TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 ~ FEBRUARY 1997

Supply Current . . . 230 pA Max
High Unity-Gain Bandwidth . .. 2 MHz Typ
High Slew Rate . . . 0.45 V/us Min

Supply-Current Change Over Military Temp
Range ... 10 uATypatVpoc+=+15V

® High Open-Loop Gain ... 6.5 V/uV
(136 dB) Typ
® Low Offset Voltage . . . 100 uV Max

® Offset Voltage Drift With Time
0.005 uV/mo Typ

® Low Input Bias Current . .. 50 nA Max
® Low Noise Voltage . . . 19 nV/Hz Typ

® Specified for Both 5-V Single-Supply and
+15-V Operation

® Phase-Reversal Protection
description

The TLE202x, TLE202xA, and TLE202xB devices are precision, high-speed, low-power operational amplifiers
using a new Texas Instruments Excalibur process. These devices combine the best features of the OP21 with
highly improved slew rate and unity-gain bandwidth.

The complementary bipolar Excalibur process utilizes isolated vertical pnp transistors that yield dramatic
improvement in unity-gain bandwidth and siew rate over similar devices.

The addition of a bias circuit in conjunction with this process results in extremely stable parameters with both
time and temperature. This means that a precision device remains a precision device even with changes in
temperature and over years of use.

This combination of excellent dc performance with a common-mode input voltage range that includes the
negative rail makes these devices the ideal choice for low-level signal conditioning applications in either
single-supply or split-supply configurations. In addition, these devices offer phase-reversal protection circuitry

that eliminates an unexpected change in output states when one of the inputs goes below the negative supply
rail.

A variety of available options includes small-outline and chip-carrier versions for high-density systems
applications.

The C-suffix devices are characterized for operation from 0°C to 70°C. The |-suffix devices are characterized

for operation from —40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2021 AVAILABLE OPTIONS

PACKAGED DEVICES e
HIP
Vipmax
Ta | aee | oSMALL SSOP# CHIP | cEmamicDip |pLasTicDIP | Tssopt FORMS
5 OUTLINET (0B) CARRIER «G) ® W) ™
D) {FK)
0°Cto | 200V | TLE2021ACD _ _ TLE2021ACP — —_
70°C | s00pv [TLE20210D | T-E2021CDBLE TLE2021CP | TLE2021CPWLE | TLE2021Y
~9C | 200uv | TLER021AD _ _ _ TLE2021AIP _ _
0 500 uV | TLE2021ID TLE2021IP
85°C
—-55°C | 100 uvV s TLE2021BMFK | TLE2021BMJG —
to 200 pV | TLE2021AMD — TLE2021AMFK | TLE2021AMJG | TLE2021AMP — —
125°C | 500puV | TLE2021MD TLE2021MFK | TLE2021MJG | TLE2021MP
T The D packages are available taped and reeled. To order a taped and reeled part, add the suffix R (e.g., TLE2021CDR).
¥ The DB and PW packages are only available left-end taped and reeled.
§ Chip forms are tested at 25°C only.
TLE2022 AVAILABLE OPTIONS
PACKAGED DEVICES CHIP
Vigmax SMALL CHIP CERAMIC PLASTIC
T FORMS
A |AT25°C | ouTLINE s(%%';* CARRIER DIP DIP T?fx;’* P
(D) (FK) (JG) (P)
0°C 150 uvV | TLE2022BCD - — — ot
to 300V | TLE2022ACD — - — TLE2022ACP et -
70°C 500 uv | TLE2022CD | TLE2022CDBLE TLE2022CP | TLE2022CPWLE | TLE2022Y
~40°C | 150 uv | TLE2022BID —_
to 300 uV | TLE2022AID — — — TLE2022AIP — —
85°C | 500V | TLE2022ID ‘“TLE2022IP
-55°C | 150 uv — —_ TLE2022BMJG —_
to 300 uV | TLE2022AMD _— TLE2022AMFK | TLE2022AMJG | TLE2022AMP — —
125°C | 500wV | TLE2022MD TLE2022MFK | TLE2022MJG TLE2022MP

% The D packages are available taped and reeled. To oerder a taped and reeled part, add the suffix R (e.g., TLE2022CDR).
¥ The DB and PW packages are only available left-end taped and reeled.
t Chip forms are tested at 25°C only.

