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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

® | ow Noise L ® Single or Split Supply ...4Vto44V
10Hz...15nVANHz ® Fast Settling Time
1kHz . ..10.5 nV/VHz 340 ns to 0.1%

® 10000-pF Load Capability 400 ns to 0.01%

® 20-mA Min Short-Circuit Output Current ® Saturation Recovery ...150ns

® 27-V/us Min Slew Rate ® | arge Output Swing

® High Gain-Bandwidth Product .. .5.9 MHz Vcec-+01VtoVees+ -1V

® |lowV|p ...500uV Max at 25°C

description

The TLE214x and TLE214xA devices are high-performance, internally compensated operational amplifiers
built using Texas Instruments complementary bipolar Excalibur process. The TLE214xA is a tighter offset
voltage grade of the TLE214x. Both are pin-compatible upgrades to standard industry products.

The design incorporates an input stage that simultaneously achieves low audio-band noise of 10.5 nVAHz with
a 10-Hz 1/f corner and symmetrical 40-V/us slew rate typically with loads up to 800 pF. The resulting low
distortion and high power bandwidth are important in high-fidelity audio applications. A fast settling time of
340 ns to 0.1% of a 10-V step with a 2-k€/100-pF load is useful in fast actuator/positioning drivers. Under similar
test conditions, settling time to 0.01% is 400 ns.

The devices are stable with capacitive loads up to 10 nF, although the 6-MHz bandwidth decreases to 1.8 MHz
at this high loading level. As such, the TLE214x and TLE214xA are useful for low-droop sample-and-holds and
direct buffering of long cables, including 4-mA to 20-mA current loops.

The special design also exhibits an improved insensitivity to inherent integrated circuit component mismatches
as is evidenced by a 500-uV maximum offset voltage and 1.7-uV/°C typical drift. Minimum common-mode
rejection ratio and supply-voltage rejection ratio are 85 dB and 90 dB, respectively.

Device performance is relatively independent of supply voltage over the £2-V to +22-V range. Inputs can
operate between Vo - — 0.3 10 Ve + — 1.8 V without inducing phase reversal, although excessive input current
may flow out of each input exceeding the lower common-mode input range. The all-npn output stage provides
a nearly rail-to-rail output swing of Vcc - —0.1to Ve + — 1 V under light current-loading conditions. The device
can sustain shorts to either supply since output current is internally limited, but care must be taken to ensure
that maximum package power dissipation is not exceeded.

Both versions can also be used as comparators. Differential inputs of Vcc+ can be maintained without damage
to the device. Open-loop propagation delay with TTL supply levels is typically 200 ns. This gives a good
indication as to output stage saturation recovery when the device is driven beyond the limits of recommended
output swing.

Both the TLE214x and TLE214xA are available in a wide variety of packages, including both the
industry-standard 8-pin small-outline version and chip form for high-density system applications. The C-suffix
devices are characterized for operation from 0°C to 70°C, I-suffix devices from —40°C to 105°C, and M-suffix
devices over the full military temperature range of —55°C to 125°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.

Prodycth conform !2 sgecif_ications per thedlerms t:l Texas In_sllrymlendts l’
testing olvzlalr;r):rr‘;yrﬁ;ters. " g doesno yineluce TEXAS
INSTRUMENTS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH

-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141 AVAILABLE OPTIONS

PACKAGED DEVICES

Viomax -
TA lomme SMALL OUT CERAMIC DIP PLASTIC DIP
AT 25°C LINET G) )
(D)
0Cio70ec | B0OMV | TLE2141ACD TLE2141ACP
0 900V | TLE2141CD - TLE2141CP
i | soouv | TLE2141AID TLE2141AIP
40°C10 105°C | 909 v | TLE21411D - TLE2141IP
. | s00uv — TLE2141AMJG —
5°C10125°C | 959y | TLE2141MD TLE2141MJG —

tThe D packages are available taped and reeled. Add R suffix to device type (e.g.,

TLE2141ACDR).
TLE2142 AVAILABLE OPTIONS
PACKAGED DEVICES
MALL HIP ERAMI PLASTI ERAMI
A X'Tozrgfé OETLINET CACRRlER © DIP © DISP © T?EVC\’/)Pi FIC_AT PAC?<
(D) (FK) (JG) (P) ()
750 WV | TLE2142ACD — — TLE2142ACP — —
0°Cto70°C 1500wy | TLE2142CD — — TLE2142CP | TLE2142CPWLE —
] | 750uv [TLE21422D — — TLC2142AIP — —
TA0CI0105°C | 00wy | TLE21421D — — TLC2142IP — —
] | 750uv [TLE21428MD [TLE21428MFK [ TLE2142AMIG — — TLE2142AMU
TOSCIOI2C | ooy | TLE2142MD | TLE2142MFK | TLE2142M0G — — TLE2142MU

T The D packages are available taped and reeled. Add R suffix to device type (e.g., TLC2142ACDR).
¥ The PW packages are available left-ended taped and reeled. Add LE the suffix to device type (e.g., TLC2142CPWLE).

TLE2144 AVAILABLE OPTIONS

PACKAGED DEVICES
Vipomax T
Ta A ree | SMALLOUTLINET | CHIP CARRIER | CERAMIC DIP | PLASTIC DIP
(Dw) (FK) () (N)
] ] 1.5mv — — — TLE2144ACN
0°Co70°C | 54mv | TLE2144CDW — — TLE2144CN
O | 15mv — — — TLE2144AIN
T40°C0105°C | 5 amv | TLE21441DW — _ TLE2144IN
] | 15mv — TLE2144AMFK | TLE2144AMJ —
“S5°CW0125°C | 55y | TLE2144MDW TLE2144MFK | TLE2144MJ —

T The DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2144CDWR).

symbol

OFFSET N1
(see Note A)
IN+

IN-

OFFSET N2
(see Note A)

ouT

NOTES: A. OFFSET N1 AND OFFSET N2
are only availiable on the
TLE2241x devices.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141 TLE2142 TLE2142

PW PACKAGE
D, JG, OR P PACKAGE (TOP VIEW) D, JG, OR P PACKAGE
(TOP VIEW) (TOP VIEW)
OFFSETNL1 [| 1 o 8|] NC NC[] 1 U 16]] NC 10UT[] 1 o 8|l Vee+
IN-[] 2 7] Vees 10UT [| 2 15[] vCC+ 1IN-[] 2 7[] 20UT
IN+ [] 3 6 |] OUT 10UT [| 3 14]] vcc+ 1IN+[] 3 6] 2IN-
Vee- [ 4 5 |] OFFSET N2 1IN-[] 4 13[] 20UT  vee [l a 5[] 2IN+
1IN+ (] 5 12]] 2IN-
Vee-1] 6 11]] 2IN+
TLE2141 Vee—- U7 10 ] 2IN+ TLE2142
FK PACKAGE nells of] NC FK PACKAGE
(TOP VIEW) (TOP VIEW)
o +
= 5 0
E O 0000
? TLE2142 , E”:‘”ii”i
OL 0O O U PACKAGE
2 1 201
z0=z=z=2 (TOP VIEW) NC []4° 019 ne
/LI I IJJ
3 2 1 2019 W) 1IN-[s 17[] 20uT
NC [] 4 18[] NC NC[l1 ~ 10[]NC NC []6 16[] NC
IN-[]5 17[] Vee+ 10UT[] 2 of] Vees 1N, [] 7 15[] 2IN-
NC [ 16[| NC 1N-[] 3 8[] 20uT Ne s o 1alINC
IN+ []7 15[} out un+[a  7flain- S 11l
Ne ]89 1011121374 N Vee-U5 6fl 2N+ Q 1O+
e ¥ ¥ T z 9 2z =z
O 1Oy O > o
zZozZ2<Zz
©
> n
LL
LL
o
TLE2144 TLE2144 TLE2144
DW PACKAGE J OR N PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
) A =
10UT ] 1 o 16[] 40UT 10UT[|1 ~ 14[J40uT 23032
1IN-[] 2 15[] 4IN- 1IN-[] 2 13[] 4IN- SSzZ29F
UN+[ 3 1af an+ UN+}s  12[J4IN+ b
Veeslla 13 Vee- Veesl] 4 1[] Vee- 1IN+ [] 4 18[] 4IN+
anN+[]5 123N+ 2IN+[| 5 10[] 3IN+ NC [Is 17[J NC
an-[6  1fain- 2iIN-{] 6 o[l 3IN- Vee+ [I6 16[] Vec-
20ut[]7  10[] 30UT 20UT[] 7 8|l souT NC []7 15[ NC
2IN+ []8 14[] 3IN+
Nc s ofine 08 o 10111213
o o I o e |
~Noi ; I = OF |
NC - No internal connection 2525 >
&9 95
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lemplate Release Date: /—11-94
TLE214x, TLE214xA, TLE214xY

PRECISION OPERATIONAL AMPLIFIERS

SLOS183C - FEBURARY 1997 — REVISED JUNE 2006

EXCALIBUR LOW-NOISE HIGH-SPEED
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Vo + (SEE NOE 1) oo e 22V
SUPPIY VOO, Vo o o vt vttt et e e e e e =22V
Differential input voltage, Vip (See NOte 2) . ... .. +44V
Input voltage range, V| (@ny iNPUL) . ...t Vec+toVee--03V
Input current, [j (each iNPUL) ... ... e +1 mA
OUIPUL CUITENE, [« oot e e e e +80 mA
Total CUMTENTINIO VoG d  + v e e oo 80 mA
Total CUMTENE QUL OF Vo« oot e et e e e e e e e 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) . ..., unlimited
Package thermal impedance, 0;p (see Notes 4 and 5): D package .......................... 97.1°C/W

DWpackage ............. ... oun. 57.3°C/W

Npackage .............ccoiiiinia.. 79.7°C/W

Ppackage .......................... 84.6°C/W

PWpackage ....................... 108.4°C/W

Package thermal impedance, 03¢ (see Notes 4 and 5): FK package ........................... 5.6°C/W
Jpackage ... 15.1°C/W

JGpackage ... 14.5°C/W

Upackage ............coiiiiiiia.. 14.7°C/W

Operating free-air temperature range, Ta: CSUffiX . ... e 0°Cto 70°C
Fsuffix . ... —-40°C to 105°C

MSUFfIX .o —-55°C to 125°C

Storage tempPerature FaANQgE . ... ...ttt e ettt —-65°C to 150°C
Case temperature for 60 seconds: FK package . ..........oooiii i 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DW, N, P, or PW package ..... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or JG package ................ 300°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 the midpoint between Vcc+ and Ve -.

