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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

® Low Noise ® Single or Split Supply...4Vto44V
10 Hz... 15nV/NHz ® Fast Settling Time
1 kHz...10.5 nV~Hz 340 ns to 0.1%

® 10000-pF Load Capability 400 ns t0 0.01%

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

® 27-V/us Min Slew Rate ® Large Output Swing

® High Gain-Bandwidth Product . . . 5.9 MHz Vec-+01VtoVee, -1V

® LowV)o ...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 nV/AHz 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-k2/100-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 Vg _ - 0.3 to Vg, — 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 Vgc_ — 0.1 to Vg, — 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 Vg + 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.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141 AVAILABLE OPTIONS

PACKAGED DEVICES
v -
Ta lomax | SMALL OUT CERAMICDIP | PLASTIC DIP
AT 25°C LINET JG) )
(D)
] ] 5000V | TLE2141ACD TLE2141ACP
0°C1070°C | go0uv | TLE2141CD - TLE2141CP
] | s00uv | TLE2121AD TLE2121AIP
~40°C10105°C | 09 v | TLE21411D - TLE2141IP
] | s00uv — TLE2141AMJG —
-55°C10125°C | o900 4v | TLE2141MD TLE2141MJG _

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

TLE2141ACDR).
TLE2142 AVAILABLE OPTIONS
PACKAGED DEVICES
Viomax | SMALL CHIP CERAMIC PLASTIC resop! CERAMIC
Ta pone% | ouTLinet CARRIER DIP DIP W) FLAT PACK
(D) (FK) (JG) (P) ()
750 WV | TLE2142ACD — — TLE2142ACP — —
0°C to 70°C
1200 0V | TLE2142CD — — TLE2142CP | TLE2142CPWLE -
] | 750uv [ TLE212221D — — TLC2142AIP — —
~40°C105°C | ooy | TLE2142D — — TLC2142IP — —
] | 750V [ TLE2142AMD [TLE2142AMFK | TLE2142AMIG — — TLE2142AMU
S5°C0125°C | ooy | TLE2142MD | TLER142MFK | TLER142MUG _ _ 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

v PACKAGED DEVICES
ma
Ta Aomoc | SMALL OUTLINET | CHIP CARRIER | CERAMIC DIP | PLASTIC DIP
(DW) (FK) W) (N)
] ] 15mv — — — TLE2144ACN
0°Cto70°C | s4mv | TLE2144CDW — — TLE2144CN
] [ 15mv — — — TLE2144AIN
~40°C0105°C | 54y | TLE2144DW — — TLE2144IN
] [ 15mv — TLE2144AMFK | TLE2144AMJ —
-55°C0125°C | 55mv | 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)

NOTES: A.

N

ouT

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141 PWTI%E?:}(“KGE TLE2142
D, JG, OR P PACKAGE D, JG, OR P PACKAGE
JG'(Toop vusvS) ¢ (TOP VIEW) JG(Toop VIEV(\'I:) ¢
OFFSETNT [[1 s[INC NC [] 1 U16]NC outfl+ ¥ 8l Vcos
IN-[] 2 7] Vec+ 10UT [| 2 15[] VCC+ 1IN-[] 2 7[] 20uUT
IN+[] 3 6 [] OUT 10UT [| 3 14]] VCC+ 1IN+[] 3 6[] 2IN-
Vee- [] 4 5 |] OFFSET N2 1IN-[] 4 13[]] 20UT Ve [] 4 5[] 2IN+
1IN+ [] 5 12]] 2IN-
Vee-[] 6 11[] 2IN+
TLE2141 Vee-[] 7 10[] 2IN+ TLE2142
FK PACKAGE ne Tl s ofl NC FK PACKAGE
(TOP VIEW) (TOP VIEW)
z 5 6
= 0D OO0
cEJQ TLE2142 22252
OLOOO U PACKAGE 4 '3—"2—”1—"2—0”5'
, 53555 (TOP VIEW) NC [] 4 18[] NC
3 2 1 2019 1IN-]5 17[] 20UT
NG [14 18[] NC NG 1 1o NG NC [l 6 16[] NC
IN-[]5 17[] Vee+ 10UT[] 2 o[l Vocs 1N, [ 7 15[] 2IN-
NC [1e 16[] NC 1IN- 3 8] 20UT NC [] s 14[] NC
IN+ ] 7 15[ OUT 1iNe[[a 7[l2n- S e 12 18
NC T8 o 1011 1213 "C Vee-U 5 6[] 2IN+ Q 19 +Q0
i o T T z S z % z
O 10y O >
Z 022z
S L
(9]
y
o
TLE2144 JopTLE2las TLE2144
DW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOPC\:IIEV%
10UT [] 1 U16]4OUT 10UT(] 1 U14]40UT Z"éo'éz'
1IN-[|2 15[ 4IN- 1IN-[l2 13[]4IN- -~ Z3%9
1IN+ 3 14l 4N+ 1IN+ s 12l 4N+ (55 T
Vee 4 18] Veo- Vel 4 1] Vee- 1IN+ [] 4 18[] 4IN+
2IN+[] 5 12[] 3IN+ 2IN+[] 5 10[] 3IN+ NC []5 17[J NC
2IN-[] 6 11]] 3IN- 2IN-[] 6 o[l 3IN- Vees [ 6 16(] Vec-
2OUT[ 7 10]30UT 20UT(] 7 8] 3ouT NC []7 15 ] NC
NC [] 8 9]l NC 2|N+:|89 10 11 12131> 3N+
o o I o e |
NC - No internal connection Z' 5 (Z) 5 Zl
8 9=
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equivalent schematic

Vee+
. . i . . .
R1 Ra R7 R14 % R18 R19
R21
s 1 1 <
Q30
Q10
1 Q26 Q34
1EN ® ® Q37
[
D2 J
- . (g Q27 D8 R23
Re: | A e i 3 ) |
q
) b Py - +— Q36
IN- —] sl Q6 Q11 I R15 R17
Qi Q4 Qia 011 L e 2 AN ouT
IN + R16
. R9 ‘ /?;LS Q28
Q16 \%" Q31
Q35
c1 \L Lrate mf%m D6
R10 C2| &is A Q32
T ﬁzo D7
. . R22
OFFSET N1 e Q12 Q17 Q2i Q29 Q33
(see Note A) 'y R11 R12
R5 D5
OFFSET N2 R20
(see Note A) ~
Vee-

NOTE A: OFFSET N1 AND OFFSET N2 are only availiable on the TLE2141x devices.

ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2141 TLE2142 TLE2144
Transistors 46 65 130
Resistors 24 43 86
Diodes 14 28
Capacitors 8 16
Epi-FET 1 1 2

2102 4390100 A3SIAIY - 2661 AHYNHG3d - de8LSOT1S
AXbL2I1L ‘YXvied1l ‘Xviedl

SH3I4INdINY TYNOILYHIdO NOISIO3Hd
d33dS-HOIH ISION-MOT HNAITVYIX3



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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

Supply voltage, Voo (See NOte 1) L oo 22V
SUPPIY VO A, Vol s - o vttt ettt et e e e e e e e e e e -22V
Differential input voltage, Vip (sSee NOte 2) . ... .. . e +44V
Input voltage range, Vi (@ny input) . ... e Veosto Voo -0.3V
Input current, 1) (€aCh INPUL) ... oo +1 mA
OUIPUL CUITENE, LG« oot e e e e e e e +80 mA
Total CUMTENt INTO VoG s « - oo e e et e e 80 mA
Total current OUt Of Voo L - oo 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ..., unlimited
Package thermal impedance, 05 (see Notes4 and 5): Dpackage .............. .. ... ... 97.1°C/W
DWopackage ........................ 57.3°C/W

Npackage .................cnn.. 79.7°C/W

Ppackage ................coii.L. 84.6°C/W

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

Package thermal impedance, 0,c (see Notes 4 and 5): FKpackage ........................... 5.6°C/W
Jpackage ... 15.1°C/W

JGpackage ... 14.5°C/W

Upackage .................nn.. 14.7°C/W

Operating free-air temperature range, Ta: Csuffix ....... ... o i 0°C to 70°C
Isuffix ... -40°C to 105°C

Msuffix ... -55°C to 125°C

Storage temperature range . ...... ... -65°C to 150°C
Case temperature for 60 seconds: FKpackage . .............ouuiiiiiiiiiiin 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

1 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. All voltage values, except differential voltages, are with respect to the midpoint between Vg, and Veg-.

2. Differential voltages are at IN+ with respect to IN -. Excessive current flows, if input, are brought below Vg - 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 (max), 6,4, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Ty(max) - Ta)/0,a. Operating at the absolute maximum T 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

C SUFFIX | SUFFIX M SUFFIX
MIN MAX MIN MAX MIN MAX UNIT
Supply voltage, Voo + 12 122 12 +22 12 122 \%
Vec=5V 0 2.9 0 2.7 0 27
Common-mode input voltage, V|c Voo = 15V 15 129 15 127 15 127 \Y
Operating free-air temperature, Tp 0 70 -40 105 -55 125 °C

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS Tat TN TP MAX MIN TP MAX UNIT
25°C 225 1400 200 1000
Vio Input offset voltage Full range 1700 1300l MV
Temperature coefficient of
. Full range 1.7 1.7 V/°C
VIO input offset voltage Vo=25V Re =500, ull rang uv/
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
lis Input bias current Full range > 1 51 LA
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 32 3 32
Vicr voltage range Rs=500Q 0 0 v
Full range to to
29 29
| 25°C 3.9 41 3.9 41
=-150
OH HA Fullrange | 3.8 3.8
v Hiahlevel | | A 25°C 3.8 4 3.8 4 v
OH igh-level output voltage oH=-1.5m Full range 37 37
| ; A 25°C 3.2 3.7 3.2 3.7
oH=-15m Full range 3.2 3.2
25°C 75 125 75 125
loL= 150 uA
oL K Full range 150 150
mV
25°C 150 225 150 225
VoL Low-level output voltage loL=15mA Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=1 A \%
oL=15m Full range 1.7 1.7
A Large-signal differential Voo =225V, R_=2kQ, 25°C 50 220 50 220 vimV
VD voltage amplification Vo=1Vto-15V Full range o5 o5 m
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode rejection , 25°C 85 118 85 118
CMRR ratio Vic = Vicamin, Rs = 50 @ Full range 80 80 dB
‘ Supply-voltage rejection | Vgg+=+2.5Vto+15V, 25°C 90 106 90 106 dB
SVR ratio (AVcc+/AVi0) Rs =50 Q Full range 85 85
I Supply current Vo=25V, No load, 25°C 34 44 34 44 mA
ce PRl Vic=25V Full range 4.6 46