TLE2024 AVAILABLE OPTIONS

PACKAGED DEVICES cHIP
Ta Vipmax SMALL CHIP CERAMIC PLASTIC Formt
AT 25°C OUTLINE CARRIER DIP DIP M
(ow) (FK) W (N)
500 uV. | TLE2024BCDW TLE2024BCN —
0°C to 70°C 750 uV | TLE2024ACDW —_ - TLE2024ACN —
1000 uV | TLE2024CDW TLE2024CN TLE2024Y
500 uV | TLE2024BIDW TLE2024BIN
—40°C to 85°C 750 pV | TLE2024AIDW — — TLE2024AIN —
1000 pV | TLE2024IDW TLE2024IN
500 uv | TLE2024BMDW TLE2024BMFK TLE2024BMJ TLE2024BMN
—55°C to 125°C 750 uv | TLE2024AMDW TLE2024AMFK TLE2024AMJ TLE2024AMN —_
1000 uv | TLE2024MDW TLE2024MFK TLE2024MJ TLE2024MN

T Chip forms are tested at 25°C only.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

description (continued)

TLE2021

TLE2021
D, DB, JG, P, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
OFFSET N1 [] 1 J sfINC
IN-[] 2 70 Vee
IN+[] 3 s[j ouT
Ve _/GND [] 4 5[] OFFSET N2

NC
Vee +
NC
ouT
NC

NC - No internal connection

D, DB, JG, P, OR PW PACKAGE

FK PACKAGE
(YOP VIEW) (TOP VIEW)
10UT [{ 1 ) 8l Vee OEO éo
1N-[] 2 7{20uUT Z~-Z3Z
1IN+ [} 3 6[] 2IN—
Ve -/GND [] 4 5[ 2IN + NC NC
1IN - 20uUT

NC
1IN +
NC

NC
2IN —
NC

9 10 11 1213
o T T Y
o000 +0
Z2zzz=2
Ql N
Q
o
>

NC - No internal connection

B 89L1724 0107137 T19 IM
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

DW PACKAGE FK PACKAGE J OR N PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
15 B
2 o ]
10UT [f 1 N 16[] 40UT 20902 10UT(] 1 ~ 14[] 40UT
1IN-[] 2 15}] 41N~ —~ 1IN=[] 2 13[] 4IN-
1IN+ [} 3 14[] 4IN+ 32 12019 1IN+[] 3 12} 4IN+
Vocs B4 - 13[] Voo /GND 1':; 4 ‘8E :l'g“ Vecell 4 11[] Voc_/aND
2N+ [}s  12f] 3IN+ v 5 7 Ve ong 2N+0s  1of) BN+
2iN-[e  11f]3IN- cos 6 16[] e 2IN-[| 6 ofl 3IN-
20UT []7  10f) 30UT N ; EE e 20uT(] 7 sf] 30UT
. +
NC [] s g[] NC 9 10 11 12 13
| o o o o |
|l = OkF I
z23zZ22
a8 85

NC - No internal connection

I 49k1724 0k07138 955 WA
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2021Y chip information

This chip, when properly assembled, display characteristics similar to the TLE2021. Thermal compression or

ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

OFFSET N1
iN+

OFFSET N2 @
Vee-/GND

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
TJmax= 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

Lt o bt o ndennnad

»
»

llII|IIIIIilII'|Il|IlllIll1!|I|I|III|I|I|I|I|I|I|I|I|I|
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2022Y chip information

This chip, when properly assembled, displays characteristics similar to TLE2022. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform. ) :

BONDING PAD ASSIGNMENTS

F 3
Vee+
8)
iNe _© I @
2 ouT
N
@ + | ©) IN+
out |le ..
@)
Vee-

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tymax = 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

A A RN AN AR
®
o

"l

¢ 86 b
Il'l‘l‘lllllll'l]lll!l]l'llllIlllIlllllllI||||Illlllll'lII'[||||||||’||||I|l|||l||]l|
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2024Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2024. Thermal compression or
ultrasonic bonding may be used on the doped aluminum-bonding pads. This chip may be mounted with

conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

1N B

MN- —— —

20UT

2IN+ — 21 0

-

3IN- ——] -

VeC-/GND

A bbbt

|I|I|IIlll|I!I|l|l|||||||l‘l|l|l|I|I|I|II||I‘I|I|l|I]ll!lllll!ll'lll'Illllllll|1II]I|IIl|l|||III|I|I|l|l|!|||l|l|l|l|l'l|||I|l|l||*

Tymax = 150°C
TOLERANCES ARE +10%.
ALL DIMENSIONS ARE IN MILS.

TO BACKSIDE OF CHIP.