2. Differential voltages are at IN+ with respect to IN —. Excessive current flows, if input, are brought below Vcc-—-0.3 V.

3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

4. Maximum power dissipation is a function of T j(max), 83, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Tj(max) — Ta)/03ja. Operating at the absolute maximum T3 of 150°C can affect reliability.

5. The package thermal impedance is calculated in accordance with JESD 51-7 (plastic) or MIL-STD-883 Method 1012 (ceramic).

recommended operating conditions

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

C SUFFIX | SUFFIX M SUFFIX
UNIT
MIN  MAX MIN  MAX MIN  MAX
Supply voltage, Vcc + +2 +22 +2 +22 +2 +22 \%
Vec =5V 0 29 0o 27 0o 27
Common-mode input voltage, V| \Y;
Mputvoltage. vic - Iyecr=+15v -15 129| -15 127 -15 127
Operating free-air temperature, Ta 0 70 -40 105 -55 125 °C
{i’
| TEXAS



TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141C electrical characteristics at specified free-air temperature, V cc =5V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE21A1C TLE214IAC UNIT
MIN TYP  MAX MIN TYP  MAX
25°C 225 1400 200 1000
Vio Input offset voltage Full range 1700 1300 uv
WO ;lr;emperature coefficient of Full range 17 17 Ve
put offset voltage Vo=25V Rg =50 Q,
Vic=25V 25°C 8 100 8 100
llo Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
B Input bias current Full range 21 21 UA
0 -03 0 -03
25°C to to to to
VicR Common-mode input Re =500 3 3.2 3 32 v
voltage range S 0 0
Full range to to
2.9 2.9
25°C 3.9 4.1 3.9 4.1
IoH = ~150 uA Full range 3.8 3.8
25°C 3.8 4 3.8 4
VOH High-level output voltage loH=-15mA Full range 37 37 \%
25°C 3.2 3.7 3.2 3.7
IoH =~15mA Full range 3.2 3.2
25°C 75 125 75 125
loL =150 wA Full range 150 150
25°C 150 225 150 25| MV
VoL Low-level output voltage loL=15mA Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL =15 mA Full range 1.7 1.7 v
AD Large-signal differential Vcc =125V, R =2k, 25°C 50 220 50 220 ey
voltage amplification Vo=1Vto-15V Full range 25 25
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
% i?np;end'fnoc‘;o“tput f=1MHz 25°C 30 30 Q
CMRR Common-mode rejection Vi = Viermin, Rg = 50 © 25°C 85 118 85 118 4B
ratio Full range 80 80
ksvR Supply-voltage rejection Vc(i +=+25Vt0+15V, 25°C 90 106 90 106 4B
ratio (AVcc+ /AV|0) Rs=50Q Full range 85 85
lcc  Supply current x,%;zzss\\// o load: Fuisra(;ge 2 j:: 4 3:: mA

T Full range is 0°C to 70°C.

{'f TEXAS
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141C operating characteristics, V. cc =5V, Tp =25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX | MIN TYP MAX
SR+ Positive slew rate Ayp =-1, RL=2 ko, T, 45 45 Vius
SR- Negative slew rate CL =500 pFTx 42 42 H
o Ayp = -1, To 0.1% 0.16 0.16
t Settling time S
s g 2.5-V step To 0.01% 0.22 0.22 "
Rs=20Q, f=10Hz 15 15 —
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input |[f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 051 "
f=10Hz 1.92 1.92 e
| Equivalent input noise current ANHz
n . P f=1kHz 0.5 0.5 P
Total harmonic distortion Vo=1Vto3V, Rp=2kaf, . .
THD + N plus noise AVD = 2, f= 10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R =2kaf, Cp =100 prt 5.9 5.9 MHz
. . RL =2 kQT, Ci = 100 pFT,
Gain-bandwidth product f=100 KHz 5.8 5.8 MHz
Maximum output-swing Vopp) = 2V, RL=2 kot
BOM  pandwidth AD = 1, cL = 100 pr' 660 660 kHz
om Phase margin at unity gain RL=2 kot CL =100 pFT 57° 57°
TR and C|_terminated to 2.5 V.
3 1,
[ EXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7



TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141C electrical characteristics at specified free-air temperature, V

: cc+ = 15 V (unless
otherwise noted)

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX MIN TYP  MAX
. | 25°C 200 900 175 500
V| Input offset voltage \Y,
10 P g Full range 1300 800 H
Temperature coefficient Full 17 17 VG
VIO of input offset voltage Vic =0, Rg =500, uliirange : : H
, Vo=0 25°C 7 100 7 100
| Input offset current nA
10 put ofiset cu Full range 150 150
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.6 -1.6 i
-15 -15.3 -15 -153
25°C to to to to
v Common-mode input | o . 13 132 13 132 v
ICR " voltage range S -15 -153 -15 -153
Full range to to to to
12.9 131 12.9 131
25°C 13.8 14.1 13.8 14.1
Io = -150 uA
Full range 13.7 13.7
v Maximum positive peak 15 mA 25°C 13.7 14 13.7 14 v
OM+ output voltage swing | O~ "™ Fullrange | 136 136
25°C 13.1 13.7 13.1 13.7
lo=-15mA
Full range 13 13
25°C -14.7 -14.9 -14.7 -14.9
1o = 150 uA
Full range | -14.6 -14.6
'V'axkim“m ”eg'ﬂlltive 25°C | -145 -148 -145 -14.8
Vom— Ppeak output voltage lo=15mA \
oM zwing P g 0 Full range | -14.4 ~14.4
25°C -134 -13.8 -13.4 -13.8
lo=15mA
Full range | -13.3 -13.3
Large-signal differential 25°C 100 450 100 450
AVD ge-signal diirer Vo =+10V VimvV
voltage amplification Full range 75 75
rj Input resistance RL =2kQ 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
20 ?np;en&fnociomput f=1MHz 25°C 30 30 Q
Common-mode 25°C 85 108 85 108
CMRR [ : Vic =V, min, Rg=50Q dB
rejection ratio IC = VICR S Full range 80 80
Supply-voltage -4 " 25°C 90 106 90 106
ksyr rejection ratio \éccziSB 52'5 Vo 15V, dB
(AVee+ IAVI0) S Full range 85 85
| Short-circuit output Ve 0 Vip=1V . 25 -50 25 -50 A
OS  current 0= Vip=-1V 20 31 20 31
| S | ¢ v 0 No load 25°C 35 4.5 35 4.5 A
u curren =0, o loa m
ce PPy o Full range 4.7 4.7

T Full range is 0°C to 70°C.

{'f TEXAS
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141C operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp=-1 RL =2kQ 27 45 27 45
! ' Vius
SR- Negative slew rate CL =500 pF 27 42 27 42 H
o Ayp = -1, T00.1% 0.34 0.34
ts Settling time 10-V step To 0.01% oA 04 us
Rg =20 Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input f=01Hzto1lHz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 —_
In Equivalent input noise current =1 KHz 047 0.47 pANHz
Total harmonic distortion plus Vo(PpP)=20V, R =2kQ,
THD +N noise Ayp = 10, f=10 kHz 0.01% 0.01%
Bq Unity-gain bandwidth RL =2 kQ, CL =100 pF 6 6 MHz
Rl =2 kQ, CL = 100 pF,
Gain-bandwidth product fl_loo KHz L P 5.9 5.9 MHz
Maximum output-swing VopPp)=20V, R =2k,
BOM  pandwidth AD = 1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain RL =2kQ, CL =100 pF 58° 58°
‘Ui TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 9



TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142C electrical characteristics at specified free-air temperature, V cc =5V (unless otherwise
noted)

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS TaT UNIT
MIN TYP  MAX MIN TYP  MAX
25°C 220 1900 200 1500
Vio Input offset voltage Full range 2200 1800 uv
WO ;lr;emperature coefficient of Full range 17 17 wvIee
put offset voltage Vo =25V, Rg =50 Q,
Vic=25V 25°C 8 100 8 100
llo Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
B Input bias current Full range 21 21 A
0 -03 0 -03
25°C to to to to
VicR Common-mode input Re =500 3 3.2 3 3.2 v
voltage range S 0 0
Full range to to
2.9 2.9
25°C 3.9 4.1 3.9 4.1
IoH = ~150 uA Full range 3.8 3.8
25°C 3.8 4 3.8 4
VOH High-level output voltage loH=-15mA Full range 37 37 \%
25°C 3.4 3.7 3.4 3.7
IoH = ~15mA Full range 3.4 3.4
25°C 75 125 75 125
loL =150 nA Full range 150 150
25°C 150 225 150 25| MV
VoL Low-level output voltage loL=1.5mA Full range 250 250
25°C 1.2 1.4 1.2 1.4
loL =15 mA Full range 15 15 v
AD Large-signal differential | Vcc=+2.5V, RL=2k, 25°C 50 220 50 220 Vimy
voltage amplification Vo=1Vto-15V Full range 25 25
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
% ?np;en&fnociomp“t f=1MHz 25°C 30 30 Q
CMRR Cgmmon-mpde Vi = Vicrmin, Rg =50 25°C 85 118 85 118 B
rejection ratio Full range 80 80
ksvR Supply-voltage rejection Vet =$25Vi0£15V, 25°C 90 106 90 106 .
ratio (AVcc+ /AV|0) Rg =50 Q Full range 85 85
Vo=25V, Noload, 25°C 66 88 66 88
Icc Supply current Vic=25V Full range 9.2 9.2 mA

T Full range is 0°C to 70°C.