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141C operating characteristics, Voc =5V, Ta = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS MIN ™YP MAX | MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp = -1 R =2kt 45 45 v
; : s
SR- Negative slew rate Cy = 500 pFT 42 42 T
- Avp= -1, T00.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 us
v E | | Rs =20 Q, f=10Hz 15 15 VAFZ
ivalent input noise voltage n z
n quivalent input noise voltage 'e "~50 f=1 kHz 105 105
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
NPP)  noise voltage f=01 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 o
In Equivalent input noise current -1 Kz 05 05 pANHz
Total harmonic distortion Vo=1V1to3V, R =2kQf, o o
THD + N plus noise Avp =2, f=10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R. = 2kQt, C, = 100 pFt 5.9 5.9 MHz
= t = T
Gain-bandwidth product puszlar, o CL=100pF 5.8 5.8 MHz
Maximum output-swing Voee) = 2V, RL = 2 kQt,
Bom  pandwidth Ap = 1, CL =100 pFt 660 660 kHz
dm Phase margin at unity gain R_ = 2 kQt, C_ =100 pFf 57° 57°
T R and C|_terminated to 2.5 V.
3 15
EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141C electrical characteristics at specified free-air temperature, Ve

otherwise noted)

= +15 V (unless

PARAMETER TEST CONDITIONS Tat TLE2141C TLE211AC UNIT
MIN TYP MAX MIN TYP MAX
25°C 200 900 175 500
Vio Input offset voltage Full range 1300 800 uv
(ViVITo) I??r:gﬁizg#;tc\?cj:fzgeem Vic =0, Rs =500, Full range 1.7 1.7 uv/°C
Vo=0 25°C 7 100 7 100
o Input offset current Full range 150 150 nA
25°C -07 -15 -0.7 -15
s Input bias current Full range 1o 16 uA
-15 -15.3 -15 -15.3
25°C to to to to
Vier Common-mode input Re =50 © 13 13.2 13 13.2 v
voltage range -15 -15.3 -15 -153
Full range to to to to
12.9 13.1 12.9 13.1
25°C 13.8 14.1 13.8 14.1
lo=-150 uA Fullrange | 13.7 13.7
Vours Maximum positive: peak lo = -1.5mA 25°C 13.7 14 13.7 14 v
output voltage swing Full range 13.6 13.6
25°C 13.1 13.7 13.1 13.7
lo=-15mA Full range 13 13
25°C -14.7 -149 -14.7 -14.9
lo =150 uA Fullrange | -14.6 -14.6
Maximum negative 25°C | -145 -14.8 -145 -14.8
Vowm- z\tlev?:goutput voltage lo=15mA Fullrange | —14.4 124 \%
25°C -13.4 -13.8 -13.4 -13.8
lo=15mA Full range | -13.3 ~133
py,  arge-signal differental Vo= £10V 25°C 100 450 100 450 -y
voltage amplification Full range 75 75
ri Input resistance R =2 kQ 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 %p;ené:nociomp”t f=1MHz 25°C 30 30 Q
- 25°C 85 108 85 108
CMRR f;?;?:?oonnrg%de Vic = Vicrmin, - Rs =850 Q Full range 80 80 @
o i?gg%-:(::;ge Voo =+25Vio+15V, 25°C 90 106 90 106 o
(AVec+ /AV0) Rg=50Q Full range 85 85
B el T e I -
lcc Supply current Vo= 0, No load 25°C 35 45 35 45 mA
Full range 4.7 4.7

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141C operating characteristics, Vcc+ = £15V, Tp = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS MIN P MAX | mIN TP MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
SR- Negative slew rate CL =500 pF 27 42 27 42 s
o Ap=-1, To 0.1% 0.34 0.34
ts Settling time 10-V step To 0.01% 04 04 us
Rs =20 Q, f=10Hz 15 15 -
Vi, Equivalent input noise voltage Re= 200, P 05 05 nV/NHz
Vaep) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 .
In Equivalent input noise current PR 047 047 pANHz
THD + N :t;ti:leharmonic distortion plus x\(/)ép:p)1=0‘20 vV, i_ To2kk|_£é 0.01% 0.01%
B1 Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product pusle o CL=100eR 5.9 5.9 MHz
oo pmmossions — Tiom -y a2 |
Om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2142C electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2142C TLE2142AC UNIT
MIN TYP MAX MIN TYP MAX
25°C 220 1900 200 1500
Vio Input offset voltage Full range 2200 s0l MV
2V/To] ;epr:r g;fe;t:tn\a/;?;gfelment of Vo=25V, R =50, Full range 1.7 1.7 uv/°C
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
Ig Input bias current Full range Y 1| A
0 -0.3 0 -0.3
25°C to to to to
. i 3 3.2 3 3.2
Vicr \C/:c?lgg]eopanmgo: e Rs=50Q 0 0 v
Full range to to
29 29
25°C 3.9 41 3.9 41
lon = -150 nA Fullrange | 3.8 38
25°C 3.8 4 3.8 4
Voy  High-level output voltage | lop = -1.5 mA Full range 37 37 \
25°C 3.4 3.7 3.4 3.7
lon = -15 mA Full range 3.4 3.4
25°C 75 125 75 125
loL =150 uA Full range 150 150
25°C 150 225 150 225| MV
VoL Low-level output voltage loL=15mA Full range 250 250
25°C 1.2 1.4 1.2 1.4
o, =15 mA Full range 1.5 1.5 v
Ao Large-signal differential Voc=+25V, R_=2kQ, 25°C 50 220 50 220 V/mv
voltage amplification Vo=1Vto-15V Full range 25 25
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, f:qp;e”&g’nociomp”t f=1MHz 25°C 30 30 Q
_ 25°C 85 118 85 118
CMRR f;cj);?:?oonnrgi%de Vic = Vicrmin, - Rs =50 Q Full range 80 80 @
ksvr Supply-voltage rejection VCC_i =+25Vto£15V, 25°C 90 106 90 106 4B
ratio (AVgg+/AV|0) Rs =50 Q Full range 85 85
Vo=25V, Noload, 25°C 66 88 66 88
lcc  Supply current Vic=25V Full range 92 2] ™

 Full range is 0°C to 70°C.
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TLE2142C operating characteristics, Vcc =5V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp = -1, R_ = 2 kQt, 45 45 Vins
SR- Negative slew rate CL =500 pF 42 42
et Ayp = -1 To0.1% 0.16 0.16
t ttling ti ’
s eting ime 2.5-V step T0 0.01% 0.22 0.22 us
v £ | | Rs =20 Q, f=10Hz 15 15 VAHE
ivalent input noise voltage n z
n quivalent input noise voltage I'e 50 q, f=1 KHz 105 105
v Peak-to-peak equiva|ent f=0.1Hzto1Hz 0.48 0.48 v
NPP)  input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
_ _ _ f=10Hz 1.92 1.92 -
In Equivalent input noise current -1 KMz 05 05 pANHz
Total harmonic distortion plus Vo=1Vto3V, R =2k,
THD+N | ice Avp =2, f =10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth RL = 2 kQt, CL =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 Vopp) =2V, R, = 2 kQf,
Bowm bandwidth Avp = 1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain R = 2 kQt, C_ =100 pF 57° 57°
T R_terminates at 2.5 V.
3 1,
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PRECISION OPERATIONAL AMPLIFIERS
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TLE2142C electrical characteristics at specified free-air temperature, Ve

otherwise noted)

= +15 V (unless

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | " | 25°C 290 1200 275 750 v
t t volt
io Inputolisetvotiage Full range 1600 1200 M
Temperature coefficient of
o0 : Full range 1.7 1.7 uv/°C
input offset voltage Vic = 0, Rs = 50 Q,
Vo=0 25°C 7 100 7 100
| | ff: A
10 nput offset current Full range 150 150 n
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B putblas cu Full range 16 16| M
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VIcR npu Rs =50 Q \%
voltage range -15 -15.3 -15 -153
Full range to to to to
12.9 13.1 12.9 13.1
| 25°C 13.8 14.1 13.8 14.1
=-150
o HA Fullrange | 13.7 13.7
Maxi itive peak 25°C 13.7 14 13.7 14
Vous ximum positive pe lo=—15mA v
output voltage swing Fullrange | 13.6 13.6
| ; A 25°C 13.3 13.7 13.3 13.7
o=-15m Fullrange | 13.2 13.2
25°C -14.7 -149 -14.7 -14.9
lo =150 pA
o i Fullrange | -14.6 -14.6
Maxi ti K 25°C -145 -14.8 -145 -14.8
Vour- aximum negative peal lo=15mA Y
output voltage swing Full range | -14.4 -14.4
| ] A 25°C -13.4 -13.8 -13.4 -13.8
=15m.
o Full range | -13.3 -13.3
Large-signal differential 25°C 100 450 100 450
Ao arge-signa ,d.' erentia Vo =+10V Ny
voltage amplification Full range 75 75
i Input resistance RL =2 kQ 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1 MHz 25°C 30 30 Q
impedance
- _ ; 25°C 85 108 85 108
CMRR Cqmmon mpde V¢ = Vicrmin, dB
rejection ratio Rs =50 Q Full range 80 80
‘ Supply-voltage rejection [ Vgg+ =+ 25Vto+15 YV, 25°C 90 106 90 106 dB
SVR " ratio (AVcg+/AV0) Rs=50Q Full range 85 85
| - v Vip=1V c -25 -50 -25  -50 R
ort-circuit output current =0 25° m
os ri-cireutt oufput current | Vo Vip= -1V 20 31 20 3
| Suool Va0 No load 25°C 6.9 6.9 A
t =
ce Hpply curren 0= oloa Full range 9.4 9.4 m

