measurement of the
bias current becomes difficult. Not only does this measurement require a picoammeter, but test socket leakages
can easily exceed the actual device bias currents. To measure these small currents, Texas Instruments uses
a two-step process. The socket leakage is measured using picoammeters with bias voltages applied but with
no device in the socket. The device is then inserted in the socket, and a second test measuring both the socket
leakage and the device input bias current is performed. The two measurements are then subtracted -
algebraically to determine the bias current of the device.

noise

Texas Instruments offers automated production noise testing to meet individual application requirements. Noise
voltage at f = 10 Hz and f = 1 kHz is 100% tested on every TLC2201B device, while lot sample testing is
performed on the TLC2202A. For other noise requirements, please contact the factory.
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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APPLICATION INFORMATION

latch-up avoidance

Because CMOS devices are susceptible to latch-up due to their inherent parasitic thyristors, the TLC2202,
TLC2202A, and TLC2202B inputs and outputs are designed to withstand —100-mA surge currents without
sustaining latch-up; however, techniques reducing the chance of latch-up should be used whenever possible.
Internal protection diodes should not be forward biased in normal operation. Applied input and output voltages
should not exceed the supply voltage by more than 300 mV. Care should be exercised when using capacitive
coupling on pulse generators. Supply transients should be shunted by the use of decoupling capacitors
(0.1 puF typical) located across the supply rails as close to the device as possible.

electrostatic discharge protection

These devices use internal ESD-protection circuits that prevent functional failures at voltages at or below
2000 V. Care should be exercised in handling these devices as exposure to ESD may result in degradation of
the device parametric performance.
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