{'f TEXAS
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142C operating characteristics, V. cc =5V, Tp =25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS MIN TP MAX MIN TP MAX UNIT
SR+ Positive slew rate —_ — T 45 45
_ AD=~1, RL=2kQT, Vips
SR- Negative slew rate C =500 pF 42 42
o Ayp =-1, To 0.1% 0.16 0.16
s Settling time 2.5-V step To 0.01% 0.22 0.22 Hs
Rg =20 Q, f=10 Hz 15 15 —_
Vn Equivalent input noise voltage R 200 =1 Kz 105 105 nVAHz
S = ' = . .
v Peak-to-peak equivalent f=0.1HztolHz 0.48 0.48 v
N(PP)  input noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 H
f=10 Hz 1.92 1.92 —
In Equivalent input noise current =1 Kz 05 05 pANHz
Total harmonic distortion plus  |Vo=1Vto3V, R =2kQT,
THD+N e AVD = 2, f=10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth RL =2 kQT, C|L =100 pF 5.9 5.9 MHz
. . RL =2 kQT, C( =100 pF,
Gain-bandwidth product f = 100 kHz 5.8 5.8 MHz
Maximum output-swing VorPp)=2V, Rp=2kaf,
Bom bandwidth Ayp =1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain RL=2 kat, CL =100 pF 57° 57°
T R| terminates at 2.5 V.
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142C electrical characteristics at specified

otherwise noted)

free-air temperature, V

cc+ = 15 V (unless

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS TaT UNIT
MIN  TYP MAX MIN  TYP MAX
. | 25°C 290 1200 275 750
V| Input offset voltage \Y,
10 P g Full range 1600 1200 H
o Temperature coefficient of Full range 17 17 WVPC
VIO . .
input offset voltage Vic =0, Rg =500,
. Vo=0 25°C 7 100 7 100
| Input offset current nA
10 P Full range 150 150
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.6 -1.6 i
-15 -153 -15 -153
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR " voltage range ST -15 -153 -15 -153
Full range to to to to
129 131 129 131
25°C 13.8 141 138 141
lo = -150 pA
Full range 13.7 13.7
v Maximum positive peak = —15 mA 25°C 13.7 14 13.7 14 v
OM+ " output voltage swing o=~ieom Fullrange | 13.6 136
25°C 13.3 137 13.3 137
lo=-15mA
Full range 13.2 13.2
25°C -147 -149 -14.7 -149
lo =150 pA
Fullrange | —-14.6 -14.6
Maximum ne ative eak 25°C -145 -14.8 -145 -14.8
Vowm - gaive p lo=15mA \Y
output voltage swing Full range | -14.4 -14.4
25°C -13.4 -13.8 -13.4 -13.8
lo=15mA
Full range | -13.3 -13.3
Large-signal differential 25°C 100 450 100 450
AvD ge-signal ciier Vo=£10V VIimV
voltage amplification Full range 75 75
i Input resistance RL =2kQ 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
c -mod - ; 25°C 85 108 85 108
cMRR ommon-mode VIC_ Vicrmin, dB
rejection ratio Rg =50 Q Full range 80 80
‘ Supply-voltage rejection [ Voc+=+25Vto£15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc + /AV|0) Rg=50Q Full range 85 85
Vip=1V -25 -50 -25 -50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 31 20 31
| oad 25°C 6.9 6.9
| Su current Vo =0, No loa mA
cc PRy o Full range 9.4 9.4

T Full range is 0°C to 70°C.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142C operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate AyD = -1, RL =2k, 27 45 27 45
- — Vius
SR- Negative slew rate CL =500 pF 27 42 27 42
o Ayp = -1, To 0.1% 0.34 0.34
t Settling time S
s 9 10-V step T0 0.01% 0.4 0.4 W
Rg =20 Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalentinput | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 051 "
f=10Hz 1.89 1.89 e
| Equivalent input noise current ANHz
n . P f=1kHz 0.47 0.47 P
Total harmonic distortion plus Vo(PP) =20V, R =2kQ,
THD +N noise Ayp = 10, f=10kHz 0.01% 0.01%
Bq Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
. . RL=2kQ, CL =100 pF,
Gain-bandwidth product £ =100 kHz 5.9 5.9 MHz
Maximum output-swing VopPp) =20V, R =2k,
BOM  pandwidth AD=1, CL =100 pF 668 668 kHz
om Phase margin at unity gain RL =2kQ, C| =100 pF 58° 58°
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144C electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2144C TLE214AAC
A MIN TYP  MAX MIN TYP  MAX UNIT
25°C 0.5 3.8 0.5 3
V| mv
10 Input offset voltage Full range 14 36
Temperature coefficient
[iVile) ) Full range 17 17 uv/eCc
of input offset voltage Vo =25V
Vic=25V Rs=500 25°C 8 100 8 100
llo Input offset current nA
Full range 150 150
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range =21 =21 K
0 -03 0 -03
25°C to to to to
v Common-mode input |, _ ) 3.2 3.2 v
ICR  yoltage range S=
Full range to to
2.9 2.9
25°C 3.9 4.1 3.9 4.1
| =-150 uA
OH K Full range 3.8 3.8
v High-level output e = —1.5 mA 25°C 3.8 4 3.8 4 v
OH  voltage OH =" Full range 37 3.7
25°C 3.4 3.7 3.4 3.7
| =-15mA
OH Full range 3.4 3.4
25°C 75 125 75 125
loL = 150 uA
oL K Full range 150 150
mV
Low-level output 25°C 150 225 150 225
VoL P loL =1.5mA
voltage Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL =15 mA \%
oL Full range 1.7 1.7
A Large-signal differential | Vcc =+2.5V, RL =2k, 25°C 50 95 50 95 ey
VD voltage amplification Vo=1Vto-15V Full range 25 25 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode 25°C 85 118 85 118
CMRR . . : Vic =V|crmin, Rg=50Q dB
rejection ratio Full range 80 80
SL.JppI.y—voltellge Voot =425V 1015V, 25°C 90 106 90 106
ksyr rejection ratio Re =500 dB
(AVce+/AVio) S Full range 85 85
| Supply current Vo =25V, No load, 25°C 132 176 13.2 176 A
cc Vic=25V Full range 18.5 18.5

T Eull range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144C operating characteristics, V. cc =5V, Tp =25°C

TLE2144C TLE2144AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp = -1, RL=2 ko, 45 45
— V/ius
SR- Negative slew rate CL =500 pF 42 42 K
Avp = -1, To 0.1% 0.16 0.16
ts Settling time us
2.5-V step To 0.01% 0.22 0.22
v Equivalent input Rs =204, f=10Hz 15 15 VNG
n noise voltage Rg=20Q, f=1kHz 10.5 10.5
v Peak.to_peak equivalent f=0.1Hzto1lHz 0.48 0.48 v
N(PP) " input noise voltage f=0.1Hzto 10 Hz 0.51 0.51 K
| Equivalent input f=10Hz 1.92 1.92 AN
n noise current f=1kHz 0.5 0.5 P z
Total harmonic distortion plus Vo =1Vto3V, R =2kQf, o o
THD + N noise AVD = 2, f=10 KHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R = 2 kT, CL =100 pF 5.9 5.9 MHz
. , R =2kt C =100 pF,
Gain-bandwidth product ! 5.8 5.8 MHz
P f= 100 kHz
B Maximum output-swing VO(PP) =2V, RL=2 kaT, 660 660 KHz
OM bandwidth AyD =1, CL = 100 pF
Om Phase margin at unity gain RL=2 kat, CL =100 pF 57° 57°
TR terminates at 2.5
3 1,
[ EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144C electrical characteristics at specified free-air temperature

, Vcc+ = £15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2144C TLE214AAC
A MIN TYP  MAX MIN TYP  MAX UNIT
25°C 0.6 2.4 0.5 15
V| mv
10 Input offset voltage Full range 32 >4
Temperature coefficient o
[iVile) f inout offset voltage Full range 17 17 uv/eCc
ofinpu 9 Vic =0, Rg =50,
Vo=0 25°C 7 100 7 100
llo Input offset current nA
Full range 150 150
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.6 -1.6 K
-15 -15.3 -15 -153
25°C to to to to
Common-mode input 13 13.2 13 132
VICR Rg =50 Q \%
voltage range -15 -15.3 -15 -15
Full range to to to to
12.9 131 12.9 131
25°C 13.8 14.1 13.8 14.1
lo = -150 uA
Full range 13.7 13.7
Maximum positive peak 25°C 13.7 14 13.7 14
VoM + B lo=-1.5mA \
output voltage swing Fullrange | 13.6 13.6
25°C 131 13.7 131 13.7
lo=-15mA
Full range 13 13
25°C -14.7 -14.9 -14.7 -14.9
1o = 150 uA
Full range | -14.6 -14.6
Maximum negative 25°C | -145 -14.8 -145 -14.8
Vom- peak output voltage lo=15mA \
swing Full range | -14.4 -14.4
25°C -13.4 -13.8 -134 -13.8
lo =15 mA
Full range | -13.3 -13.3
Large-signal differential 25°C 100 170 100 170
AVD ge-signal cier Vo =10V Vimv
voltage amplification Full range 75 75
rj Input resistance RL =2kQ 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode 25°C 85 108 85 108
CMRR . . : Vic =V|crmin, Rg=50Q dB
rejection ratio Full range 80 80
SL.JppI.y—voltellge Voot =425V 1015V, 25°C 90 106 90 106
ksyr rejection ratio Re =500 dB
(AVce+/AVio) S Full range 85 85
Short-circuit output Vip=1V -25 =50 -25  -50
10s Vo=0 25°C mA
current Vip=-1V 20 31 20 31
25°C 13.8 18 13.8 18
| Supply current Vo =0, No load mA
cc PRY o Full range 188 188