—— 2IN+

F—— 2IN-

(12)

(14) N

40UT _ (13)
(1)

¢ 140 »  CHIP THICKNESS: 15 MILS TYPICAL

BONDING PADS: 4 x 4 MILS MINIMUM

PIN (11) IS INTERNALLY CONNECTED

10UT

30UT

4IN+

4IN-

Ml 24961724 0107141 44T HR
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

equivalent schematic (each amplifier)

Vee+

i
Q13 22
Q3 Q7 , a7 Q28 Q31 Q35
Y - _
Q19 —{ @29
at ' LY Q32
Q24 _ Q39
Q20
Qs Qs a3+ a3
3

Q38
Q2 D an
‘g - j 0::4'L
IN - Q4 <

L

7

-
out
T a1z | 91 a7
D4 Q23 Q25
IN + Q10 ca f : — @40
D1 D2|_| N l‘_”_ c3
Q21 Q27
R6
R1 }_l_‘:
= > e xs —E 30 3&-—(037
¢ T R2 R4 o 026;'_ a30 @
OFFSET N1 . : Qis
(see Note A) R3 r RS
OFFSETN2 ———— I
(see Note A) Veeo-/GND
ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2021 TLE2022 TLE2024
Transistors 40 80 160
Resistors 7 14 28
Diodes 4 8 16
Capacitors 4 8 16
M 359bl724 010742 38k I
X3 1,
EXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage, Voo, (S8 Note 1) ..o e e 20V
Supply voltage, Voc—(seeNote 1) ... i e e -20V
Differential input voltage, Vip (see Note 2) .. ... ... .. ... . 0.6V
Input voltage range, V) (anyinput,see Note 1) ... ... . i i Voo
Input current, lj(each INPUL) . ... o i i i e e e e e 1 mA
Output current, Ig (each output): TLE2021 ... ... . . i e e +20 mA
TLE2022 . i e +30 mA

TLEZ2024 ...t e e e e e 140 mA

Total CUITENE INTO VG Ch < vt vt i ettt e e i e e e it e e 80 mA
Total current OUt Of VoG v i v et 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ............ccooeviiini it unlimited
Continuous total power dissipation ............. .. ..o it See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix .......... .. ... o il 0°C to 70°C
Isuffix . ... s —40°C to 85°C

Msuffix .. ..o —55°C to 125°C

Storage temperature range, Tgtg ..o vvveh et —65°C to 150°C
Case temperature for 60 seconds, Tc: FKpackage ............... .. ... ... ... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DP, P, or PW package ....... 260°C
! Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................... 300°C

T Stresses beyond those listed under “absolute 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 canditions 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 vaiues, except differential voltages, are with respect to the midpoint between Vog 4, and VoG -

2. Differential voltages are at IN+ with respect to IN—. Excessive current flows if a differential input voltage in excess of approximately
+600 mV is applied between the inputs unless some limiting resistance is used.

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

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR TA=70°C Ta =85°C TA =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D-8 725 mW 5.8 mW/°C 464 mW 377 mW 145 mW
DB-8 525 mW 4.2 mW/°C 336 mW —_ —_
DW-16 1025 mW 8.2 mW/°C 656 mW 533 mwW 205 mW
FK 13756 mW 11.0 mw/°C 880 mW 715 mW 275 mW
J-14 1375 mW 11.0 mwW/°C 880 mW 715 mW 275 mW
JG-8 1050 mwW 8.4 mwW/°C 672 mW 546 mwW 210 mw
N-14 1150 mW 9.2 mW/°C 736 mW 598 mW 230 mwW
P-8 1000 mW 8.0 mW/°C 640 mW 520 mW 200 mW
PW-8 525 mW 4.2 mW/°C 336 mW —_ —

recommended operating conditions

C SUFFIX | SUFFIX M SUFFIX UNIT
MIN MAX]| MIN MAX| MIN MAX
Supply voltage, Voo +2 20 +2  +20 2 120 v
‘ Vec=t 5V 0 3.5 0 3.2 0 3.2
Common-mode input voltage, V|C A
Voo+=+15V -15 135| -15 132] -15 132
Operating free-air temperature, To o] 70| -40 85 -55 125 °C
I 3961724 0107143 22 A
3 7
EXAS
INSTRUMENTS
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SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A@ 96°0 Jo ABlaus uoljeaoe U Bulunsse pue

uogenba sniuay.y auy) Buisn 0,52 = V1 0} pajejodenxs 0,06 | = V1 jeisel o) Bunesado josinoy goL yBnosL paniesqo yiys abejjon Jesyondul sy uo paseq e sonjeaedidfl ¥ ILON
‘ . "Do0Z 01 0.0 S1 96uBL {Ind |