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142C operating characteristics, Vcc+ = £15V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
s
SR- Negative slew rate CL =500 pF 27 42 27 42 T
Seting Ap=-1, To0.1% 0.34 0.34
s ettling time 10-V step T0 0.01% 0.4 0.4 us
Rs =20 Q, f=10Hz 15 15 o
Vi, Equivalent input noise voltage Re-200 P 05 05 nV/NHz
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) noise voltage f=0.1Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 o
In Equivalent input noise current -1 Kz 047 047 pANHz
Total harmonic distortion plus Vopp) =20V, RL =2 kQ,
THD + N noise Ayp =10, f=10kHz 0.01% 0.01%
B1 Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
RL=2kQ,, CL =100 pF,
Gain-bandwidth product o0 K L=T0P 5.9 5.9 MHz
Maximum output-swing Vopp) =20V, RL =2 kQ,
Bowm bandwidth A =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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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2144C TLE2144AC
A MIN TYP MAX MIN TYP MAX UNIT
v 25°C 0.5 3.8 0.5 3 v
10 Input offset voltage Full range 14 36 m
Temperature coefficient o
VIO of input offset voltage Vo=25V, Full range 7 7 WPe
| ot Vig =25V Rs =500, 25°C 8 100 8100
10 nput offset current Full range 150 150 n
| | b 25°C -0.8 -2 -0.8 -2 A
nput bias current
1B put blas cu Full range 21 21| M
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 3.2 3 3.2
VIR yoltage range Rs=50Q 0 0 v
Full range to to
29 2.9
| A 25°C 3.9 4.1 3.9 4.1
=-150
OH K Fullrange | 3.8 3.8
High-level output 25°C 3.8 4 3.8 4
VoH gh-level outpu lon=-1.5mA \%
voltage Full range 3.7 3.7
| | A 25°C 3.4 3.7 3.4 3.7
=-15
OH m 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 loL=1.5mA
voltage Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=1 A \%
oL=15m Full range 1.7 1.7
A Large-signal differential | Vgg =225V, RL = 2kQ, 25°C 50 95 50 95 ViV
VD voltage amplification Vo=1Vto-15V Full range 25 25 m
ri Input resistance 25°C 70 70 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode X 25°C 85 118 85 118
CMRR  rejection ratio Vie=Vicmin, - Rs =802 reiriee T so 80 dB
Supply-voltage Voos =25V 10 %15V, 25°C 9 106 90 106
ksvr  rejection ratio Re =500 dB
(AVec 1 /AV0) $= Full range 85 85
| Suppl t Vo=25V, No load, 25°C 132 17.6 13.2 17.6 A
u curren m
cc PRl Vic=25V Full range 185 185

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C operating characteristics, Vcc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2143C TLE2141AC UNIT
MIN TYP MAX| MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL = 2 kQt, 45 45 v
- s
SR- Negative slew rate Ci =500 pF 42 42 T
- Ap=-1, To 0.1% 0.16 0.16
t ettling time S
s gt 25V step T0 0.01% 0.22 0.22 K
v Equivalent input Rs=209Q, f=10Hz 15 15 VAFE
n noise voltage Rs=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equiva|ent f=0.1Hzto1Hz 0.48 0.48 v
N(PP)  input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 K
| Equiva|ent input f=10Hz 1.92 1.92 A/\/H_
n noise current f=1kHz 0.5 0.5 P z
Total harmonic distortion plus  |Vo=1V1o3YV, R, = 2 kQf,
THD + N noise Avp =2, f =10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R_ = 2 kQt, C_ =100 pF 5.9 5.9 MHz
. . RL = 2 kQt, CL =100 pF,
Gain-bandwidth product f = 100 kHa2 5.8 5.8 MHz
Maximum output-swing Vopp) =2V, R. = 2 kQt,
Bowm bandwidth Ap=1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain R_ = 2 kQf, 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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2143C TLE2144AC
A MIN TYP MAX| MIN TYP MAX UNIT
v 25°C 0.6 24 0.5 1.5 v
10 Input offset voltage Full range 30 >4 m
Temperature coefficient
. Full range 1.7 1.7 V/°C
avio of input offset voltage Vic =0, Rg =50 Q, g wv/
Vo=0 25°C 7 100 7 100
| | ff A
10 nput offset current Full range 150 150 n
| | b 25°C -07 -15 -07 -15 A
nput bias current
1B put bias cu Full range ~16 _16| "
-15 -153 -15 -15.3
25°C to to to to
Common-mode input 13 13.2 13 13.2
Vier mmon-m inpu R =50 Q Vv
voltage range -15 -153 -15 -15
Full range to to to to
12.9 13.1 12.9 13.1
| A 25°C 13.8 141 13.8 141
=-150
0 K Fullrange | 13.7 13.7
Maxi ositive peak 25°C 13.7 14 13.7 14
Vous imum positive p o= -1.5mA v
output voltage swing Full range 13.6 13.6
25°C 13.1 13.7 13.1 13.7
lo=-15mA
Full range 13 13
25°C -14.7 -149 -14.7 -14.9
lo =150 uA
0 K Fullrange | -14.6 -14.6
Maximum negative 25°C -145 -148 -145 -14.8
Vom- peak output voltage lo=15mA \
swing Fullrange | -14.4 -14.4
| ] A 25°C -13.4 -13.8 -13.4 -13.8
o=15m Full range | -13.3 ~133
L -signal differential 25°C 100 170 100 170
Ao arge-signal _QI erentia Vo =410V V/mV
voltage amplification Full range 75 75
ri Input resistance R =2 kQ 25°C 65 65 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode ] 25°C 85 108 85 108
CMRR  rejection ratio Vie=Vicmin, - Rs =802 reiriee T so 80 dB
Supply-voltage Voos =25V 10 %15V, 25°C 9 106 90 106
ksvr  rejection ratio Re =50 Q dB
(AVge+ /AV0) S= Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo=0 0550 mA
current Vip=-1V 20 31 20 31
s 25°C 13.8 18 13.8 18
| I t Vo =0, No load A
ce upply curren o oloa Full range 18.8 188 ™

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C operating characteristics, Vcc+ = £15 'V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2144C TLE2149AC UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL=2kQ, 27 45 27 45 v
SR- Negative slew rate C =500 pF 27 42 27 42 s
o Ayp=-1, To 0.1% 0.34 0.34
s Setting time 10-V step T00.01% 0.4 0.4 us
Rs =20 Q, f=10Hz 15 15 -
Vi Equivalent input noise voltage Rs-20Q -1 KHz 105 105 nVAHz
Vapp) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 -
In Equivalent input noise current -1 KMz 047 047 pA~HZ
THD + N 'r:zti:leharmonic distortion plus X\?I;pzp):o,zo Vv, i_ :ozklﬁz 0.01% 0.01%
By Unity-gain bandwidth Rp =2 kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product pLs2ie o GL=100en 59 59 MHz
Maximum output-swin V =20V, R =2kQ,
Bom bancwidth s A\%P: 0 C:: =100 pF 668 668 kHz
Om Phase margin at unity gain RL=2kQ, CL =100 pF 58° 58°
3 1
EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2141] TLE2IA UNIT
MIN TYP MAX MIN TYP MAX
25°C 225 1400 200 1000
Vio Input offset voltage Full range 1900 o0l MV
(ViVITo) I??r:gﬁizg#;;c\?cjggeem Vo =25V, Rs =50, Full range 1.7 1.7 uv/°C
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 200 200 nA
25°C -0.8 -2 -0.8 -2
s Input bias current Full range Y Y uA
0 -0.3 0 -0.3
25°C to to to to
Vier Common-mode input Rg = 50 © 3 3.2 3 3.2 v
voltage range 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = — 150 pA 39 41 39 41
lon =-1.5 MA 25°C 3.8 4 3.8 4
lon = - 15 mA 32 37 32 37
VoH High-level output voltage lon = 100 A 38 38 \
loH=-1mA Full range 3.7 3.7
loH =-10 mA 3.3 3.3
loL=150 pA 75 125 75 125
loL = 1.5 pA 25°C 150 225 150 225 MV
loL=15mA 1.2 1.6 1.2 1.6 \%
VoL Low-level output voltage loL = 100 pA 175 175
loL = 1 mA Full range 225 25| ™
loL =10 mA 1.4 14| Vv
Ao Large-signal differential | Voo =425V, RL=2kQ, 25°C 50 220 50 220 Vjmv
voltage amplification Vo=1Vto-15V Full range 10 10
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 %p;enéfnociomp”t f=1MHz 25°C 30 30 Q
, 25°C 85 118 85 118
CMRR f;cj);?:?oonnrgi%de Vic = Vicrmin, - Rs =50 Q Full range 80 80 @
ksvr Supply-voltage rejection VCC_i =+25Vto %15V, 25°C 90 106 9 106 dB
ratio (AVgg+/AV|0) Rs =50 Q Full range 85 85
lcc  Supply current Vo=25V, No load, 25°C 34 44 el
Vic=25V Full range 4.6 46

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 operating characteristics, Vcc =5V, Ta = 25°C

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS MIN — MAX | MIN e~ MAX UNIT
SR+ Positive slew rate Ap=-1 R, = 2 kQt 45 45 v
; , s
SR- Negative slew rate CL =500 pF 42 42 s
o Avp=-1, T0 0.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 us
v E | | Rs =20 Q, f=10Hz 15 15 VAFZ
ivalent input noise voltage n z
n quivaient input noise voltage e —50 @, f=1 kHz 105 105
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 -
In Equivalent input noise current -1 Kz 05 05 pANHz
Total harmonic distortion plus  [Vgo=1Vto3V, R, =2kQf, o o
THD + N noise Avp =2, f=10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth R. =2 kQf, CL = 100 pFf 5.9 5.9 MHz
= t = T
Gain-bandwidth product pusZla o CL=100pF 5.8 5.8 MHz
Maximum output-swing Vope) =2V, R_ = 2 kQt,
Bom bandwidth Ap=1, CL = 100 pFt 660 660 kHz
Om Phase margin at unity gain R, =2 kQf, CL = 100 pFf 57° 57°
T R and C|_terminated to 2.5 V.
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . I 25°C 200 900 175 500 v
t t volt:
io Input ofisetvoltage Full range 1500 1000| M
Temperature coefficient of
) Full range 1.7 1.7 V/°C
VIO input offset voltage Vic=0, Rs = 50 Q, ufirang wv/
| | . Vo=0 25°C 7 100 7_toof
10 nput offset current Full range 200 0] "
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B put bl . Full range -1.7 -1.7 "
-15 -153 -15 -153
25°C to to to to
v Common-mode input Re - 50 O 13 132 13 132 v
ICR " voltage range s° -15 -15.3 -15 -15.3
Full range to to to to
12.7 12.9 12.7 12.9
lo=-150 pA 13.8 141 13.8 141
lo=-1.5mA 25°C 13.7 14 13.7 14
v Maximum positive peak lo=-15mA 13.1 13.7 131 13.7 v
OM+  output voltage swing lo = -100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 pA -14.7 -149 -14.7 -149
lo=1.5mA 25°C -145 -14.8 -145 -1438
v Maximum negative peak IO = 15 mA —134 —138 —134 —138 v
OM- output voltage swing lo = 100 pA -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-sianal differential 25°C 100 450 100 450
Ap  Argesignaldifferential -t C L6y R oka V/mv
voltage amplification Full range 40 40
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1 MHz 25°C 30 30 Q
impedance
Common-mode . 25°C 85 108 85 108
CMRR  oisction ratio Vic = Vicamin, Rs =50 @ ey range 80 80 dB
‘ Supply-voltage rejection [ Vgg+=+25Vto 15V, 25°C 90 106 90 106 dB
SVR ratio (AVcc+/AVi0) Rs =50 Q Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo =0 085G mA
current Vip=-1V 20 31 20 31
| Suppl t v 0 No load 25°C 3.5 4.5 3.5 45 A
upply curren =0, o loa m
ce PPl ° Full range 47 47