T Full range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144C operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2144C TLE2144AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP  MAX
SR+ Positive slew rate Ayp =-1, RL =2 kQ, 27 45 27 45
- _ V/us
SR- Negative slew rate Cy =500 pF 27 42 27 42
o Ayp =-1, To 0.1% 0.34 0.34
ts Settling time 10-V step To 0.01% 04 04 us
Rg =20 Q, f=10 Hz 15 15 —
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
Peak-to-peak equivalentinput [f=0.1Hzto1Hz 0.48 0.48
VN(PP) ; uv
noise voltage f=0.1Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 AN
I Equivalent input noise current Hz
n quivaient input noise cu f=1KHz 0.47 0.47 P
Total harmonic distortion plus Vo(Pp)=20V, RL=2kQ 0 0
THD+N - oise Ayp = 10, f =10 kHz 0.01% 0.01%
B1 Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
R =2kQ, C =100 pF,
Gain-bandwidth product f l_loo kHz L P 5.9 5.9 MHz
Maximum output-swing VopPp)=20V, R =2k
BOM  pandwidth AD = 1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE21411 electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
TLE2141I TLE2141Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
" | 25°C 225 1400 200 1000
V| Input offset voltage \Y,
10 P g Full range 1900 1500 H
o Temperature coefficient Full range 17 17 Vee
VIO . . .
of input offset voltage Vo=25V, Rg=500Q,
. Vic=25V 25°C 8 100 8 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.2 -2.2 i
0 -03 0 -03
25°C to to to to
Y Common-mode input Re =500 3 3.2 3 3.2 v
ICR  yoltage range S= 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = —150 pA 3.9 4.1 3.9 4.1
loH=-1.5mA 25°C 3.8 4 3.8 4
loH =—-15mA 3.2 3.7 3.2 3.7
VOH High-level output voltage \%
loH = —100 pA 3.8 3.8
loH=-1mA Full range 3.7 3.7
loH =-10 mA 3.3 3.3
loL =150 pA 75 125 75 125
mV
loL = 1.5 uA 25°C 150 225 150 225
loL=15mA 1.2 1.6 1.2 1.6 \%
V, Low-level output voltage
oL P 9 TioL = 100 pA 175 175
mV
loL=1mA Full range 225 225
loL =10 mA 1.4 14| Vv
A Large-signal differential | Vcc =425V, R =2kQ, 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vto-1.5V Full range 10 10 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 25 25 pF
z Open-loop output f=1MHz 25°C 30 30 Q
0 impedance
oprg Common-mode Voo eesE00 25°C 85 118 85 118 i
rejection ratio IC = VicRmin, Rs = Fullrange | 80 80
. Supply-voltage rejection | Vcc+=%2.5Vto+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|0) Rg=50Q Full range 85 85
| Supol . Vo=25V, No load, 25°C 34 44 34 44 A
u curren m
cc PPy Vic=25V Full range 4.6 4.6

T Full range is —40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141l operating characteristics, V. cc =5V, Ta = 25°C

TLE2141I TLE2141Al
PARAMETER TEST CONDITIONS MIN P VAX | MIN VP MAX UNIT
SR+ Positive slew rate Ayp=-1 RL=2 kot 45 45
’ ’ Vius
SR- Negative slew rate C| =500 pF 42 42 H
o AVD = -1, To 0.1% 0.16 0.16
's Settling time 2.5V step To 0.01% 0.22 0.22 Hs
Rg =20 Q, f=10Hz 15 15 —
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input |[f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 —
In Equivalent input noise current =1 KHz 05 05 pANHz
Total harmonic distortion plus [V =1Vto3V, Ry =2kaT, . 0
THD + N noise AVD = 2, f= 10 KHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R =2 kat, Cp =100 prt 5.9 5.9 MHz
. , R =2kt Cy =100 pFT,
Gain-bandwidth product f=100 kHz 5.8 5.8 MHz
Maximum output-swing Vopp)=2V, Rp=2kaf,
BOM  pandwidth AVD = 1, CL = 100 pFt 660 660 kHz
om Phase margin at unity gain RL=2 kot CL =100 pFT 57¢ 57°
T R and C|_terminated to 2.5 V.
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE21411 electrical characteristics at specified

otherwise noted)

free-air temperature, V

cc+ = 15 V (unless

TLE2141I TLE2141Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
, | 25°C 200 900 175 500
V| Input offset voltage \Y,
10 P g Full range 1500 1000 H
o Temperature coefficient of Full range 17 17 VG
VIO input offset voltage Vic =0, Rg =500, 9 : : H
, Vo=0 25°C 7 100 7 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.7 -1.7 i
-15 -15.3 -15 -153
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR " voltage range S” -15 -153 -15 -153
Full range to to to to
12,7 129 12,7 129
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-15mA 25°C 13.7 14 13.7 14
OM+  output voltage swing lo =—-100 uA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.1 13.1
lo =150 pA -14.7 -14.9 -14.7 -14.9
lo=15mA 25°C -145 -148 -145 -14.8
y Maximum negative peak |O =15 mA -13.4 -13.8 -13.4 -13.8 Vv
OM=" output voltage swing lo =100 uA -14.6 -14.6
lo=1mA Full range -145 -145
lo =10 mA -134 -13.4
Large-signal differential _ B 25°C 100 450 100 450
AVD voltage amplification Vo=#10V, R_=2kQ Full range 40 40 Vimv
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode _ 25°C 85 108 85 108
CMRR rejection ratio Vic =Vicrmin, Rs =50 @ Full range 80 80 @
‘ Supply-voltage rejection | Vcc+=%2.5Vt0+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|0) Rg=50Q Full range 85 85
| Short-circuit output Ve =0 Vip=1V o50C -25  -50 -25  -50 A
OS  current 0~ Vip=-1V 20 31 20 31
| Suppl X Ve =0 No load 25°C 35 4.5 35 4.5 A
u curren =0, o loa m
ce PPy o Full range 4.7 4.7

T Full range is —40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141l operating characteristics, V. cc+ =15V, Tp = 25°C

TLE2141] TLE2141Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate AyD = -1, RL =2k, 27 45 27 45
- — Vius
SR- Negative slew rate CL =500 pF 27 42 27 42
o Ayp =-1, T00.1% 0.34 0.34
ts Settling time 10-V step To 0.01% oA 04 us
Rg =20 Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage R 200 =1 Khz 105 105 nVAHz
S = y = . .
v Peak-to-peak equivalent input f=0.1Hzto1lHz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 —_
In Equivalent input noise current =1 KHz 047 0.47 pANHz
Total harmonic distortion plus Vo(pp) =20V, RL=2KkQ,
THD +N noise Ayp = 10, f=10 kHz 0.01% 0.01%
B1 Unity-gain bandwidth R =2 kQ, C| =100 pF 6 6 MHz
. ) RL =2 kQ, C = 100 pF,
Gain-bandwidth product fl_loo KHz L P 5.9 5.9 MHz
Maximum output-swing Vo(PpP)=20V, R =2k
BOM  pandwidth A =1, CL = 100 pF 668 668 KHz
Om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142] electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
TLE2142| TLE2142Al
PARAMETER TEST CONDITIONS TaT UNIT
MIN TYP  MAX MIN TYP  MAX
, | 25°C 220 1900 220 1500
V| Input offset voltage \Y,
1o P g Full range 2400 2000| M
o Temperature coefficient Full range 17 17 VG
VIO of input offset voltage Vo =25V, Rs =50 Q, 9 : : H
. Vic=25V 25°C 8 100 8 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.2 -2.2 i
0 -03 0 -03
25°C to to to to
Y Common-mode input Re =500 3 3.2 3 3.2 Vv
ICR  voltage range S= 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = —150 pA 3.9 4.1 3.9 4.1
loH=-1.5mA 25°C 3.8 4 3.8 4
loH =—-15mA 34 3.7 3.4 3.7
VOH High-level output voltage \%
loH = 100 pA 3.8 3.8
loH=1mA Full range 3.7 3.7
loH =10 mA 35 3.5
ol = 150 pA 75 125 75 125
mV
loL=15mA 25°C 150 225 150 225
loL=15mA 1.2 1.4 1.2 1.4 \%
V, Low-level output voltage
oL P 9 [ioL = 100 ua 175 175
mV
loL=1mA Full range 225 225
loL = 10 mA 1.2 12| v
A Large-signal differential | Vic =+2.5V, RL=2kQ, | 25°C 50 220 50 220 ey
VD voltage amplification Vo=1Vto-15V Full range 10 10 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
z Open-loop output f=1MHz 25°C 30 30 Q
0 impedance
CMRR Common-mode rejection Vie = Vieomin, Re =500 25°C 85 118 85 118 B
ratio IC= VICRMN, RS = Full range 80 80
‘ Supply-voltage rejection |Vec+=+25Vto+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|O) Rg=50Q Full range 85 85
Vo =25V, No load 25°C 66 88 66 88
| Supply current ’ ’ mA
cc PPy Vic=25V Full range 9.2 9.2

T Full range is - 40°C to 105°C.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142| operating characteristics, V. cc =5V, Ta =25°C

TLE2142| TLE2142Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp =-1, RL=2 kQT, 45 45
- ~ Vius
SR- Negative slew rate C =500 pF 42 42
o AVD = -1, To 0.1% 0.16 0.16
t Settling time S
s g 2.5-V step T0 0.01% 0.22 0.22 "
Equivalent input noise Rs=20Q, f=10Hz 15 15 N
Vn It = — nVAHz
voltage Rg =20 Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent f=0.1Hzto1lHz 0.48 0.48
VN(pPP)  input uv
noise Vo|tage f=0.1Hzto 10 Hz 0.51 0.51
Equivalent input noise f=10Hz 1.92 1.92 —_
In t - pANHz
curren f=1kHz 0.5 0.5
Total harmonic distortion Vo=1Vto3V, R_=2 kQT, o o
THD + N plus noise AVD = 2, f= 10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R =2 kaf, CL =100 pF 5.9 5.9 MHz
. , R = 2 kQT, Cy =100 pF,
Gain-bandwidth product f = 100 kHz 5.8 5.8 MHz
Maximum output-swing Vopp)=2V, Ry =2kaf,
Bowm bandwidth AvD =1, C| = 100 pF 660 660 kHz
om Phase margin at unity gain | R|_ = 2 kQT, CL =100 pF 57° 57°
T R| terminates at 2.5 V.
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142] electrical characteristics at specified

otherwise noted)

free-air temperature, V

cc+ = 15 V (unless

TLE2142| TLE2142|
PARAMETER TEST CONDITIONS TaT UNIT
MIN TYP  MAX MIN TYP  MAX
. | 25°C 290 1200 275 750
V| Input offset voltage \Y,
10 P g Full range 1800 1400 H
o Temperature coefficient of Full range 17 17 VG
VIO input offset voltage Vic =0, Rs =50 Q, 9 : : H
, Vo=0 25°C 7 100 7 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.7 -1.7 i
-15 -15.3 -15 -15.3
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR " voltage range ST -15 -153 -15 -153
Full range to to to to
127 129 127 129
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-1.5mA 25°C 13.7 14 13.7 14
OM+  output voltage swing lo =-100 A 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.3 13.3
lo =150 pA -14.7 -14.9 -14.7 -14.9
lo=15mA 25°C -145 -14.8 -145 -14.8
y Maximum negative peak |O =15 mA -13.4 -13.8 -13.4 -13.8 Vv
OM=" output voltage swing lo =100 A -14.6 -14.6
lo=1mA Full range -145 -145
lo =10 mA -13.4 -13.4
Large-signal differential _ B 25°C 100 450 100 450
AVD voltage amplification Vo=#10V, RL=2kQ Full range 40 40 Vimv
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
Z Open-loop output imped- f=1MHz 2500 30 30 a
ance
Common-mode rejection Vic = Vicrmin 25°C 85 108 85 108
CMRR : dB
ratio Rg =50 Q Full range 80 80
‘ Supply-voltage rejection Vec+=%25V1t0+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|O) Rg=50Q Full range 85 85
Vip=1V -25  -50 -25  -50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 31 20 31
| load 25°C 6.9 6.9
| Su current Vo =0, No loa mA
cc PPy o Full range 9.4 9.4