obuel aumesedws) Buyelado 20
AL 9 9 9 abuet nJ Jon0 9bueyd Jusuna-Aiddng
eojoN ‘0=0 -
yii oog 008 ooe obues N4 prOreN o= weuno Alddng 09,
00e 002 00 Q02 00¢ 002 Q.52
oo} 00t 0oL [ ebuesjing ASLFO) (OIAV/OONY)  ypgy
& ozt SOk 0zl SOI 02l SOt 0052 AgZ ¥=FO0A oljel uonosles sbeyoa-Aiddng
% % % s6usi nd . v 05 =Sy oijes uoljoefe) BPOW-UOWIWOD  HHIND
& Sl ook Sl ool Stk 0ok De52 uw "I = Jlp
1 1 ! obues jn4 moL=Ty uoneaydwe ebeyon any
AYA poes T P ! 55 1 ez ‘AOLF=0A [equalepip [eubis-ebie
LEL— LeL— 2g1— | ebueind Buims efiejorndino WOA
A Vpb- LEL- Vrl=  LEL- T ro=Tu yeed eApebou WNUIXEN
6°El 6°€t g'gl | abuesnd Buims obeyoA Indino HNOp,
A gvL vl £y vl evL v 00562 ead onisod wnwixew
Sel Sel Stl
o} [} 0} abues |Ing4
st ke 8- =§ aBues abe)joa Indui 8pOW-UOLLILIO! HOIp
A - — v 05 =Sy Jon Indut ap )
14 gel v S
0} 0} o} 0} ) 0} 0.5¢
1
€G§L- G- £G6l— Sl- eGL— Si—
wu 08 06 % sbue: iin Juauno seiq indu dly
0L 14 0L Se 0L 14 0.5¢
wu o o o oBue in JU8.no 1850 Induj [o]]]
9 20 9 2o 9 20 052
: : - =Sy ‘0=90l (¥ eloN 99s)
ow/An 900°0 9000 9000 0,52 | U0s=3H 0=+IA Jup Wiei-Buo] eBeyon 1850 ndu|
. abejjoa josyo indul OIA
o/ ¢ ¢ ¢ sbuel lIn . JO UBIOIYE0D ainjeledwe} ©
n
ul o0e 008 0sL 5 mem“m“ 3 abe}joA 1asyo induy Olp
00t oy 002 08 00S clL o
VN  dAL IN
LIND XvW _dAl NN Xvi_dAL NI X N i} SNOILIANOD 1S31 H313Wvdvd
241202311 ovi202aL Ji120231L

(pa1ou asimIaylo ssajun) A §1LF = IO ‘ainjeseduia) Jle-0al) pai1oads Je sajsuajorieyd [edu99® 1202311

6-13

1EXAS
NSTRUMENTS

M 2961724 0107145 095 N

X

POST OFFICE BOX 855303® DALLAS, TEXAS 75265

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



sniuayuy eyl Buisn 9.6z = Vi 01 paejodenxe 9.0g1 = V1 1e158] 9y Bueiado o sinoy gg| ybnoay: penssqo

'A® 96°0 Jo AB1suB uoRRAROR LB BuNsSE pue uonenbs

Hiys abeyon Jasyo Indul sy uo peseq ase senjea feaidAL 4 JLON
"0604 01 00 St 86uel fing |
ebue sinjeredwa; bupesado
vt ‘ L o ebues yng o 1840 ebueyo ueuno Alddng oo
Peo| oN ‘NGz=0p g B g
[¢] obuel ||n, .
- 009 09 009 Iin Wewno Aiddng 20,
009 0sy 009 oSy 009 0Sy 0.5¢
001 86 56 obuel |ing (Olay/F 00AY)
ofA G =00, HAS:
& 748 SO1 8 €01 Sht 001 fo X+ AOE%AS Al oles uonoslas ebeyjoa-Aiddng A
ap 8 8 8 s6uel ind U 05 =Sy ‘uwtOIA = Dl | ones uonosles spow-uowwon HHND
S0L 06 20L /8 00L S8 0:52 ) T
S0 ¥0 €0 sbues (ny uopeoydure ebeyon
v =TH AvOAPL=0 oG an
AT Y S ¥0 gL €0 0052 BAOL=H Araari=Op fenueselip jeubis-sbie v
S9°0 $80 S8°0 ebue |ng )
A aBeyjon Jndino jos|-mo 0A
80 20 80 20 80 FA] D52
- - ohoL=Ty
6'¢ 6'¢ 6¢ abuei [n4
A afejjon ndino ars-ybin HOA
387 14 1224 4 1584 4 0.8¢
qe g€ ge
[} 0} 0} afiuel iy
0 0 0 _ebuei abejjon
A v P s SE ¥ 5t G o5=S5y indu| apow-uowwon HOIA
0} 0} 0} 0} 0 ) fo78=r4
€0~ 0 €0~ 0 €0—- 0
06 06 06 ebuel jing
yu jua.no se|q indu| gl
0L 0oe 0L £e 0L 1 0052
0l 1] ol abuey |ng
wu 1U81in3 1880 Indy) (o]]]
9 £0 9 0 9 S0 jo 2874
. : . _ . (¥ 9I0N 28s) YLp
ouy/At 5000 5000 8000 0052 Tos=Sy 0=0A{" | 101-6uo| sBeyon esyo Jndu)
oBeyjoA Jasyo induy
Qo 4 g g ebues iy 10 JUB101Y509 aunjeredue) Ol/o
abuel |in.
A 00y 0SS 008 1in4 afieyjon jasyo ynduy) Ola
0se oov 009 Q.52
XVN  dAL  NIN | XYW dAL NIW [ XV dAL NN
1IN \/ SNOLLIONOD 1531 H313WVHVd
082202311 oveezoeal Qzzoza L 1