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 operating characteristics, Vcc+ =15V, T = 25°C

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
s
SR- Negative slew rate C_ = 500 pF 27 42 27 42 T
t Settling time Avp=-1, To0.1% 034 034 us
S 10-V step To 0.01% 0.4 0.4
v Euvalont ool Rs=20Q, f=10Hz 15 15 VA
n quivalent input noise voltage Re= 200, o1 Kz 105 105 nVAHz
v Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 o
In Equivalent input noise current -1 Kz 047 047 pANHz
Total harmonic distortion plus Vopp) =20V, R =2 kQ,
THD+N noise Ayp =10, f=10kHz 0.01% 0.01%
B4 Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
RL =2k, CL =100 pF,
Gain-bandwidth product f'=‘100 KHz L P 5.9 5.9 MHz
Maximum output-swing Vopp) =20V, R =2 kQ,
Bowm bandwidth Ayp =1, CL =100 pF 668 668 kHz
Om Phase margin at unity gain Ry =2 kQ, CL =100 pF 58° 58°
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142I electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise
noted)

TLE2142I TLE2142Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
25°C 220 1900 220 1500
Vio Input offset voltage Full range 2400 2000 uv
Temperature coefficient
) Full range 1.7 1.7 V/°C
VIO of input offset voltage Vo=25V, Rs =509, u g uv/
Vic=25V 25°C 8 100 8 100
lio Input offset current Full range 200 200 nA
25°C -0.8 -2 -0.8 -2
lis Input bias current Full range 52 5o LA
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 32 3 32
VIcR npu Rs=50Q \%
voltage range 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
lon = - 150 pA 39 41 39 41
lon = -1.5 mA 25°C 3.8 4 3.8 4
v Hiahlevel | loy=-15mA 3.4 3.7 3.4 3.7 v
igh-level output voltage
oH  High-ieveloulputvoltage I "0 uA 3.8 3.8
lon=1mA Full range 3.7 3.7
lon = 10 MA 35 35
lor = 150 pA 75 125 75 125
V
loL = 1.5 mA 25°C 150 225 150 225
loL=15mA 1.2 1.4 1.2 1.4 \%
V Low-level output volt
oL ow-level output voltage oL = 100 A 175 175
V
loL=1mA Full range 225 225 m
loL= 10 mA 1.2 12| Vv
A Large-signal differential | Vig = 2.5V, R.=2kq, [ 25°C 50 220 50 220 vimV
VD voltage amplification Vo=1Vto-15V Full range 10 10 m
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode rejection 25°C 85 118 85 118
CMRR : Vic=V in, Rg=50Q dB
ratio Ic = VicRMIN S Full range 80 80
‘ Supply-voltage rejection |Vgg+=+25Vto£15V, 25°C 90 106 90 106 dB
SVR ratio (AVgc+ /AV0) Rs =50 Q Full range 85 85
I Supply current Vo=25V, No load, 25°C 66 88 66 88 mA
ce 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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

PARAMETER TEST CONDITIONS TLE21321 TLE2142A UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp = -1 R, = 2 kQt 45 45 v
, ) s
SR- Negative slew rate CL =500 pF 42 42 s
o Avp = -1, To0.1% 0.16 0.16
s Settling time 2.5-V step T0 0.01% 0.22 0.22 us
v Equivalent input noise Rs=209Q, f=10Hz 15 15 nVAFZ
n voltage Rs=20Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48
VN(PP) input Y
noise Vo|tage f=0.1Hzto 10 Hz 0.51 0.51
| Equivalent input noise f=10Hz 1.92 1.92 AN
n current f=1kHz 0.5 0.5 P z
Total harmonic distortion Vo=1Vto3V, R_=2 kQt,
THD + N plus noise Avp =2, f=10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth R =2 kQt, CL =100 pF 5.9 5.9 MHz
i i RL=2kQf, Cp = 100 pF,
Gain-bandwidth product £ = 100 kHz 5.8 5.8 MHz
Maximum output-swing Vo(pp) =2V, R =2 kQT,
Bowm bandwidth Ayp =1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain RL = 2 kQt, CL =100 pF 57° 57°
T R terminates at 2.5 V.
¥ 7
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21421 electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = 115 V (unless

TLE2142I TLE2142I
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . | 25°C 290 1200 275 750 v
t t volt
i Inputorisetvotage Full range 1800 1400 M
Temperature coefficient of
) Full range 1.7 1.7 V/°C
VIO input offset voltage Vic=0, Rs = 50 O, ufirang wv/
Vo=0 25°C 7 100 7 100
| | ff A
10 nput offset current Full range 200 200 n
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B put bl . Full range -1.7 -1.7 "
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VIcR It npu Rs=50Q \
voltage range -15 -15.3 -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
v Maximum positive peak lo=-15mA 133 137 133 137 v
OM+  output voltage swing lo = -100 A 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.3 13.3
lo =150 pA -14.7 -149 -14.7 -14.9
lo=1.5mA 25°C -145 -148 -145 -1438
v Maximum negative peak IO =15 mA -13.4 -13.8 -13.4 -13.8 v
OM- output voltage swing lo = 100 pA -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-signal differential 25°C 100 450 100 450
Ap  Argesignal differentia Vo=£10V, R_=2kQ V/mv
voltage amplification Full range 40 40
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output imped- f=1 MHz 25°C 30 30 o
ance
C -mod iecti V|c = Vicrmin 25°C 85 108 85 108
CMRR ommon-mode rejection 4B
ratio Rs=50Q Full range 80 80
‘ Supply-voltage rejection Vog+=+25Vto+15V, 25°C 90 106 90 106 dB
SVR ratio (AVgc+ /AV0) Rs =50 Q Full range 85 85
| . v Vip=1V c -25 -50 -25  -50 R
ort-circuit output current =0 25°
0s ircuit output curren o) Vip= 1V 20 a1 20 a1 m
[ Suppl Vo=0 No load 25°C 69 69 A
t =
ce tpply cuirren 0= o loa Full range 9.4 9.4 m

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142| operating characteristics, Vcc+ =15V, T = 25°C

TLE2142] TLE2142Al
PARAMETER TEST CONDITIONS MIN TP MAX MIN TP MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 30 45 30 45 v
s
SR- Negative slew rate CL =500 pF 30 42 30 42 T
o Ap=-1, To 0.1% 0.34 0.34
s Settling time 10-V step T0 0.01% 0.4 0.4 us
Rs =20 Q, f=10Hz 15 15 .
Vi Equivalent input noise voltage Re-200 -1 Kz 105 105 nV/Hz
s = ) = . .
v Peak-to-peak equivalent input [ f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 o
In Equivalent input noise current -1 Kz 047 047 pANHz
Total harmonic distortion plus Vopp) =20V, RL =2 kQ,
THD + N noise Ayp =10, f=10kHz 0.01% 0.01%
By Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
RL=2kQ, CL =100 pF,
Gain-bandwidth product 100 ks L=T0P 5.9 5.9 MHz
Maximum output-swing Vopp) =20V, RL =2 kQ,
Bowm bandwidth Ap =1, CL = 100 pF 668 668 kHz
Om Phase margin at unity gain RL=2kQ, CL =100 pF 58° 58°
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144l electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise

noted)
TLE21441 TLE2144Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
v 25°C 0.5 3.8 0.5 3 v
10 Input offset voltage Full range 28 m
Temperature coefficient o
IO of input offset voltage Vig=0 Re =50 Full range 1.7 1.7 uv/°C
| | . Vo=0 25°C 8 100 8 100 A
10 nput offset current Full range 200 200 n
| | b 25°C -0.8 -2 -0.8 -2 A
nput bias current
1B put blas cu Full range 22 22| H
0 -03 0 -03
25°C to to to to
Common-mode input 3.2 3.2
Vicr voltage range Rs=500Q _03 _0.3 v
Full range to to to to
2.7 29 2.7 29
loy = -150 uA 3.9 4.1 3.9 4.1
loy=-1.5mA 25°C 3.8 4 3.8 4
v High-level loH=-15mA 3.4 3.7 3.4 3.7 v
OH  output voltage loy = 100 pA 3.8 3.8
lon=1mA Full range 3.7 3.7
loy =10 mA 3.5 3.5
loL =150 pA 75 125 75 125
mV
loL=1.5uA 25°C 150 225 150 225
v Low-level loL=15mA 1.2 1.6 1.2 1.6 \Y
OL  output voltage loL = 100 pA 175 175
\Y
loL=1mA Full range 225 225 m
loL = 10 mA 1.4 1.4 \Y
A Large-signal differential |V,c=+25YV, RL=2kQ, 25°C 50 95 50 95 vimv
VD voltage amplification Vo=1Vto-15V Full range 10 10 m
ri 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
Common-mode . 25°C 85 118 85 118
CMRR rejection ratio Vic = Vicrmin, Rs =500 Full range 80 80 dB
Supply-voltage Vet =125V 1015V, 25°C 90 106 90 106
ksyr  rejection ratio RCC—_SO_Q ’ - ’ dB
(AVec 1 /AV0) S = Full range 85 85
I Supply current Vo=25V, No load, 25°C 132 176 182 176 mA
ce Vic=25V Full range 18.4 18.4

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144I operating characteristics, Vcc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TLE21441 TLE2134AI UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp=-1, R = 2 kQf, 45 45 v
SR- Negative slew rate C_ =500 pF 42 42 s
o Ayp = -1, To 0.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 Ks
Rs =20 Q, f=10Hz 15 15 o
Vi Equivalent input noise voltage Re-20 0, PR 105 105 nVAHz
Vapp) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1Hzto 10 Hz 0.51 0.51
f=10Hz 1.92 1.92 o
In Equivalent input noise current 1210 KHz 05 05 pANHZ
THD + N 'rl]'zti::eharmomc distortion plus X\(/)D=:1 QY to3V, F:L Tozkk'_gizz‘r, 0.0052% 0.0052%
By Unity-gain bandwidth R_ = 2 kQt, C_ =100 pF 5.9 5.9 MHz
Gain-bandwidth product fRzL :ozokgz’ Cu = 100 pF, 5.8 5.8 MHz
G Umumosputoung [vopn -2V Au-2ual,
Om Phase margin at unity gain R. = 2 kQf, CL =100 pF 57° 57°
T R|_terminates at 2.5 V
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144I electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