T Eull range is —40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142]| operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2142| TLE2142Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX MIN TYP  MAX
SR+ Positive slew rate AyD = -1, RL =2k, 30 45 30 45
- — V/ius
SR- Negative slew rate CL =500 pF 30 42 30 42
o AyD = -1, To 0.1% 0.34 0.34
ts Settling time 10-V step T0 0.01% 04 04 us
Rg=20Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalentinput | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 —_
In Equivalent input noise current PR 07 047 pANHz
Total harmonic distortion plus Vo(PP) =20V, RL=2kQ,
THD +N noise Ayp = 10, f=10kHz 0.01% 0.01%
B1 Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
RL =2k, CL =100 pF,
Gain-bandwidth product fl_loo KHz L P 5.9 5.9 MHz
Maximum output-swing VopPp) =20V, RL =2k,
BOM  pandwidth AD=1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain RL =2kQ, CL =100 pF 58° 58°
3 15
[ EXAS
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE21441 electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
TLE2144] TLE2144Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.5 3.8 0.5 3
V| mvV
10 Input offset voltage Full range 18 7
Temperature coefficient
w10 f inout offset volt Full range 1.7 1.7 uv/ec
of input offset voltage Vic =0, Rg=500Q,
, Vo=0 25°C 8 100 8 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.2 -2.2 H
0 -03 0 -03
25°C to to to to
Common-mode input 3.2 3 3.2
VICR Rg=50Q \Y
voltage range -0.3 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = —150 uA 3.9 4.1 3.9 4.1
loH=-15mA 25°C 3.8 4 3.8 4
High-level loH =-15mA 3.4 3.7 3.4 3.7
VOH \%
output voltage loH = 100 uA 3.8 3.8
loH=1mA Full range 3.7 3.7
loH =10 mA 35 35
loL = 150 pA 75 125 75 125
mV
loL=1.5uA 25°C 150 225 150 225
Low-level loL =15 mA 1.2 1.6 1.2 1.6 \Y
V
OL  output voltage loL = 100 pA 175 175
mV
loL=1mA Full range 225 225
loL =10 mA 14 14 \Y
A Large-signal differential |V|c=+2.5V, Rl =2k, 25°C 50 95 50 95 Vimy
VD voltage amplification Vo=1Vto-15V Full range 10 10 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 25 25 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode 25°C 85 118 85 118
CMRR . . : V|c = Vicrmin, Rg =50 Q dB
rejection ratio Full range 80 80
Sgppl}/—volta_\ge Veo+=£2.5V 10 £15V, 25°C 20 106 90 106
ksyr rejection ratio Re =500 dB
(AVcc+/Avio) S Full range 85 85
| Suppl ¢ Vo =25V, No load, 25°C 13.2 176 13.2 176 A
u curren m
cc PPy Vic=25V Full range 18.4 18.4

T Eull range is —40°C to 105°C.

26

{’? TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144l operating characteristics, V. cc =5V, Ta =25°C

TLE2144l TLE2144Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp=-1 RL=2 kot 45 45
! ' Vius
SR- Negative slew rate CL =500 pF 42 42 #
o Ayp = -1, To 0.1% 0.16 0.16
ts Settling time 2.5V step 1o 0.01% 0.22 0.22 us
Rg =20 Q, f=10Hz 15 15
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10 Hz 1.92 1.92 AN
| Equival i i H
n quivalent input noise current =10 KMz 05 05 p. z
Total harmonic distortion plus Vo=1Vt3V, R =2kaf,
THD+N e AVD = 2, f =10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth RL =2 kQf, CL =100 pF 5.9 5.9 MHz
. . RL=2 kat, CL = 100 pF,
Gain-bandwidth product f = 100 KHz 5.8 5.8 MHz
Maximum output-swing VO(PP) =2V, RL=2 ko,
BOM  bandwidth Pvae Cr = 100k 660 660 KHz
Om Phase margin at unity gain RL=2 kot CL =100 pF 57° 57°
TR terminates at 2.5
3 15
[ EXAS
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE21441 electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

TLE2144] TLE2144Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP  MAX
25°C 0.6 2.4 0.5 15
V| mv
10 Input offset voltage Full range 32 28
Temperature coefficient o
w10 f inout offset voltage Full range 17 17 uv/eCc
ofinpu 9 Vic =0, Rg=50Q,
, Vo=0 25°C 7 100 7 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.7 -1.7 H
-15 -15.3 -15 -15.3
25°C to to to to
Common-mode input 13 13.2 13 13.2
VICR Rg=50Q \Y
voltage range -15 -15.3 -15 -15.3
Full range to to to to
12.7 12.9 12.7 12.9
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-15mA 25°C 13.7 14 13.7 14
OM+ output voltage swing o =-100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.1 13.1
lo = 150 pA -14.7 -14.9 -14.7 -14.9
lo=15mA 25°C -145 -14.8 -145 -14.8
Maximum negative lo=15mA -134 -13.8 -134 -13.8
Vom- beak output voltage 1o = 100 uA 146 146 \%
swing o= A - s
lo=1mA Full range -145 -145
lo =10 mA -134 -13.4
Large-signal differential 25°C 100 170 100 170
AVD ge-signa citler Vo=£10V, RL = 2kQ Vimv
voltage amplification Full range 40 40
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop f=1MHz 25°C 30 30 Q
output impedance
Common-mode 25°C 85 108 85 108
CMRR . . : V|c = Vicrmin, Rg=50Q dB
rejection ratio Full range 80 80
Sgppl}/—volta_\ge Vet =+25V10£15Y, 25°C 90 106 90 106
ksyr rejection ratio Re =500 dB
(AVce+ /AVIo) S Full range 85 85
Short-circuit output Vip=1V -25  -50 -25  -50
10s Vo=0 ——— 25°C mA
current Vip=-1V 20 31 20 31
| Supol ¢ v 0 No load 25°C 13.8 18 13.8 18 A
u curren =0, o loa m
ce PPy o Full range 18.8 18.8

T Full range is —40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144| operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2144l TLE2144Al
PARAMETER TEST CONDITIONS MIN P MAX MIN P MAX UNIT
SR+ Positive slew rate Ayp=-1 RL =2kQ 27 45 27 45
! ' Vius
SR- Negative slew rate C| =500 pF 27 42 27 42 #
o A/D=-1, T0 0.1% 0.34 0.34
t Settling time S
s 9 10-V step T0 0.01% 0.4 0.4 "
Equivalent input Rs =204, f=10Hz 15 15
vV, . nVAHz
n noise voltage Rg =20, f=1kHz 10.5 10.5
v Peak-to-peak equivalent f=01Hzto1lHz 0.48 0.48 v
N(PP)  input noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 H
| Equivalent input f=10Hz 1.89 1.89 AN
n noise current f=1kHz 0.47 0.47 P
Total harmonic distortion plus Vo(pp) =20V, RL=2KkQ, 0 0
THD+N oise Ayp = 10, f = 10 kHz 0.01% 0.01%
B1 Unity-gain bandwidth RL =2 kQ, CL =100 pF 6 6 MHz
, , Rl =2kQ, C| = 100 pF,
Gain-bandwidth product f= 100 kHz 5.9 5.9 MHz
Maximum output-swing Vopp)=20V, R =2k,
BOM  pandwidth AD=1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141M electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
, | 25°C 225 1400 200 1000
V| Input offset voltage \Y,
10 P g Full range 2100 1700 H
o Temperature coefficient Full range 17 17 VG
VIO of input offset voltage Vo =25V Rg =500, 9 : : H
. Vic =25V 25°C 8 100 8 100
| Input offset current nA
10 P Full range 250 250
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.3 -23 i
0 -03 0 -03
25°C to to to to
Y Common-mode input Re =500 3 3.2 3 3.2 Vv
ICR  voltage range S= 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = —150 pA 3.9 4.1 3.9 4.1
loH=-15mA 25°C 3.8 4 3.8 4
High-level output loH = -15 mA 3.2 3.7 3.2 3.7
VOH | \%
voltage loH = —100 pA 3.75 3.75
lIoH=-1mA Full range 3.65 3.65
loH =-10 mA 3.25 3.25
loL =150 pA 75 125 75 125
mV
loL = 1.5uA 25°C 150 225 150 225
y Low-level Output |O|_ =15mA 1.2 1.4 1.2 1.4 \Y
OL  voltage loL = 100 pA 200 200
mV
loL=1mA Full range 250 225
loL =10 mA 1.25 125 Vv
A Large-signal differential | Vijc =+2.5V, R = 2kQ, 25°C 50 220 50 220 ey
VD voltage amplification Vo=1Vto-15V Full range 5 5 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
% Open-loop f=1MHz 25°C 30 30 Q
output impedance
Common-mode _ 25°C 85 118 85 118
CMRR rejection ratio Vic =Vicrmin, - Rs =500 Full range 80 80 @
‘ Supply-voltage rejection | Voc+=+2.5Vto+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|0) Rs=50Q Full range 85 85
Vo =25V, No load 25°C 3.4 4.4 3.4 4.4
| Supply current ’ ’ mA
cc PPy Vic=25V Full range 4.6 4.6

T Full range is —~55°C to 125°C.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2141M operating characteristics, V. cc =5V, Tp = 25°C

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp =-1, RL=2 kQt, 45 45
- - Vius
SR- Negative slew rate C =500 pF 42 42
Ayp =-1 T00.1% 0.16 0.16
t Settling time ' s
s g 2.5-V step T0 0.01% 0.22 0.22 "
Rg =20 Q, f=10Hz 15 15 —
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51 "
f=10 Hz 1.92 1.92 e
| Equivalent input noise current ANHz
n . P f=1kHz 0.5 0.5 P
— - Z _ T
THD + N Total ha_lrmomc distortion Vo _1 Vo3V, Ry =2kQT, 0.0052% 0.0052%
plus noise AyDp = 2, f=10kHz
By Unity-gain bandwidth RL = 2 kaT, C =100 pFT 5.9 5.9 MHz
. . R =2kQT, Cy =100 pFt,
Gain-bandwidth product f=100 KkHz 5.8 5.8 MHz
Maximum output-swing VopPp)=2V, Rp=2kaf,
BOM  pandwidth AVD = 1 660 660 kHz
om Phase margin at unity gain R =2kQT, C =100 prt 57° 57°
t R and C|_terminated to 2.5 V.
‘Ui TEXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141M electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted)