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS181 - FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY

(pajou asimiaylo ssejun) A g = IO\ ‘sinjesaduia) Jje-00.y payioeds Je SONSHBIOLIRYD [8DL}O9]0 2202311

B 3961724 010714k T21L HW

TEXAS
NSTRUMENTS

s

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

6-14

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 - FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A8 96°0 J0 AB1oua uoneAioe ue Buwnsse pue uoenbe

sniusyuy ay) Buisn 0,6z = V1 o} pajejodesxe 0.061 = V1 1e 158} ey Buniesado jo sinoy g9t ybBnoay) peaasqo Yiys abejjoa Jasyo Indul ay) uo paseq ase senjea feaidAl v 3LON

*0.04 01 00 S! ebues jin4 i
abues exmeradws) Bunesado 99,
v 6 6 6 sbuel (In4 190 abueya Juauno Alddng v
00, 002 bueng | o oN 0=0n
vil - weuns Addng 09
0ss 002 0SS 004 09S jo N4
00k 86 6 abues |Ing - (OIAV/FO0AY)
FOIAGZF=TF00, HASy
& 0zk__ sol 8k £0} Si__ 00} .52 ASIFANSEF=TN | opes uopooles afiejor-Adng
afues In.
ap 96 £6 ad ind 505=SH ‘uwHIlp = DlA | ones uonosie) epow-uowwod  HHWO
(418 ook 60} L6 901 G6 D052
g 1 80 abuei (In4 uonesydwe abeyon
=1 ‘AOLF=0 e an
A oL St L v .80 e | 0T hoEE reguosayp jeuis-afiey Y
A LEL— L'e- £2g1— | ebueing Buims abeyjoa ndjno -WOp
Fyi— 2€l- bpb- LEL- byb— LEL—| 0088 —— wead anyefiou wnwixe
A 6'el 6°ch 6'cl sbuer (In4 Bums sBejoaindine WO
gyl bl gyl bl eyl bl D052 sieed esod wnuwixe
get gel gel
0} o} 0} abues [ng
Si— G- G- ebues afeyjon
A v05=5y ¥ HOIA
i gel vl SEL vl SEl Indul apou-uowLied
0} 0} 0} 0} 0} 0} o874
€G- GI— £6l— G- €G- Gl—
abues |
wu 06 08 "4 wauno seiq indu| ay
o€ 0L 1 %) 0L qe 005¢
abuel ||n.
w ot 0L 4 JuaLIng Jasyo Indy e]]]
€0 9 vo 9 S0 fo o4
. . . _ o (i 810N 098) Yup
ow/AT 9000 9000 9000 0.2 v 05 =Sy 0=9IA| | jo1-Buo| obeyon 19syo ndul
abejjon Jasyo Indut OlA®
Qo/ATE 4 4 4 ebue iy 40 Jualoye0d amnmessdwal
abuel n.
Al id 00 in4 abejjoA Jesyo Indu| Ola
0L 0oe [174] 00s 0st 0.92
1INN XVW__dAL_NIW XVW _dAL__ NiW XYW __dAL__NIN _.<._. SNOLLIONOD 1S31 . H3LIWvdvd
42202311 Jvee0za L Je202anL

(pajou asimiaylo ssajun) A 5L+ = I ‘aanjeladway Je-ae.y paiyioads je salisiialoeleyd [eal10aJd gg0gaTL

6-15

TeEXAS
NSTRUMENTS

B 49b1724 0107147 9Le =

*p

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY

'A® 96°0 J0 ABiaue uojleAnoe ue Buiwnsse pue

uojrenba snjusyuy eyl Buisn D5z = ¥ 0} petejodenxe 9,061 = V1 1e1sa1afi Buperedo jo sinoy 891 yBnoay panissqo s eBeljon 19530 1ndul ey uo peseq aie sanjeajeaidAl ¥ 310N
Q0L 01 D60 S oBuel |iIn4 1