TLE21441 TLE2144Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
v 25°C 0.6 24 0.5 1.5 v
10 Input offset voltage Full range 30 58 m
Temperature coefficient o
VIO of input offset voltage Vic =0, Rs =50, Full range 1.7 1.7 uv/°C
Vo=0 25°C 7 100 7 100
| | ff A
10 nput offset current Full range 200 200| "
| | b 25°C -0.7 -15 -0.7 -15 A
nput bias current
1B putbl u Full range -1.7 -1.7 "
-15 -153 -15 -15.3
25°C to to to to
Common-mode input 13 13.2 13 13.2
VIcR npu Rs=50Q \%
voltage range -15 -153 -15 -153
Full range to to to to
127 129 127 129
lo=-150 uA 13.8 141 13.8 141
lo=-15mA 25°C 13.7 14 13.7 14
v Maximum positive peak |lo=-15mA 13.1 13.7 13.1 13.7 v
OM+  output voltage swing lo = - 100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 uA -14.7 -149 -14.7 -14.9
lo=1.5mA 25°C -145 -148 -145 -1438
Maxlimum ”egall“ve lo=15mA -13.4 -13.8 -13.4 -13.8
Vom- peak output voltage \%
swing lo =100 A -14.6 -14.6
lo=1mA Full range | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-signal differential 25°C 100 170 100 170
Avp voltage amplification Vo=+10V, RL=2kQ Full range 40 40 Vimv
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2o Open-loop f=1MHz 25°C 30 30 Q
output impedance
Common-mode ] 25°C 85 108 85 108
CMRR * rejection ratio Vie=Vicamin,  Rs =802 reoriee | so 80 dB
Supply-voltage Vs =25V 1015V, 25°C 9 106 90 106
ksvr  rejection ratio Re 250 Q dB
(AVoe+ /AV0) S = Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo =0 0550 mA
current Vip=-1V 20 31 20 31
| Suopl X Va0 No load 25°C 13.8 18 13.8 18 A
u curren =0, o loa m
ce PPy ° Full range 18.8 18.8

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144I operating characteristics, Vcc+ =15V, T = 25°C

PARAMETER TEST CONDITIONS TLE21341 TLE2134AI UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL =2k, 27 45 27 45 v
s
SR- Negative slew rate CL =500 pF 27 42 27 42 n
t Setling Avp = -1, T00.1% 0.34 0.34
s eHiing fime 10-V step T0 0.01% 0.4 0.4 Ks
v Equivalent input Rs=20Q, f=10Hz 15 15 AFE
n noise voltage Rs=20¢, f=1kHz 10.5 10.5
v Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48 v
N(PP)  input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 K
Equivalent inout f=10Hz 1.89 1.89 -
i r]q.uwa ent inpu oANFIZ
oise current f=1KkHz 0.47 0.47
Total harmonic distortion plus Vopp) =20V, R =2 kQ,
THD +N noise Ayp =10, f=10kHz 0.01% 0.01%
By Unity-gain bandwidth RL=2kQ C_ =100 pF 6 6 MHz
RL = 2 kQ, CL =100 pF,
Gain-bandwidth product 00 ki L=TEP 5.9 59 MHz
Maximum output-swing Vopp) =20V, Ry =2 kQ,
Bowm bandwidth Avp =1, CL = 100 pF 668 668 kHz
Om Phase margin at unity gain RL =2 kQ, CL =100 pF 58° 58°
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141M electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise
noted)

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . I 25°C 225 1400 200 1000 v
t t volt:
io Inputofiset voltage Full range 2100 1700 | *
Temperature coefficient
) Full range 1.7 1.7 V/°C
VIO of input offset voltage Vo=25V Rs = 50 Q, u g wv/
| | . Vic=25V 25°C 8 100 8 100 A
10 nput offset current Full range 250 250 "
| | b 25°C -0.8 -2 -0.8 -2 A
nput bias current
1B put bias cu Full range 23 23| *
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 3-2 3 3.2
VIcR npu Rs =50 Q \%
voltage range 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
lom = — 150 pA 39 4.1 39 41
low = - 1.5 mA 25°C 3.8 4 3.8 4
v High-level output loH=-15mA 3.2 3.7 3.2 3.7 v
OH  voltage lon = 100 A 3.75 3.75
lon=-1mA Fullrange | 3.65 3.65
lon = - 10 mA 3.25 3.25
loL =150 pA 75 125 75 125
mV
loL = 1.5 uA 25°C 150 225 150 225
v Low-level output loL = 15 mA 1.2 1.4 1.2 14 v
OL  voltage loL = 100 pA 200 200
mV
loL=1mA Full range 250 225
loL=10mA 1.25 1.25 \%
A Large-signal differential | Vic=+25V, RL = 2 kQ, 25°C 50 220 50 220 Vimv
VD voltage amplification Vo=1Vto-15V Full range 5 5 m
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2o Open-ioop f=1MHz 25°C 30 30 Q
output impedance
Common-mode ) 25°C 85 118 85 118
CMRR  oisction ratio Vic = Vicamin,  Rs =500 oy range 80 80 dB
‘ Supply-voltage rejection | Vog+=+25Vto£15V, 25°C 90 106 90 106 dB
SVR ratio (AVgg+/AV|0) Rs =50 Q Full range 85 85
| s | N Vo=25V, No load, 25°C 3.4 4.4 3.4 4.4 A
upply curren m
ce PPl Vic=25V Full range 4.6 4.6

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141M operating characteristics, Vcc =5V, Tp = 25°C

PARAMETER s s TLE2141M TLE2141AM UNIT
TEST NDITION
co ° MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp = -1, R = 2 kat, 45 45 Vius
SR- Negative slew rate CL =500 pF 42 42 u
st Ayp = -1 T00.1% 0.16 0.16
t ettling time ’ s
s ngt 2.5-V step To 0.01% 0.22 0.22 W
v E | | Rs=20Q, f=10Hz 15 15 VAHE
ivalent input noise voltage n z
n quivaient input noise vottage 'e "50 q, f=1 kHz 105 105
v Peak-to-peak equivalent input |[f=0.1Hzto1Hz 0.48 0.48 v
NPP)  noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 o
In Equivalent input noise current -1 KMz 05 05 pANHz
ic distorti = = 2kQf
THD + N Total hqrmomc distortion Vo=1V1to3V, R_=2kQf, 0.0052% 0.0052%
plus noise Ayp =2, f=10kHz
B4 Unity-gain bandwidth R. =2 kQf, CL = 100 pFt 5.9 5.9 MHz
. . R. = 2 kQt, CL = 100 pFT,
Gain-bandwidth product f=100 kHz 5.8 5.8 MHz
Maximum output-swing Vopp) =2V, R_ = 2 kQt,
Bowm bandwidth Avp = 1 660 660 kHz
Om Phase margin at unity gain R. = 2 kQf, C_ =100 pFf 57° 57°
T R_and C|_terminated to 2.5 V.
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141M electrical characteristics at specified free-air temperature, Vgc+ = =15 V (unless
otherwise noted)

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . I 25°C 200 900 175 500 v
t t volt:
io Input ofisetvoliage Full range 1700 1200 *
Temperature coefficient o
IO of input offset voltage Full range 17 17 uvree
| o Vic=0, Rs =500 25°C 7 100 2T
10 nput offset current Full range 250 2] "
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B put blas cu Full range 18 _18| "
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VIcR npu Rs =50 Q \%
voltage range -15 -15.3 -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
v Maximum positive peak lo=-15mA 13.1 13.7 13.1 13.7 v
OM+  output voltage swing lo = -100 uA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 pA -14.7 -149 -14.7 -149
lo=15mA 25°C -145 -148 -145 -1438
v Maximum negative peak Io =15 mA -13.4 -13.8 -13.4 -13.8 v
OM- output voltage swing lo = 100 pA -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-sianal differential 25°C 100 450 100 450
Ap  Argesignaldifferental 1y |0y R Coke V/mv
voltage amplification Full range 20 20
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common_mode X 2500 85 108 85 108
CMRR  oisction ratio Vic = Vicamin, R =50Q oy range 80 80 dB
‘ Supply-voltage rejection |Vgg+=+2.5Vto+15V, 25°C 90 106 90 106 4B
SVR ratio (AVcc+/AVi0) Rs =50 Q Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo= 0 085G mA
current Vip=-1V 20 31 20 31
Vo= 0 No load 25°C 3.5 4.5 35 45
| Supply current ’ ’ mA
ce PPl Vic=25V Full range 4.7 4.7

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

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141M operating characteristics, Vcc+ =15V, T = 25°C

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
SR+ Positive slew rate Ap=-1, RL =2k, 27 45 27 45 v
SR- Negative slew rate CL =100 pF 27 42 27 42 s
o A= -1, T00.1% 0.34 0.34
ts Settling time 10-V step T00.01% 04 04 us
Rs =20 Q, f=10Hz 15 15 o
Vi, Equivalent input noise voltage Re-200. P 05 05 nV/NHz
Vaep) Peak-to-peak equivalent input f=0.1Hzto1 Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 o
In Equivalent input noise current -1 KHz 047 047 pANHz
THD + N :t;ti:leharmonic distortion plus X\%pz)fo,zo V, ]fﬁ:_ Tozkki 0.01% 0.01%
B4 Unity-gain bandwidth R =2kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product F':‘ :Ozokizl,-lz Cu =100 pF, 5.9 5.9 MHz
son_pmmmospioiny o U Bma T
Om Phase margin at unity gain Rp =2 kQ, CL =100 pF 58° 58°
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142M electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2142M TLE2142AM
A MIN TYP MAX MIN TYP MAX UNIT
v | . | 25°C 220 1900 200 1500 v
t t volt
io Inputofisetvoliage Full range 2600 2200 | M
Temperature coefficient
o0 ; Full range 1.7 1.7 uv/°C
of input offset voltage Vo =25V, Rs =50 Q,
| | . Vic=25V 25°C 8 100 8 100 A
10 nput offset current Full range 200 200 n
| | b 25°C -0.8 -2 -0.8 -2 A
nput bias current
1B put bias cu Full range 23 23| *
0 -0.3 0 -0.3
25°C to to to to
Common-mode inout 3 32 3 32
Vier mmon-mode inpu Rs =50 Q Vv
voltage range 0 -0.3 0 -0.3
Full range to to to to
2.7 29 2.7 29
lon = — 150 pA 39 441 39 41
lon = -1.5 mA 25°C 3.8 4 3.8 4
v High-level output lon = =15 mA 3.4 3.7 3.4 3.7 v
OH  voltage lon = 100 pA 3.75 3.75
lon=1mA Fullrange | 3.65 3.65
lon = 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-level output loL = 15 mA 1.2 14 12 1.4 v
OL  voltage loL = 100 pA 200 200
mV
loL=1mA Full range 250 250
loL=10mA 1.25 1.25 \%
A Large-signal differential |V, =+2.5V, RL =2 kQ, 25°C 50 220 50 220 V/mv
VD voltage amplification Vo=1Vto-15V Full range 5 5 m
ri Input resistance 25°C 70 70 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1 MHz 25°C 30 30 Q
impedance
Common-mode ) 25°C 85 118 85 118
CMRR  oisction ratio Vic =Vicamin,  Rs=50Q  mo range 80 80 dB
‘ Supply-voltage rejec- | Vog+=+2.5Vto+15V, 25°C 90 106 90 106 4B
SVR tion ratio (AVgg+ /AVip) | Rs =50 Q Full range 85 85
| Suony Vo =25V, No load, 25°C 66 88 66 88 .
current
cc upply curren Vic=25V Full range 9.2 92| M