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
, | 25°C 200 900 175 500
V| Input offset voltage \Y,
10 P g Full range 1700 1200 H
Temperature coefficient Full 17 17 VG
MVIO  of input offset voltage ull range : : "
) Vic=0, Rs =500 I"o5ec 7 100 7 100
| Input offset current nA
10 P Full range 250 250
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.8 -1.8 i
-15 -15.3 -15 -153
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR " voltage range S -15 -153 -15 -153
Full range to to to to
12,7 129 12,7 129
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-1.5mA 25°C 13.7 14 13.7 14
OM+ output voltage swing lo =-100 uA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.1 13.1
lo =150 uA -14.7 -14.9 -14.7 -14.9
lo=15mA 25°C -145 -148 -145 -14.8
y Maximum negative peak |O =15mA -13.4 -13.8 -13.4 -13.8 Vv
OM=" output voltage swing Io =100 uA -14.6 -14.6
lo=1mA Full range -145 -145
lo=10mA -134 -13.4
Large-signal differential _ _ 25°C 100 450 100 450
AvD voltage amplification Vo=+10V, RL=2ka Full range 20 20 Vimv
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
ovprp Common-mode Vi oy  Reg0o 25°C 85 108 85 108 i
rejection ratio IC=ViCcRMIN, Rs = Full range 80 80
‘ Supply-voltage rejection |Voc+=+2.5Vto 15V, 25°C 90 106 90 106 B
SVR " ratio (AVcc+ /AV|0) Rs=50Q Full range 85 85
| Short-circuit output Ve 0 Vip=1V o50C -25  -50 -25  -50 A
OS  current 0~ Vip=-1V 20 31 20 31
Vo= 0 No load 25°C 35 4.5 35 45
| Supply current ' ' mA
cc PRy Vic=25V Full range 4.7 4.7

T Full range is —55°C to 125°C.
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141M operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp = -1, RL =2k, 27 45 27 45
- — Vius
SR- Negative slew rate CL =100 pF 27 42 27 42
o AyD = -1, T0 0.1% 0.34 0.34
t Settling time S
s g 10-V step To 0.01% 0.4 0.4 "
Rs=20Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input f=0.1Hzto1lHz 0.48 0.48 v
N(PP) " noise voltage f=0.1Hz to 10 Hz 0.51 0.51 "
f=10 Hz 1.89 1.89 e
| Equivalent input noise current ANHz
n . P f=1kHz 0.47 0.47 P
Total harmonic distortion plus Vo(pp) =20V, RL=2KkQ,
THD +N noise Ayp = 10, f=10 kHz 0.01% 0.01%
B1 Unity-gain bandwidth Rl =2kQ, C| =100 pF 6 6 MHz
. . R =2kQ, CL =100 pF,
Gain-bandwidth product =100 KkHz 5.9 5.9 MHz
Maximum output-swing Vo(pp)=20V, RL=2KkQ,
BOM  pandwidth Ap=1, CL = 100 pF 668 668 KHz
Om Phase margin at unity gain RL =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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TLE2142M electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLEZ142M TLE2142AM
A MIN TYP MAX MIN TYP MAX UNIT
. | 25°C 220 1900 200 1500
V| Input offset voltage \Y
1o pu volag Full range 2600 200| M
o Temperature coefficient Full ranae 17 17 VG
VIO of input offset voltage Vo =25V, Rs =50 Q 9 : : H
) Vic=25V 25°C 8 100 8 100
| Input offset current nA
10 P Full range 200 200
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.3 -23 K
0 -0.3 0 -0.3
25°C to to to to
v Common-mode input |, _ ' 3 32 3 32 v
ICR  voltage range S= 0 -03 —03
Full range to to to to
2.7 2.9 2.7 2.9
loH = —150 pA 3.9 4.1 3.9 4.1
loH=-15mA 25°C 3.8 4 3.8 4
v High-level output loH = —15 mA 3.4 3.7 34 3.7 v
OH  voltage IoH = 100 A 3.75 3.75
loH=1mA Full range 3.65 3.65
IoH = 10 mA 3.45 3.45
loL =150 pA 75 125 75 125
mV
loL = 1.5 mA 25°C 150 225 150 225
v LOW_|eve| Output |O|_ =15mA 1.2 1.4 1.2 1.4 \Y
OL  voltage loL = 100 pA 200 200
mV
loL=1mA Full range 250 250
loL = 10 mA 1.25 125 v
A Large-signal differential | Vjc=%2.5V, R = 2kQ, 25°C 50 220 50 220 ey
VD voltage amplification Vo=1Vto-15V Full range 5 5 m
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
g COMmon-mode Vv R 500 25°C 85 118 85 118 N
rejection ratio IC=VicrRmin, - RS = Fullrange | 80 80
‘ Supply-voltage rejec- | Voo =%2.5Vto+15V, 25°C 90 106 90 106 B
SVR " tion ratio (AVcc+ /AV|0) | Rs = 50 Q Full range 85 85
Vo =25V No load 25°C 66 88 66 88
1 Supply current y ' mA
cc PPy Vic=25V Full range 9.2 9.2

T Full range is - 55°C to 125°C.
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PRECISION OPERATIONAL AMPLIFIERS
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TLE2142M operating characteristics, V. cc =5V, Tp = 25°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp=-1 RL=2 kot 45 45
’ ! Vius
SR- Negative slew rate C =500 pF 42 42 K
o AVD = -1, T00.1% 0.16 0.16
s Settling time 2.5-V step T0 0.01% 0.22 0.22 us
v Equivalent input noise volt- | Rs =20, f=10Hz 15 15 N
n age Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent f=0.1HztolHz 0.48 0.48 v
N(PP) input noise voltage f=0.1Hzto 10 Hz 051 051 "
| Equivalent input noise cur- | f=10Hz 1.92 1.92 ANTEZ
n rent f=1kHz 0.5 0.5 P
Total harmonic distortion Vo=1Vto3V, R =2kl
THD + N plus noise AVD = 2, f=10 KHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R =2 kat, CL =100 pF 5.9 5.9 MHz
= T =
Gain-bandwidth product El— 10%) I;S:iz, CL=100pF 5.8 5.8 MHz
Maximum output-swing Vopp)=2V, Rp=2kaf,
Bom bandwidth Ayp =1, CL =100 pF 660 660 kHz
om Phase margin R =2 kaf, C| =100 pF 57° 57°
T R| terminates at 2.5 V.
3 1,
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SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142M electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

PARAMETER TEST CONDITIONS Tat TLE2142M TLE2142AM
A MIN TYP  MAX MIN TYP  MAX UNIT
, | 25°C 290 1200 275 750
V| Input offset voltage \Y
1o P g Full range 2000 600 | ™
Temperature coefficient of Full 17 17 VG
VIO input offset voltage ullrange : : H
] Vic=0, Rs =500 I"o5ec 7 100 7 100
| Input offset current nA
10 P Full range 250 250
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.8 -1.8 K
-15 -15.3 -15 -153
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR " voltage range ST -15 -153 -15 -153
Full range to to to to
12.7 12.9 12.7 12.9
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-1.5mA 25°C 13.7 14 13.7 14
OM+ output voltage swing Io =-100 A 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.3 13.3
lo =150 uA -14.7 -14.9 -14.7 -14.9
lo=15mA 25°C -145 -14.8 -145 -14.8
v MaXImum negative peak |O =15mA -13.4 -13.8 -13.4 -13.8 v
OM~- output voltage swing Io =100 uA -14.6 -14.6
lo=1mA Full range -145 -145
lo =10 mA -134 -13.4
Large-signal differential _ _ 25°C 100 450 100 450
AVD  \oltage amplification Vo=2%10V, R =2ka Full range 20 20 Vimv
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
c -mode reiecti - i 25°C 85 108 85 108
CMRR ommon-mode rejection VIC_ VIcrMin, dB
ratio Rs=50Q Full range 80 80
‘ Supply-voltage rejection Vee+ =25V t0+15V, 25°C 90 106 90 106 B
SVR " ratio (AVcC + /AV|0) Rg=50Q Full range 85 85
Vip=1V -25 =50 -25 =50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 31 20 31
Vo =0, No load, 25°C 6.9 9 6.9 9
| Supply current mA
cC PPy Vic=25V Full range 9.4 9.4