ebues sinjeledws) Bunesedo

v EL sk bl eBues g o 1en0 abueys yueuns Aiddng Py
peoj oN ‘NGT=0A
0 Of 00zt abuel ||n.
ul e e cl . uauno Alddng o]
002l 008 00zt 008 00clk 008 082
86 96 €6 abuei iny (OIAV/00AY)
=00
& e T 2 96 0.52 NOSONS=TEN | opes uopoetes obmon-fiddng M
ap g8 = 08 el B 0S=5SH ‘WwHIIA =DIA | ones uoposles spow-uowwon  yy
S6 <8 26 28 06 08 Q052 ) ) o o
(Y1) [X0] 1’0 abuerjing | . - uoneoydwe abejjoa
U =7 4o =0 nedy) aA
ATIA S1 +0 g1 €0 L 20 oz | 0T ATAAYE=OA fenuaisyIp [eubis-efre v
560 S6°0 S6°0 obuel |Ing
A sbeyjon Indino [eAs|-mo 10
80 L0 80 2’0 80 L0 058 oL=Ty
8¢ Lg L'¢ abuel Ing
A abeyon indino jers-ybiH HOpA
44 14 (44 6'¢ 44 6¢ oS4 .
St S€ S€
o} 0} 0} abues Ing
0 0 0 ebuel
A v Py v ey v o€ 60g=Sy abejjoa indus epow-uowiuion HOIA
0 0} @] 0} o 0} 0052
£€0- 0 €0- 0 £€0- 0
06 06 06 obuel in,
wu ind eund seyq induj al
0L GE 0z or 0L 14 0052
ot 1 abuel fin,
yu 0 o in4 u81Ino jasyo indu) e]]]
9 14 9 S0 9 90 3052
" . . . =S ‘9="2l (¥ S1ON @as) yup
OLI/A . S00°0 5000 S00°0 0.92 U 05=>4 0= wuoy-Buo| aBEyoA osyo indu)
ul abeyjon jasyo ndul
QalA ¢ ¢ ¢ sbuesjind JO JusIdIYe0D aunjeredwa) Ol
008 i abuel |jn.
Ll 050 00E} ind afie)joA jesyo ndu; Olp
009 0g8 001+ 0052 .
XVN dAL NIN [XVYH dAL NIN | XYW dAL NIW .
LiNn . vy, IONOD 183 H3LINVHYD
o8ve0zalL oVHZ0Z31L ot202311L + SNOLLANOD 1831 L3NV

(Pa10u asimiay1o ssejun) A g = IO ‘aunjesadwa) Jje-s01) peyy1oads 1B SONSHISIORIELD [BO1190I0 1202 TL

N 49L1724 0L071u48 &8TY EE

TEXAS

NSTRUMENTS

4

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

6-16
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A® 96°0 Jo AB1aua uoNEAIOE UE Buinsse pue

uoenba sniuayLy ey; Buisn 0.5z = Y1 0) parejodexa 0,061 = V1 12 158} o Buliesado jo sinoy g9 ubnouyy paniasqo Jiys aBe}j0A IS0 Indul 8Y} U0 PasEq BIE SaN|EA (B! dAL » ILON
"0,0£ 01 D50 st 8BUEl jing |

ebues aimeiadwa) Buieiedo fore) o
vt oc 0e 0z obue Iind 1an0 abueyo Juaund Aiddng VI m
00F L 0ovL oov1 abuel jing peoloN 0=0A ~
i Wouno Addng 0 -
oovk 0901 0o¥L  0S0F ookl 0501 foXie1 T
86 56 £6 obue. jind (OIAV/FI0AV) -
- > =F00 HAS:
&® a1 ol Sit ool zll 86 2052 ASIFANGET Al owes vonoeles ebeyon-fiddng ! e
abuel I
ap £6 06 88 ind 505=SH ‘uwdOIp =Jlp ones uopoafes epow-uowwod  HHWO M
801 16 S0t 6 <ol 26 0052
1 80 0 abuei |ind _ o uonesyydwe abeyoa =
ATYA n . . 50 Z s e o=y AOLF=OA [enuasayip jeubis-obie Uy n
[ R 9eL- gglL— | obuelrjng Buims abeyon  _ — m
" PPl L8k Fhl= L€k Fpb- Z€l—=]  0.52 indinoyeed smebouwnuxey M| B &
wiol=Td o N
6€l gel gL | ebueijing Buws 9BeIOn iy =0 M >
A eyt vl ZvL  6%€l bvh gl | Q.52 Indino yead sApISod LINUIXEN =
gEL Sel gel - [ &
0} ] [} ebuel jn4g ﬂ
Gi- SL- Si- _ abuel ¢
A P SEl vl gEl vl SEl 605="Sy abejjoa Indus apows-uowwo) H9iA .m
0} o} o} 0} 0} o0 Da52
£G— Gl €G- Si- €G- G-
06 06 06 abue. jiny
yu usund seiq Induy 2111
0L oy 0L 414 0L 0s D.5¢
abue |in.
wu ot 01 ot ? find JuaLND Jasyo Indyj ol
9 0 9 S0 9 90 D052
. . . =S (9=l (¥ S10N 98s) Yup
oA 9000 9000 9000 D058 G0s=°H 0 A wuey-Buoy abeyjon jesyo induy
abejjoA josyo Indu;
el AT 4 ¢ ¢ abues (i3 10 1UeIIYa09 aanjeedwal OtAn
abues In.
Ful 00z 036 ooet ind abeyjon Jesyo nduy Olp
00S 0sz 0004 0.5¢
XY dAL NIN XYW dAlL NIW | XYW dAL NN
JINN «<h SNOLLIONOD 1S3L H31l3aWvdvd
J9¥Z023L ko) ) ZA 1 7A= BN § aI¥20231L
Atwwoc asimiayio mmw_::v ASLF= Q0 ‘aunjesadwa) Jie-aaij vm_w_omnw 1€ sansualorIRYD 1BI110319 $20231L