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142M operating characteristics, Vcc =5V, Tp = 25°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS MIN VP MAX | WIN VP MAX UNIT
SR+ Positive slew rate Ayp = ~1 R, = 2 kQt 45 45 v
; : s
SR- Negative slew rate CL =500 pF 42 42 s
- Ap = -1, T00.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 us
v Equivalent input noise volt- | Rs =20, f=10Hz 15 15 nVAFZ
n age Rs=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48 v
NPP)  input noise voltage f=0.1Hzto 10 Hz 0.51 0.51 K
| Equivalent input noise cur- | f=10Hz 1.92 1.92 AN
4 rent f=1kHz 0.5 0.5 P
Total harmonic distortion Vo=1Vto3V, R_=2kQt,
THD + N plus noise A =2, f=10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth RL = 2 kQt, CL =100 pF 5.9 5.9 MHz
= U =
Gain-bandwidth product [ L2k, CL=100pF 5.8 5.8 MHz
Maximum output-swing Vorr) =2V, R, = 2 kQf,
Bou bandwidth Ap =1, CL = 100 pF 660 660 kHz
dm Phase margin RL = 2 kQt, CL =100 pF 57° 57°
T R_terminates at 2.5 V.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142M electrical characteristics at specified free-air temperature, Vgc+ = =15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS Tt TLE2142M TLE2142AM
A MIN TYP MAX MIN TYP MAX UNIT
v | . : 25°C 290 1200 275 750 v
t t volt
io Inputofiset voltage Full range 2000 1600 |
Temperature coefficient of o
IO input offset voltage Full range 1.7 1.7 uv/G
| | " Vic =0, Rs =500 25°C 7 100 7 100 R
10 nput offset current Full range 250 2] "
| | b 25°C -0.7 -15 -0.7 -15 A
nput bias current
1B put blas cu Full range 18 18| M
-15 -153 -15 -153
25°C to to to to
Co on- ode' t 13 13.2 13 13.2
Vier mmon-mode inpu Rs =50 0 v
voltage range -15 -153 -15 -153
Full range to to to to
12.7 12.9 12.7 12.9
lo=-150 pA 13.8 141 13.8 141
lo=-1.5mA 25°C 13.7 14 13.7 14
v Maximum pOSitiVe peak IO =-15mA 13.3 13.7 13.3 13.7 Vv
OM+  output voltage swing lo = —100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.3 13.3
lo =150 pA -14.7 -149 -14.7 -149
lo=15mA 25°C -145 -1438 -145 -1438
vV Maximum negative peak Io = 15 mA —134 —138 —134 —138 v
OM- " output voltage swing lo = 100 A -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Larae-sianal differential 25°C 100 450 100 450
Ao arge-signal differentia Vo410V, R_=2kQ Vjmv
voltage amplification Full range 20 20
ri Input resistance 25°C 65 65 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
oMRR  Common-mode rejection | Vg = Vicamin, 25°C 85 108 85 108 dB
ratio Rs=50Q Full range 80 80
‘ Supply-voltage rejection Voc+=+25Vto£15V, 25°C 90 106 90 106 dB
SVR ratio (AVcc +/AV/0) Rs=50Q Full range 85 85
| o v Vip=1V . -25  -50 -25  -50 .
ort-circuit output current =0 25°
0s routt output current 1 Vo Vip= -1V 20 31 20 3 m
| Supply current Vo=0, No load, 25°C 89 2 89 > mA
ce e Vig=25V Full range 9.4 9.4

 Full range is -55°C to 125°C.
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SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142M operating characteristics, Vcc+ =15V, Ty = 25°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS N P MAX | mIN TP MAX UNIT
SR+ Positive slew rate RL=2kQ, Ayp = -1, 27 45 27 45 v
SR- Negative slew rate CL =100 pF 27 42 27 42 s
o Ap=-1, To0.1% 0.34 0.34
s Setting time 10-V step T00.01% 0.4 0.4 us
Rs =20Q, f=10Hz 15 15 -
Vi, Equivalent input noise voltage Re-2002 P 05 05 nV/NHz
Vaep) Peak-to-peak equivalent input f=0.1Hzto1 Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 .
In Equivalent input noise current -1 KMz 047 047 pANHz
THD + N 'r:zti::aharmomc distortion plus X\(/)épzp)1=o’20 Vv, i_ 1=02klﬁi, 0.01% 0.01%
B1 Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product aLs2ie o CL=100ph 5.9 59 MHz
Bom Vl\cie(\;t(;]mum output-swing band- X\?I;P:)1=’ 20V, gt Z ?g(?pF 668 668 KHz
Om Phase margin at unity gain RL =2 kQ, CL =100 pF 58° 58°
3 1
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TLE2144M electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2144M TLE214AAN UNIT
MIN TYP MAX MIN TYP MAX
25°C 0.5 3.8 0.5 3
Vio Input offset voltage Full range 5o a4 mV
Temperature coefficient o
VIO of input offset voltage Vo=25V, Rs = 50 , Full range 1.7 1.7 wvree
Vic=25V 25°C 8 100 8 100
lio Input offset current Full range 250 550 nA
25°C -0.8 -2 -0.8 -2
lis Input bias current Full range Y 23 LA
0 -0.3 0 -0.3
25°C to to to to
e el
Full range to to to to
2.7 2.9 2.7 2.9
loH = - 150 pA 39 4.1 39 4.1
lon =-1.5mA 25°C 3.8 4 3.8 4
Vou High-level output lon=-15mA 3.4 3.7 3.4 3.7 v
voltage lon = 100 pA 3.75 3.75
lon =1mA Full range 3.65 3.65
lon = 10 mA 3.45 3.45
loL =150 pA 75 125 75 125
loL= 1.5 uA 25°C 150 225 150 225 MV
Vo, Low-level output loL = 15 mA 1.2 16 1.2 16| Vv
voltage loL = 100 pA 200 200
loL= 1 mA Full range 250 w0 ™V
loL=10mA 1.45 1.45 \%
Ao Large-signal differential | Vic = +2.5V, R =2kQ, 25°C 50 95 50 95 ViV
voltage amplification Vo=1Vto-15V Full range 5 5
ri Input resistance 25°C 70 70 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2 ?np;e”d'g’nociomp”t f=1MHz 25°C 30 30 Q
CMRR f;‘j’::?oon”;amt;de Vic = Vicrmin, Rg=500Q Fuﬁfa(;ge Zz 118 Zg 118 dB
(AVec 1 /AV0) s=50Q Full range 85 85
loc Supply current Vo=25V, No load, 25°C 132 17.6 13.2 17.6 mA
Vic=25V Full range 18.4 18.4

T Full range is -55°C to 125°C.
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TLE2144M operating characteristics, Vcc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2143M TLE2143AM UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL=2kQf 45 45 v
’ S
SR- Negative slew rate C =500 pF 42 42 n
et Avp = -1 To0.1% 0.16 0.16
t ettling time ’ s
s ing t 2.5-V step T0 0.01% 0.22 0.22 "
Rs=20Q, f=10Hz 15 15 .
Vi Equivalent input noise voltage Re-20Q PR 105 105 nVAHZ
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
NPP)  noise voltage f=01 Hzto 10 Hz 0.51 0.51 K
f=10Hz 1.92 1.92 o
In Equivalent input noise current PR 05 05 pANHZ
Total harmonic distortion plus Vo=1Vto3V, R =2kQf, o o
THD + N noise A =2, £ 210 KHz 0.0052% 0.0052%
B4 Unity-gain bandwidth RL =2 kQf, CL =100 pF 5.9 5.9 MHz
. , RL=2kqQf G =100 pF,
- th t ’ . . MH
Gain-bandwidth produc £ =100 kHz 5.8 5.8 z
Maximum output-swing Vopr) =2V, R = 2 kQf,
Bom bandwidth ot 660 660 kHz
Om Phase margin RL = 2 kQt, C_ =100 pF 57° 57°
t R terminates at 2.5 V
3 15
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TLE2144M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2143M TLE2134AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 0.6 24 0.5 15
Vio Input offset voltage Full range 2 32 mV
o eIl cosficen Fullrange 7 7 [ o
Vic=0, Rs =500 25°C 7 100 7 100
o Input offset current Full range 250 550 nA
25°C -07 -15 -07 -15
Ig Input bias current Full range 18 s M
-15 -153 -15 -153
25°C to to to to
o S e e el
Full range to to to to
12.7 12.9 12.7 12.9
lo=-150 uA 13.8 141 13.8 141
lo=-15mA 25°C 187 14 187 14
Vou Maximum positive peak lo=-15mA 131 137 131 137 v
*  output voltage swing o =-100pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 uA -14.7 -14.9 -14.7 -149
lo=1.5mA 25°C -145 -14.8 -145 -14.8 v
Maximum negative lo=15mA -134 -138 -13.4 -13.8
Vowm - gvewarl](goutput voltage o = 100 uA 146 146
lo=1mA Full range | -14.5 -14.5
lo=10mA -13.4 -13.4
-si i i 25°C 100 170 100 170
Avp \I;glrtgz: Igr:?;lli::f;ﬁ:tlal Vo =10V, Ri=2ka range 20 20 VimV
ri Input resistance 25°C 65 65 MQ
Ci Input capacitance 25°C 25 2.5 pF
2 ?np;e”d'g’nociomp”t f=1MHz 25°C 30 30 Q
CMRR f;‘j’::?oon”;amt;de Vic = Vigrmin, Rg =50Q Fui?aige 22 18 Zz 18 4B
SL.Jpply-voIta.lge Vocs =25 Vio 15V, 25°C 90 106 90 106
ksvr  rejection ratio Re = 50 Q . . . dB
(AVcc+/AV|0) 9
Ol T e Il e i
Vo =0, No load, 25°C 138 18 138 18
loc  Supply current Vig=25V Full range 18.8 88| ™

t Full range is -55°C to 125°C
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TLE2144M operating characteristics, Vcc+ =15V, Ty = 25°C