T Full range is —55°C to 125°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142M operating characteristics, V. cc+=%15V, Ta = 25°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX MIN TYP  MAX
SR+ Positive slew rate RL =2 kQ, Ayp =-1, 27 45 27 45
- _ Vius
SR- Negative slew rate C| =100 pF 27 42 27 42
o AvD =-1, T00.1% 0.34 0.34
t Settling time S
s 9 10-V step T0 0.01% 0.4 0.4 "
Rs =20 Q, f=10Hz 15 15 —_
Vn Equivalent input noise voltage nVAHz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input f=0.1Hzto1lHz 0.48 0.48 v
N(PP) " noise voltage f=0.1Hzto 10 Hz 051 051 "
f=10 Hz 1.89 1.89 e
| Equivalent input noise current ANHz
" d P f=1KkHz 0.47 0.47 P
Total harmonic distortion plus Vo(Pp) =20V, R =2KkQ, 0 0
THD+N - oise Ayp = 10, f =10 kHz 0.01% 0.01%
Bq Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
RL =2kQ, CL = 100 pF,
Gain-bandwidth product f i_lOO KkHz L P 5.9 5.9 MHz
Maximum output-swing band- Vopp)=20V, RL=2kQ
BOM  yidth AUD = 1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2144M electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2144M TLE2144AM
A MIN TYP  MAX MIN TYP MAX UNIT
25°C 0.5 3.8 0.5 3
\ mvV
10 Input offset voltage Full range 5o 24
Temperature coefficient
[iVile) f inout offset volt Full range 17 17 uv/eCc
Or Input oriset voitage VO =25V, RS =50 Q,
, Vic=25V 25°C 8 100 8 100
| Input offset current nA
10 P Full range 250 250
b 25°C -0.8 -2 -0.8 -2
| Input bias current A
B P Full range -2.3 -23 K
0 -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3.2
VICR Rg =50 Q \%
voltage range 0 -03 -0.3
Full range to to to to
2.7 2.9 2.7 2.9
loH =—150 pA 3.9 4.1 3.9 4.1
loH=-15mA 25°C 3.8 4 3.8 4
v High-level output loH=-15mA 3.4 3.7 34 3.7 v
OH  voltage IoH = 100 pA 3.75 3.75
loH=1mA Fullrange | 3.65 3.65
IOH = 10 mA 3.45 3.45
loL =150 pA 75 125 75 125
mV
loL=15uA 25°C 150 225 150 225
v Low-level Output |OL =15 mA 1.2 1.6 1.2 1.6 \Y
OL  voltage loL = 100 pA 200 200
mV
loL =1mA Full range 250 250
loL = 10 mA 1.45 145| VvV
Large-signal differential | Vic =+2.5V, R = 2kQ, 25°C 50 95 50 95
AvD P _ -’ V/mV
voltage amplification Vo=1Vto-15V Full range 5 5
rj Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode 25°C 85 118 85 118
CMRR . . : Vic =V|crmin, Rg=50Q dB
rejection ratio Full range 80 80
Sgpplly—voltéllge Voot =425V 1015V, 25°C 90 106 90 106
ksyr rejection ratio Re =500 dB
(AVce+/AVio) S Full range 85 85
| Suppl ; Vo =25V, No load, 25°C 132 176 13.2 176 A
u curren m
cc PRy Vic=25V Full range 18.4 18.4

T Eull range is —55°C to 125°C.
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144M operating characteristics, V. cc =5V, Tp = 25°C

TLE2144M TLE2144AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp=-1 RL=2 kot 45 45
' ' Vius
SR- Negative slew rate Cy =500 pF 42 42 #
o AyD =-1, To 0.1% 0.16 0.16
tg Settling time 2.5-V step To 0.01% 0.22 0.22 He
Rg =20 Q, f=10Hz 15 15
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent input |[f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1Hzto 10 Hz 051 051 "
f=10Hz 1.92 1.92 AN
| Equivalent input noi rren Hz
n quivalent input noise current =1 KHz 05 05 p.
Total harmonic distortion plus Vo=1Vto3V, R =2kaf, o o
THD + N noise AVD = 2, f =10 KHz 0.0052% 0.0052%
B1 Unity-gain bandwidth R = 2 kT, CL =100 pF 5.9 5.9 MHz
. . R =2kt CL =100 pF,
- h ’ . . MH
Gain-bandwidth product £ =100 kHz 5.8 5.8 z
Maximum output-swing Vopp)=2V, Rp=2kaf,
BOMm bandwidih s 2] 660 660 kHz
Phase margin RL = 2 kat, CL =100 pF 57° 57°
m L L
TR terminates at 2.5 V
‘Ui TEXAS
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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2144M electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2144M TLE2144AN
A MIN TYP MAX MIN TYP MAX UNIT
25°C 0.6 24 0.5 15
V| mVv
10 Input offset voltage Full range 2 32
Temperature coefficient Full 17 17 VG
VIO of input offset voltage ulirange ’ ' H
] Vic=0, Rs =800 ™5 7 100 7 100
| Input offset current nA
10 P Full range 250 250
b 25°C -0.7 -15 -0.7 -15
| Input bias current A
B P Full range -1.8 -1.8 K
-15 -15.3 -15 -15.3
25°C to to to to
Common-mode input 13 132 13 132
VICR Rg =50 Q \%
voltage range -15 -15.3 -15 -15.3
Full range to to to to
12.7 12.9 12.7 12.9
lo =-150 pA 13.8 14.1 13.8 14.1
lo=-1.5mA 25°C 13.7 14 13.7 14
OM+ output voltage swing o =-100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10 mA 13.1 131
lo =150 pA -14.7 -14.9 -14.7 -14.9
\
lo=15mA 25°C -145 -14.8 -145 -1438
Maximum negative lo=15mA -13.4 -13.8 -13.4 -13.8
Vom- beak output voltage 1 = 100 oA 176 126
swing o~ Pu T T
lo=1mA Full range -145 -14.5
lo =10 mA -13.4 -13.4
Large-signal differential 25°C 100 170 100 170
AVD ge-signa citier Vo=+10V,  R_=2kQ Vimv
voltage amplification Full range 20 20
rj Input resistance 25°C 65 65 MQ
G Input capacitance 25°C 2.5 2.5 pF
26 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode 25°C 85 108 85 108
CMRR . . : Vic =V|crmin, Rg=50Q dB
rejection ratio Full range 80 80
SL.JppI.y—voltellge Vee+=£2.5V 10 £15V, 25°C 20 106 90 106
ksyr rejection ratio Re =500 dB
(AVcc+ /AVI0) S Full range 85 85
Short-circuit output Vip=1V -25 -50 -25  -50
10s Vo=0 25°C mA
current Vip=-1V 20 31 20 31
Vo =0 No load 25°C 13.8 18 13.8 18
1 Supply current . ' mA
cC PP Vic=25V Full range 18.8 18.8

T Full range is —55°C to 125°C
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EXCALIBUR LOW-NOISE HIGH-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2144M operating characteristics, V. cc+ =%15V, Tp = 25°C

TLE2144M TLE2144AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate RL =2k, Ayp =-1, 27 45 27 45
- _ V/us
SR- Negative slew rate CL =100 pF 27 42 27 42
Ayp = -1, T0 0.1% 0.34 0.34
ts Settling time us
10-V step To 0.01% 4 4
Rg =20 Q, f=10 Hz 15 15
Vn Equivalent input noise voltage nVAHz
Rg =20 Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalentinput [f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 051 051 "
f=10Hz 1.89 1.89 AN
I Equivalent input noise current Hz
n quivaient input noise cu f=10 kHz 0.47 0.47 P
Total harmonic distortion plus Vo(pp) =20V, Rl =2k,
THD +N noise Ayp = 10, f=10kHz 0.01% 0.01%
B1 Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
. . R =2kQ, CL =100 pF,
Gain-bandwidth product f= 100 kHz 5.9 5.9 MHz
Maximum output-swing Vo(pp) =20V, RL =2 kQ,
BOM  pandwidth AD=1, CL =100 pF 668 668 kHz
om Phase margin at unity gain R =2kQ, CL =100 pF 58° 58°
3 15
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PRECISION OPERATIONAL AMPLIFIERS
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TLE2141Y electrical characteristics at specified free-air temperature, V cc+ =15V, Tp = 25°C

(unless otherwise noted)

TLE2141Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
Vio Input offset voltage 200 1000 uv
o Input offset current xg:__é) Rs=500, 7 100| nA
B Input bias current -0.7 -15 A
-15 -15.3
Vicr Common-mode input voltage range Rg =50 Q to to \Y
13 132
lo = -150 pA 13.8 141
Vom+ Maximum positive peak output voltage swing lo=-15mA 13.7 14 \Y,
lo=-15mA 13.3 137
lo =150 pA -147 -149
Vom- Maximum negative peak output voltage swing lo=15mA -145 -14.8 \Y
lo=15mA -13.4 -13.38
AvD Large-signal differential voltage amplification Vo =+10V, R =2 kQ 100 450 V/mV
ri Input resistance 65 MQ
Cj Input capacitance 25 pF
Zo Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg=50Q 80 108 dB
Vv =+£25Vto£15V,
ksyr  Supply-voltage rejection ratio (AVcc +/AV|0) R(S:(;JISO o 85 106 dB
Vip=1V -25 -50
los Short-circuit output current Vo=0 mA
Vip=-1V 20 31
Icc Supply current Vo =0, No load 35 45 mA
*3 15
I EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TLE2142Y electrical characteristics at specified free-air temperature, V

cct= %15V, Ty = 25°C

PARAMETER TEST CONDITIONS TLE2142Y UNIT
MIN  TYP MAX
Vio Input offset voltage 150 875 Y
o Input offset current x'g:(? Rs =504, 7 100 nA
B Input bias current -0.7 -15 A
-15 -15.3
Vicr Common-mode input voltage range Rg =50 Q to to \Y
13 132
lop = -150 uA 13.8 141
Vom+ Maximum positive peak output voltage swing lo=-1.5mA 13.7 14 vV
lo=-15mA 13.3 137
lo =150 pA -14.7 -149
VoM- Maximum negative peak output voltage swing lo=15mA -145 -1438 \Y
lo=15mA -134 -138
AvD Large-signal differential voltage amplification Vo =+10V, R =2kQ 100 450 V/imV
ri Input resistance 65 MQ
G Input capacitance 25 pF
Zg Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic =V|crmin, Rg=50Q 80 108 dB
ksyr  Supply-voltage rejection ratio (AVcc+ /AV|0) \égc:—rs; 2_;2'5 Vio£1sV, 85 106 dB
Vip=1V -25 -50
los Short-circuit output current Vo=0 ViD= -1V 20 31 mA
lcc Supply current Vo =0, No load 6.9 9 mA
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2144Y electrical characteristics at V

cc+ =115V, Tp = 25°C (unless otherwise noted)

TLE2144Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
Vio Input offset voltage 0.3 1.8 mV
o Input offset current Vic =0, Vo=0 Rg =50 Q, 7 100 nA
B Input bias current -0.7 -15 A
-15 -153
Vicr Common-mode input voltage range Rg =50 Q to to \%
13 132
lo = -150 pA 138 141
Vom+ Maximum positive peak output voltage swing lo=-15mA 13.7 14 \Y,
lo=-15mA 13.3 137
lo =150 pA -14.7 -149
VoMm- Maximum negative peak output voltage swing lo=15mA -145 -14.38 \%
lo =15mA -13.4 -13.38
AvD Large-signal differential voltage amplification Vo =110V, RL=2kQ 100 450 VimV
rj Input resistance 65 MQ
Cj Input capacitance 2.5 pF
Zo Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio V|c = VIcrmin, Rg =50 Q 80 108 dB
ksvrR Supply-voltage rejection ratio (AVcc+ /AV|Q) Vcc+=%25Vto+15V, Rg=50Q 85 106 dB
Vip=1V -25 -50
los Short-circuit output current Vo =0 mA
VipD=-1V 20 31
Icc Supply current Vo =0, No load 13.8 18 mA
*3 15
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS

Table of Graphs
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TYPICAL CHARACTERISTICS

TLE2141 TLE2142
DISTRIBUTION OF DISTRIBUTION OF
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
24 T T T T T T T 24 T T T T T
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TLE2144 INPUT OFFSET CURRENT?
DISTRIBUTION OF VS
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Figure 3 Figure 4

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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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENTt INPUT BIAS CURRENTt
VS VS
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Figure 7 Figure 8

1t 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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TYPICAL CHARACTERISTICS
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Figure 11

Figure 12

f — Frequency — Hz

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

48

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE T LOW-LEVEL OUTPUT VOLTAGE ¥
'S VS
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4.6 T 17 1400 T 1
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l
S 44 o 1200
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Figure 15

1t 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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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS
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Figure 17 Figure 18

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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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS
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Figure 21

CMRR - Common-Mode Rejection Ratio — dB

k syR— Supply-Voltage Rejection Ratio — dB
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Figure 22

1t 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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EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183C — FEBRUARY 1997 - REVISED JUNE 2006

TYPICAL CHARACTERISTICS
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Figure 25 Figure 26

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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1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

Tpa — Free-Air Temperature = °C

Figure 29
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Vo — Output Voltage - V
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Figure 33 Figure 34

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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TYPICAL CHARACTERISTICS
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Figure 35 Figure 36

1t 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

input offset voltage nulling

The TLE2141 series offers external null pins that can be used to further reduce the input offset voltage. If this

feature is desired, connect the circuit of Figure 37 as shown. If external nulling is not needed, the null pins may
be left unconnected.

3
IN+
5 ouT
IN-
5
OFFSET N2 OFFSET N1

Ve - (split supply)
1kQ GND (single supply)

Figure 37. Input Offset Voltage Null Circuit
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PACKAGE OPTION ADDENDUM

31-Jul-2006

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-9321601QPA ACTIVE CDIP JG 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321602QPA ACTIVE CDIP JG 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321603Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9321603QHA ACTIVE CFP U 10 1 TBD A42 SNPB N / A for Pkg Type
5962-9321603QPA ACTIVE CDIP JG 8 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321604Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9321604QHA ACTIVE CFP U 10 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321604QPA ACTIVE CDIP JG 8 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321605Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9321605QCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
5962-9321606Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9321606QCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
TLE2141ACD ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141ACDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TLE2141ACP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141ACPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141AID ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141AIDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141AIDR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141AIDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141AIP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141AIPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141AMFKB OBSOLETE LCCC FK 20 TBD POST-PLATE N/ A for Pkg Type
TLE2141AMJIGB ACTIVE CDIP JG 1 TBD A42 SNPB N/ A for Pkg Type
TLE2141CD ACTIVE SOIC D 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141CDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141CDR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141CDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141CP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141CPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
TLE2141ID ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
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Type Drawing Qty
no Sh/Br)
TLE2141IDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141IDR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2141IDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2141IP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type

(RoHS)
TLE2141IPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2141MD ACTIVE SOIC D 8 75 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2141MDR ACTIVE SOIC D 8 2500 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2141MFKB OBSOLETE LCCC FK 20 TBD POST-PLATE N/ A for Pkg Type
TLE2141MJGB ACTIVE CDIP JG 8 1 TBD A42 SNPB N/ A for Pkg Type
TLE2142ACD ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142ACDG4 ACTIVE SolIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TLE2142ACDR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TLE2142ACDRG4 ACTIVE SoOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2142ACP OBSOLETE PDIP P 8 TBD Call Tl Call Tl
TLE2142AID ACTIVE SolIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TLE2142AIDR ACTIVE SoOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TLE2142AIDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142AIP OBSOLETE PDIP P 8 TBD Call Tl Call Tl
TLE2142AMD ACTIVE SolIcC D 8 75 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2142AMDR ACTIVE SOIC D 8 2500 TBD CU NIPDAU  Level-1-220C-UNLIM

TLE2142AMFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
TLE2142AMJIGB ACTIVE CDIP JG 8 1 TBD A42 SNPB N/ A for Pkg Type
TLE2142AMUB ACTIVE CFP U 10 1 TBD A42 SNPB N/ A for Pkg Type
TLE2142CD ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2142CDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TLE2142CDR ACTIVE SolIC D 8 2500 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TLE2142CDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TLE2142CP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type

(RoHS)

TLE2142CPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)

TLE2142CPW ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
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Type Drawing Qty
no Sh/Br)

TLE2142CPWG4 ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM

no Sh/Br)
TLE2142CPWLE OBSOLETE TSSOP PW 16 TBD Call Tl Call Tl
TLE2142CPWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142CPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142ID ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142IDG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142IDR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TLE2142IDRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM

no Sh/Br)
TLE2142IP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2142IPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
TLE2142MD ACTIVE SOIC D 8 75 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2142MDR ACTIVE SOIC D 8 2500 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2142MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
TLE2142MJGB ACTIVE CDIP JG 8 1 TBD A42 SNPB N/ A for Pkg Type
TLE2142MUB ACTIVE CFP U 10 1 TBD A42 SNPB N/ A for Pkg Type
TLE2144ACN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144ACNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144AIN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
TLE2144AINE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)

TLE2144AMFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
TLE2144AMJIB ACTIVE CDIP J 14 1 TBD A42 SNPB N / A for Pkg Type
TLE2144CDW ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM

no Sh/Br)

TLE2144CDWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM

no Sh/Br)

TLE2144CDWR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM

no Sh/Br)
TLE2144CDWRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2144CN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144CNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144IDW ACTIVE SoOIC DW 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TLE2144IDWR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
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no Sh/Br)
TLE2144IDWRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2144IN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144INE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TLE2144MDW ACTIVE SOIC DW 16 40 TBD CU NIPDAU  Level-1-220C-UNLIM
TLE2144MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
TLE2144MJB ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
TLE2144MN OBSOLETE PDIP N 14 TBD Call Tl Call Tl

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

®) MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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MECHANICAL DATA

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8

{’} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

MCFPO01A — JANUARY 1995 — REVISED DECEMBER 1995

U (S-GDFP-F10) CERAMIC DUAL FLATPACK
0.250 (6.,35) Base and Seating Plane
0.045 (1,14) ¢ 0.246 (6:10) ’
f 0.026 (0,66)
| I
f
I | 0.008 (0,20)
| 0.080(2,03) | | 0.004 (0,10)
0.050 (1,27) I I
I I
i——— 0.300 (7,62) MAX ——f
I I
0.019 (0,48)
| ! Ilo 1|° I |  § 0015(0,39)
I I
| | T
[ I | [ I ]
| | 0.050 (1,27)
0.280 (7,11) | | | |
0.230 (5,84) i i
[ | | [ | ]
| |
[ | | | | ] _*_
I 5 N I
l l 4 Places
0.005 (0,13) MIN
0.350 (8,89) 0.350 (8,89)
0.250 (6,35) 0.250 (6,35)
4040179/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.

E

Falls within MIL STD 1835 GDFP1-F10 and JEDEC MO-092AA

{’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
z 18 17 16 15 14 13 12 TERMINALS
s o MIN MAX MIN MAX
4 N
19 1 20 0342 | 0358 | 0307 | 0.358
(8,69) | (9,09 | (7,80) | (9,09)
20 10 - 0.442 | 0458 | 0.406 0.458
) o (11,23) | (11,63) | (10,31) | (11,63)
B SQ " 0.640 | 0.660 | 0.495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
A SQ
23 7 - 0739 | 0761 | 0.495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 66 0938 | 0962 | 0850 | 0.858
- s (23,83) | (24,43) | (21.6) | (21.8)
\ / " 1.141 1.165 1.047 1.063
Y N e~ 28.99) | (2959) | (26,6) | (27.0)

26 27 28 1 2 3 4

0020 (051) _f o 0.080 (2,03)
0.010 (0,25) «— 0.064 (1,63)
£ 0020051 A
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
, 0.035 (0,89) _
L 2
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)

0.050 (1,27)

4040140/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E

Falls within JEDEC MS-004

{‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MPDIOO1A — JANUARY 1995 — REVISED JUNE 1999

PLASTIC DUAL-IN-LINE

P (R-PDIP-T8)
0.400 (10,60)
€ 03550002
8 5
A Wadin W llad T
0.260 (6,60)
0.240 (6,10)
o
P NSy
Jyh
0.070 (1,78) MAX
0.325 (8,26)
0.020 (0,51) MIN 0300 (7.62)
I \ ? [—\ f 0.015 (0,38)
0.200 (5,08) MAX Gage Plane
\. v L Seating Plane

* 0.125 (3,18) MIN 0.010 (0,25) NOM

S—
0.430 (10,92)
MAX

0.021 (0,53)
i o 0.38) [ 5] 0.010(0,25) )|

4040082/D 05/98

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001

For the latest package information, go to http://www.ti.com/sc/docs/package/pkg_info.htm

{'} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R-PDSO-GB8)

PLASTIC SMALL—-OUTLINE PACKAGE

0.197 (5,00)
0.189 (4,80)

8 5

i H.H 3

0.244 (6,20)
0.228 (5,80)
0.157 (4,00)
0.150 (3,80)

Pin 1/

i
i

0.007 (0,17) 1

Gauge Plane J— -

0.010 (0,25)

Index Area
4
0.050 (1,27) J ngfg ég?;
[]0.010 (0,25) @]
A
Jg\ L] L] L — l ‘
0.010 (0,25)
L 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25)

IR

)

?

/

?

Seating Plane

4040047-2/F 07/2004

NOTES:

A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C
D

. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

. Falls within JEDEC MS-012 variation AA.

Q" TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

DW (R—PDSO-G16)

PLASTIC SMALL—-OUTLINE PACKAGE

0.413 (10,50)
0.398 (10,10)

SRR

§ a5 (a7
\ 0.299 (7,60)
0.291 (7,40)
L ELER:
oin | J Lm JLWO
Index Area
omo 025 ™]

L 0.104 (2,65) Max

Gauge Plane —{ -

Aiin|nininjninjnh J &

0.010 (0,25)

0.012 (
0.004 ( )

0.013 /}\

0. 008

1 |

:l[ \ / []0.004 (0,10)
1 —- Seating Plane
I~

f

4040000-2/F 06/2004

NOTES:

o ow>

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—013 variation AA.

{'f TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

{‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security

Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265
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