6-17

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA, TLE202xB, TLE202xY
SLOS191 - FEBRUARY 1997

) "A8 96°0 J0 AB1oua uoneAnoe Ue Bujwnsse pue
uopenbe sniusywy ayi Buisn 0,52 = V1 o1 patejodenxe 0,05 | = V1 1e1sa) oyl Buieiado jo sinoy gg L ybnoayl paaiasqo Jiys abejjoatesyoindul eyi uo peseqasesoneafeaddl ¥ 310N -

"0058 01 Do0t ~ S1 9buel Ing 1

3

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

. Bue) ainjesedws) Bugeledo n
9 9 obueu ||n. o +
vl o "4 peoj o 180 ebueyd weuno-Addng O %
: 01574 0ee oee abuesyng ‘AGZ=0p
bl . A
06z 0Ll o€z oLt 0gg oLt 0452 Wauna fddns 90, W
[ 00} 00} | @buei|ing (OlAv/90AY) =
ap o =00 H
ozt SOL 0zt S0L 0ct S0L 0082 NOEGIAS A oljes uonoslel abeyon-Aiddng Sy m
08 08 08 abuel |n4 U 05="5y -
8 ) oLk S8 ol S8 052 ‘i HOIA = Dlp ONe! UoNIBfe) SpouUoULE)  HHINO | O3
AA G20 S20 G20 | 8buesng ioL=Ty uopeoyldwe abejjoa an x
gL €0 gL €0 g1 €0 052 APOAYL=0A ey eubis-efie Y H
60 60 60 abues Ny =
M e 2o 80 L0 g0 L0 252 sbeyonndine ardhor 10 u.._.u.
o 1
6 6¢ 6€ | obuel(nd HoL= =0
A pove . . " po . ot abejjon ndino jenel-ybiH HOA
e ce r4 -
0} oL o} abues ying
0 Sl G-
A Y o Y ooy — oy U 05=5y obues oBejjoA Indul epow-uowwopy  HOIp
0} 0} 0 0} o} 0} 0052
£€0- 0 €0~ 0 €0- 0
06 06 086 abuel Iy
w oL 52 0L 52 0L 52 0:9¢ a.ino saig ndu f
o] (s} ot abues jing
wu S >0 s >0 ’ 7o oz Waung 19syo indu| [o]]]
oAt . : : y vos=Sy ‘'0=2l {v e10N oos)
J 5000 5000 §00°0 0052 8 0=A wup wie}-buo| sbeyon 1asyo Indu)
QAT z z z obuel I abe)joA jesyo indu Olho
10 JUBDYE00 ainjesedwe)
0oe 009 0S6 obuea yng
AN abe)joa o d ol
002 08 ooe 00t 009 (074} 0.5¢ ellon Ssyondu A
XV  dAL NN [ XVN dAL NIN | XYW dAL NIW
LINN \4 I
1912023711 Ivi20Z3 1L 11202311 ._. 1 SNOLLIGNOD 1831 H3LINVHVd
(pajou 9SIMIBYIO SSBIUN) A G = QO> ‘ainjeradwe) Je-aauy payiveds je SonsHaldRIRYD [BO10919 1202311

TExASs
NSTRUMENTS

6-18

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

“A® 96°0 JO ABJaus uoheAloE UB Bulunsse pue

uonenba sniuayly sy Buisn 9,5z = V1 o} pejejodenxs 9,06 | = V| 1eisel ey Bunesado jo sinoy g9| ybnoiyi pariesqoyiys obejjoalasyoindulayi uo paseqatesaneaeaidA) 4 3LON
"0058 0} Qo0 — 81 abues [Ing |