PARAMETER TEST CONDITIONS TLE214aM TLE2143AM UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate RL=2kQ, Ap=-1, 27 45 27 45 v
SR- Negative slew rate CL =100 pF 27 42 27 42 fus
o Ayp=-1, To 0.1% 0.34 0.34
s Settling time 10-V step T0 0.01% 4 4 us
Rs=20Q, f=10Hz 15 15 o
Vi Equivalent input noise voltage Re-20Q 21 KMz 105 105 nVAHz
Vapp) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 o
In Equivalent input noise current =10 KHz 047 047 pA~HzZ
THD + N 'rl]'zti::eharmomc distortion plus X\?[()p:)1 0120 Vv, ?l_ 102kli_|ﬂz, 0.01% 0.01%
By Unity-gain bandwidth Rp =2 kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product Lozl Ci=100pF, 5.9 5.9 MHz
Om Phase margin at unity gain RL=2kQ, CL =100 pF 58° 58°
3 15
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TLE2141Y electrical characteristics at specified free-air temperature, Vcc+ = 15 V, T = 25°C

(unless otherwise noted)

TLE2141Y
PARAMETER TEST CONDITIONS NN TYP MAX UNIT
Vio Input offset voltage 200 1000 uv
lio Input offset current x‘g:g Rs =500, 7 100| nA
s Input bias current -0.7 -15 LA
-15 -153
Vicr Common-mode input voltage range Rs =50 Q to to \%
13 13.2
lo=-150 uA 13.8 141
Voms+ Maximum positive peak output voltage swing lo=-1.5mA 13.7 14 \V]
lo=-15mA 13.3 137
lo=150 pA -14.7 -149
Vom- Maximum negative peak output voltage swing lo=15mA -145 -14.8 \Y
lo=15mA -13.4 -13.8
Avp Large-signal differential voltage amplification Vo=x10V, R =2kQ 100 450 V/imV
r Input resistance 65 MQ
Ci Input capacitance 2.5 pF
Zy Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio V|c = Vicrmin, Rs =50 Q 80 108 dB
ksvr  Supply-voltage rejection ratio (AVgc+/AV)0) \F/%(sxii;o 1222.5 Viot15V, 85 106 dB
Vp=1V -25 -50
los Short-circuit output current Vo=0 Voo -1V 20 31 mA
lcc Supply current Vo =0, No load 3.5 4.5 mA
3 1,
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TLE2142Y electrical characteristics at specified free-air temperature, Vecc+ =15V, Ty = 25°C

PARAMETER TEST CONDITIONS TLE2142Y UNIT
MIN TYP MAX
Vio Input offset voltage 150 875 uv
lio Input offset current x'g:g Rs=500 7 100 nA
B Input bias current -0.7 -15 A
-15 -15.3
Vicr Common-mode input voltage range Rs =50 Q to to V
13 13.2
lo=-150 A 13.8 1441
Vom+ Maximum positive peak output voltage swing lo=-1.5mA 13.7 14 \%
lo=-15mA 133 137
lo =150 pA -14.7 -14.9
Vom- Maximum negative peak output voltage swing lo=1.5mA -145 -14.8 \%
lo=15mA -134 -13.8
Avp Large-signal differential voltage amplification Vo=£10V, R =2kQ 100 450 V/mV
ri Input resistance 65 MQ
G Input capacitance 2.5 pF
Z4 Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic = Vicgmin, Rg=50Q 80 108 dB
ksvr  Supply-voltage rejection ratio (AVgg+ /AV o) \F/‘(S;C:szoi;'s Vie 15V, 85 106 dB
Vip=1V -25 -50
los Short-circuit output current Vo=0 Vip= -1V 20 31 mA
lcc Supply current Vo =0, No load 6.9 9 mA
3 15
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INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 43



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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144Y electrical characteristics at Voo =115V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TLE2144Y UNIT
MIN TYP MAX
Vio Input offset voltage 0.3 1.8 mV
lio Input offset current Vic=0, Vo=0 Rs =50 Q, 7 100 nA
Iis Input bias current -0.7 -1.5 LA
-15 -153
Vicr Common-mode input voltage range Rs =50 Q to to \%
13 13.2
lo=-150 pA 13.8 141
Vom+ Maximum positive peak output voltage swing lo=-1.5mA 13.7 14 \Y
lo=-15mA 13.3 13.7
lo =150 uA -14.7 -14.9
Vom- Maximum negative peak output voltage swing lo=1.5mA -145 -14.8 Y,
lo=15mA -13.4 -13.8
Avp Large-signal differential voltage amplification Vo=%10V, RL=2kQ 100 450 V/imV
r Input resistance 65 MQ
Ci Input capacitance 2.5 pF
Zo Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio V¢ = Vicrmin, Rs =50 Q 80 108 dB
ksvr  Supply-voltage rejection ratio (AVgc+/AVio) Voc+=125Vio 15V, Rs =50 Q 85 106 dB
Vp=1V -25 -50
los Short-circuit output current Vo=0 Vo= -1V 20 31 mA
lcc Supply current Vo =0, No load 13.8 18 mA
I
b TEXAS
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TYPICAL CHARACTERISTICS
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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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Figure 8

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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Figure 15

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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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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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TYPICAL CHARACTERISTICS
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Figure 19
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Vs
FREQUENCY
160
3
. 140
2 l‘(svm
€ 120 : ~
15 ksvr - \
S 100 ~
3 N \
[1)
& N
S & AN
> N
= N \
5w
x
7 20| Vec:i=125Vto+15V
~ Ta =25°C
0 | ‘

10 100 1k 10k 100k
f - Frequency - Hz

iM 1i0M

Figure 21

CMRR - Common-Mode Rejection Ratio — dB

ksvR - Supply-Voltage Rejection Ratio - dB
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Figure 20

SUPPLY-VOLTAGE REJECTION RATIOf
VA
FREE-AIR TEMPERATURE

110 T T

I I
Vcci =+25Vto+15V
108 \\

106

104

102

100

-75 -50 -25 0 25 50 75 100 125 150
Ta - Free-Air Temperature - °C

Figure 22

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

Icc - Supply Current - mA

Vn - Equivalent Input Noise Voltage - nv/AHz

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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

I, - Noise Current - pA/V Hz
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TYPICAL CHARACTERISTICS
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

Ta - Free-Air Temperature - °C

Figure 29

C_ - Load Capacitance - nF

Figure 30
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NONINVERTING
LARGE-SIGNAL

TYPICAL CHARACTERISTICS

PULSE RESPONSE!

INVERTING

LARGE-SIGNAL

PULSE RESPONSE?

15 | 15 |
TA = 12500 TA = 2500
10 p 10 <
> Ta= 2?"0 > Ta = -55°C
5 : 5 Ta=125C —| — _EEo
& // Ta=-55°C ) A Ta=-55°C
S S
o S
> >
2 2
= o
) Ta=-55°C 3 Ta = 125°C
I -5 | I _5 Ta = 25°C
K Ta = 25°C 9
Vccr=i15V ‘ VCCi=i15V
-10 Ayp =1 -10 Ayp = -1
Ry = 2 k2 X | Ry =2 kO
CL =300 pF Tp = 125°C CL =300 pF
-15 | | | -15 | |
(] 1 2 3 4 5 ()} 1 2 3 4 5
t-Time - us t-Time - us
Figure 31 Figure 32
UNITY-GAIN BANDWIDTHt
SMALL-SIGNAL vs
PULSE RESPONSE LOAD CAPACITANCE
100 7 ‘ ‘ ‘ ‘ ‘ I I LA
Ta =-55°C Vecr =215V
R RL =2kQ
£ 6 L N
E 50 vnv‘v EI TA =25°C \\
] < 5 \\\
o k=] IR \
o S Ta = 125°C \
= ° \
S g N\
- 0 m 4
=
£ 5 N
? R N\
[=4
>O Vec+=£15V l\“ =] \§\
-50 Ayp = -1 v I‘_ \\
RL =2kQ 11} 2 \‘\
C_ = 300 pF \:
Ta = 25°C
-100 ‘ 1
400 800 1200 1600 10 100 1000 10000

t-Time -ns

Figure 33

C_ - Load Capacitance - pF

Figure 34

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

54

{? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TYPICAL CHARACTERISTICS
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Figure 35 Figure 36

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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+
2 ouT
IN-
5
OFFSET N2 OFFSET N1

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

Figure 37. Input Offset Voltage Null Circuit
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 29-Jun-2023

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (415)
(6)
5962-9321603Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 9321603Q2A
TLE2142MFKB
5962-9321603QHA ACTIVE CFP U 10 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9321603QHA
& Green TLE2142M
5962-9321603QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9321603QPA
& Green TLE2142M
5962-9321604Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 9321604Q2A
TLE2142
AMFKB
5962-9321604QHA ACTIVE CFP U 10 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9321604QHA
& Green TLE2142AM
5962-9321604QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9321604QPA
& Green TLE2142AM
5962-9321605Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 9321605Q2A
TLE2144MFKB
5962-9321605QCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 5962-9321605QC
& Green A
TLE2144MJB
5962-9321606Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 9321606Q2A
TLE2144
AMFKB
5962-9321606QCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-9321606QC Samples
& Green A
TLE2144AMJB
TLE2141ACD LIFEBUY SoIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 2141AC
TLE2141ACP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2141AC
TLE2141AID LIFEBUY SolIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 2141Al
TLE2141AIDR ACTIVE SOIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 2141Al Samples

Addendum-Page 1



http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141A?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TLE2141AIP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 TLE2141Al
TLE2141CD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 2141C
TLE2141CDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 2141C
TLE2141CDRG4 LIFEBUY SOoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 2141C
TLE2141CP ACTIVE PDIP P 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2141CP
TLE21411D LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 21411
TLE2141IDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 21411
TLE2141IP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2141IP
TLE2141MD ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 2141M
TLE2141MDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 2141M
TLE2142ACD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 2142AC
TLE2142ACDG4 LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2142AC
TLE2142ACDR ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 2142AC
TLE2142AID LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 2142Al
TLE2142AIDR ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 2142Al
TLE2142AMD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 E2142A
TLE2142AMDG4 LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM E2142A
TLE2142AMDR ACTIVE SoIc D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 E2142A
TLE2142AMDRG4 LIFEBUY SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM E2142A
TLE2142AMFKB ACTIVE LCcC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962- Samples
& Green 9321604Q2A
TLE2142
AMFKB
TLE2142AMJIG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type TLE2142AMIG
& Green
TLE2142AMJIGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9321604QPA Samples
& Green TLE2142AM



http://www.ti.com/product/TLE2141A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2141?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM-D?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C Device Marking Samples
g g p p p
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
TLE2142AMUB ACTIVE CFP U 10 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 9321604QHA
& Green TLE2142AM
TLE2142CD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2142C
TLE2142CDG4 LIFEBUY SOIC D 75 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2142C
TLE2142CDR ACTIVE SolIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2142C
TLE2142CDRG4 LIFEBUY SolIC D 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 2142C
TLE2142CP ACTIVE PDIP P 50 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 TLE2142CP
TLE2142CPWR ACTIVE TSSOP PW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 Q2142
TLE2142ID LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 21421
TLE2142IDR ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 21421
TLE2142IP ACTIVE PDIP P 8 50 RoHS & Green NIPDAU N/ A for Pkg Type -40 to 105 TLE2142IP
TLE2142MD LIFEBUY SOIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 2142M
TLE2142MDG4 LIFEBUY SolIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 2142M
TLE2142MDR ACTIVE SolIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 2142M
TLE2142MDRG4 LIFEBUY SOIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 2142M
TLE2142MFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 5962-
& Green 9321603Q2A
TLE2142MFKB
TLE2142MJGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 9321603QPA
& Green TLE2142M
TLE2142MUB ACTIVE CFP U 10 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 9321603QHA
& Green TLE2142M
TLE2144ACN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 TLE2144ACN
TLE2144AIN ACTIVE PDIP N 14 25 RoHS & Green NIPDAU N/ A for Pkg Type -40 to 85 TLE2144AIN
TLE2144AMFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 5962- Samples
& Green 9321606Q2A
TLE2144
AMFKB
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http://www.ti.com/product/TLE2142AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M-D?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2142M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144AM?CMP=conv-poasamples#order-quality

i3 TExas PACKAGE OPTION ADDENDUM
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www.ti.com 29-Jun-2023
Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
TLE2144AMJIB ACTIVE CDIP J 14 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-9321606QC
& Green A
TLE2144AMJB
TLE2144CDW ACTIVE SOIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 TLE2144C
TLE2144CDWR ACTIVE SolIC DW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 TLE2144C
TLE2144CN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 TLE2144CN
TLE2144IDW ACTIVE SolIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 TLE2144l
TLE2144IDWR ACTIVE SOIC DW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 TLE2144]
TLE2144IN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -40 to 105 TLE2144IN
TLE2144MDW ACTIVE SOIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 TLE2144M
TLE2144MDWG4 ACTIVE SOIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM TLE2144M
TLE2144MFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9321605Q2A
TLE2144MFKB
TLE2144MJB ACTIVE CDIP J 14 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 5962-9321605QC
& Green A
TLE2144MJB

® 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.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.
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http://www.ti.com/product/TLE2144AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M-D?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M-D?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2144M?CMP=conv-poasamples#order-quality
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl'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 Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TLE2141, TLE2141A, TLE2142, TLE2142A, TLE2142AM, TLE2142M, TLE2144, TLE2144A, TLE2144AM, TLE2144M :
o Catalog : TLE2142A, TLE2142, TLE2144A, TLE2144

o Automotive : TLE2141-Q1, TLE2142-Q1, TLE2142-Q1
o Enhanced Product : TLE2141-EP, TLE2144-EP, TLE2144-EP

o Military : TLE2141M, TLE2141AM, TLE2142M, TLE2142AM, TLE2144M, TLE2144AM

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
o Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications
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http://focus.ti.com/docs/prod/folders/print/tle2142a.html
http://focus.ti.com/docs/prod/folders/print/tle2142.html
http://focus.ti.com/docs/prod/folders/print/tle2144a.html
http://focus.ti.com/docs/prod/folders/print/tle2144.html
http://focus.ti.com/docs/prod/folders/print/tle2141-q1.html
http://focus.ti.com/docs/prod/folders/print/tle2142-q1.html
http://focus.ti.com/docs/prod/folders/print/tle2142-q1.html
http://focus.ti.com/docs/prod/folders/print/tle2141-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2144-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2144-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2141m.html
http://focus.ti.com/docs/prod/folders/print/tle2141am.html
http://focus.ti.com/docs/prod/folders/print/tle2142m.html
http://focus.ti.com/docs/prod/folders/print/tle2142am.html
http://focus.ti.com/docs/prod/folders/print/tle2144m.html
http://focus.ti.com/docs/prod/folders/print/tle2144am.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLE2141AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2141CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2141IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2141MDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142AMDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142AMDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142CPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLE2142IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142MDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2142MDRG4 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2144CDWR SOIC Dw 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
TLE2144IDWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLE2141AIDR SOIC D 8 2500 340.5 336.1 25.0
TLE2141CDR SoIC D 8 2500 340.5 336.1 25.0
TLE2141IDR SolIC D 8 2500 340.5 336.1 25.0
TLE2141MDR SOIC D 8 2500 350.0 350.0 43.0
TLE2142ACDR SOIC D 8 2500 340.5 336.1 25.0
TLE2142AIDR SoIC D 8 2500 340.5 336.1 25.0

TLE2142AMDR SolIC D 8 2500 350.0 350.0 43.0
TLE2142AMDRG4 SOIC D 8 2500 350.0 350.0 43.0
TLE2142CDR SOIC D 8 2500 340.5 336.1 25.0
TLE2142CPWR TSSOP PW 16 2000 356.0 356.0 35.0
TLE2142IDR SolIC D 8 2500 340.5 336.1 25.0
TLE2142MDR SOIC D 8 2500 350.0 350.0 43.0
TLE2142MDRG4 SOIC D 8 2500 350.0 350.0 43.0
TLE2144CDWR SoIC DW 16 2000 350.0 350.0 43.0
TLE2144IDWR SolIC DW 16 2000 350.0 350.0 43.0

Pack Materials-Page 2
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-9321603Q2A FK LCcC 20 1 506.98 12.06 2030 NA
5962-9321603QHA U CFP 10 1 506.98 26.16 6220 NA
5962-9321604Q2A FK LCCC 20 1 506.98 12.06 2030 NA
5962-9321604QHA u CFP 10 1 506.98 26.16 6220 NA
5962-9321605Q2A FK LCcC 20 1 506.98 12.06 2030 NA
5962-9321606Q2A FK LCCC 20 1 506.98 12.06 2030 NA
TLE2141ACD D SoIC 8 75 507 8 3940 4.32
TLE2141ACD D SoIC 8 75 505.46 6.76 3810 4
TLE2141ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2141AID D SoIC 8 75 505.46 6.76 3810 4
TLE2141AID D SoIC 8 75 507 8 3940 4.32
TLE2141AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2141CD D SOIC 8 75 507 8 3940 4.32
TLE2141CD D SoIC 8 75 505.46 6.76 3810 4
TLE2141CP P PDIP 8 50 506 13.97 11230 4.32
TLE2141ID D SoIC 8 75 505.46 6.76 3810 4
TLE2141ID D SOIC 8 75 507 8 3940 4.32
TLE2141IP P PDIP 8 50 506 13.97 11230 4.32
TLE2141MD D SoIC 8 75 505.46 6.76 3810 4
TLE2142ACD D SoIC 8 75 507 8 3940 4.32
TLE2142ACDG4 D SOIC 8 75 507 8 3940 4.32
TLE2142AID D SoIC 8 75 505.46 6.76 3810 4
TLE2142AID D SoIC 8 75 507 8 3940 4.32
TLE2142AMD D SoIC 8 75 505.46 6.76 3810 4
TLE2142AMDG4 D SOoIC 8 75 505.46 6.76 3810 4
TLE2142AMFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2142AMUB U CFP 10 1 506.98 26.16 6220 NA
TLE2142CD D SoIC 75 507 8 3940 4.32
TLE2142CD D SoIC 75 505.46 6.76 3810 4
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2142CDG4 D SOIC 8 75 505.46 6.76 3810 4
TLE2142CDG4 D SoIC 8 75 507 8 3940 4.32
TLE2142CP P PDIP 8 50 506 13.97 11230 4.32
TLE2142ID D SoIC 8 75 505.46 6.76 3810 4
TLE2142ID D SOIC 8 75 507 8 3940 4.32
TLE2142IP P PDIP 8 50 506 13.97 11230 4.32
TLE2142IP P PDIP 8 50 506 13.97 11230 4.32
TLE2142MD D SoIC 8 75 505.46 6.76 3810 4
TLE2142MDG4 D SOIC 8 75 505.46 6.76 3810 4
TLE2142MFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2142MUB U CFP 10 1 506.98 26.16 6220 NA
TLE2144ACN N PDIP 14 25 506 13.97 11230 4.32
TLE2144AIN N PDIP 14 25 506 13.97 11230 4.32
TLE2144AMFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2144CDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2144CN N PDIP 14 25 506 13.97 11230 4.32
TLE2144IDW DwW SoIC 16 40 506.98 12.7 4826 6.6
TLE2144IN N PDIP 14 25 506 13.97 11230 4.32
TLE2144MDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2144MDWG4 DW SOIC 16 40 506.98 12.7 4826 6.6
TLE2144MFKB FK LCCC 20 1 506.98 12.06 2030 NA
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q PACKAGE OUTLINE
UOO10A e~ - CFP - 2.03 mm max height

CERAMIC FLATPACK

27 MAX _
.045 MAX [ -010%.002 PIN1ID GLASS .005 MIN
TYP —l \ TYP

! = \i__? """"""""""" + ]
= — - — - — -\ : 10
8X .050+.005 =4 ! f
}—L+—————————ﬁ» 3 1
[ 1 I .27 MAX
1 : 1 GLASS
[ 1
10X .017+.002 j 51 . g l6
+019
5X .32+.01 2417 o 5X .32+.01
.005+.001 1 +
R +.013
T 067 012
L 045
026

4225582/A 01/2020

NOTES:

1. All linear dimensions are in inches. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224780/A
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PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8
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EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\

INSTRUMENTS
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
13 TEXAS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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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
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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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.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

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