Sbues ainjeladwsa) Bupeiado 20y
vi L L L abus. nd 190 abueyd Juauno-Alddng
peoj oN ‘A0 = OA
yil ooe o0g 0o0g s6uel IIn4 yusuno Aiddng o]
00€ 00¢e 0og 00e 00€ 00c 0052
00L 001 00} | ebuesging AGLFO} (OlAv/0pv) ASy
& 0zt SOt o2l 5ol 0zl S0l 0052 As2F=F00A otje. uooalal sbeyoa-Aiddng
96 9 96 sbue iind G 06 =Sy oljel Uonosfes BpoW-UOWWOD  HYWD
& SiL ool Stk ool Stk 00} 0452 ‘Ut HOIA = Dip
SL0 SL°0 SL0 abuel In4 mol=1y uoneoydwe obeyoa any
AN 59 L 59 ! 59 L 052 ‘A0L=0pA [enualeyip [eubis-ebie
9¢l— gelL- 9'¢l—{ abuesng Bums ofejon _ WO
3 Vob- LEL- Vrb- LEh- vri- Lek-|  osse o= ndino eed sajebou wnWXeN
6€} 6¢l g€l | abuesnd Bums ofeyor WoA
A evt bl EVE L ert ¥l .52 indino yead sanisod winuwixeyy
2t 4> ce
0} 0} 0} obues jjng
Sl St Gi- _ Yol
A bl SEL 1 Sel 71 5ol U 05 =S5y obues abe)joa indul apow-uowwo) A
0} o} 0} o} o} o} 0052
€G- G- £G6L— Gl eG§l— Si-
Yu 06 o6 08 sbuel iin4 Wwauno seiq indu| ay
(V3 14 0L 14 0 14 0.2
vu ot o o spue i JuBLIng Jasyo ndu| ol
9 20 9 c0 9 20 .52
. . . =8y ‘9=0l (v 510N ees)
Ow/AT 9000 900°0 9000 0e5¢ vos==d 0 A yup uusj-buol ebejjoa jasyo indul
obejjon 1asyo indut OlA
Do/ATl 2 4 4 sfue. jind 40 WBIoIa00 aanjeradwal °
ai 0% 005 058 %Mﬂm H:u. obejjonjosyoindu; Ol
0o} ov 002 08 00S 0cl o
LlINN XVW_dAL NN I XYW _dAL NIW | XVA dAL NN 1L SNOILIONOD 1831 H313WVHVd
191202311 IVi20231L 11202311

(pajou asimiayio ssajun) A 61 7= IOA ‘ainjesadwa) Jie-aa1) payioads je sonsuBIoRIEYD [€21I3]9 1202311

6-19

M 491724 0LO?L51 399 MM

TEXAS
NSTRUMENTS

N4

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY

'A? 96°0 Jo ABisue uoneAloR UE Bujwnsse pue

uoienbe sniusy Ly oy Buisn 9.6z = V1 oL pefejodenxs 0,061 = V1 1e1saep Buesado jo sinoy g9 | yBnoay peniesqo yiys obeloalesyo Indulayyuopeseqese seneaeadAl 4 310N
"0058 01 00— 81 86ues Iy |

abues in abues eumesadwey Bunesedo
v 5t st st ind o 1oA0 abueyo Jueuno Aiddng v
20} O ‘nGgEg=
009 009 009 ofiues |ing PECION AGe=Dn
'l weund Addng Y
009 oSy 009 0S¥ 009 (1414 joXt:r4
004 86 g6 abues |ing (OIAV/F20AY)
O] =00, HAS:
a ozk ot 8lk g0l Sk 00k 0052 AOBGIAS =M | opes uonosfor sbeyon-fiddng !
ap 8 28 o8 SBue jing T 05=5Sy ‘uuHOIA = Olp | onel uonoeles epow-uowwon  HYWD
0L 06 20 /8 00 S8 0052 ) ) S
20 20 z0 oBuel Ing uoeoyydwe ebejoa
1, =7 ‘A ¥ O 1 =0 oo A
ATIA L S0 gL 0 SL €0 oG | DOt ATAAYEEEA fequesoyip jeubis-ebiey v
60 60 60 abuel jin
A find abiejjoa indino jansl-mon 104
80 0 80 FAL) 80 FA 97814
- - - WoL=Ty
6¢ 6¢ 6¢ abues |In4
A abejjoa ndino [eas)-ybiH HOA
554 14 587 14 [584 14 0,92
ce (4 ce
0} 0} o} abuey ([n4
0 0 0 abue, abejon
=5 HOI
A ¥ GE b ge v g€ G0s=°H induj apow-uowwon A
0} [o)] 0} 0} 0} 0} 0.5¢
£€0- 0 £€0— 0 €0- 0
06 06 06 abuel |In4
wu uaung seiq indu dly
0L 0oe 0L £e 0L Se O.8¢2
ot ol ok abues ing
vu ano tesyo Induy [¢]]]
9 €0 9 0 9 S0 0.9¢
. . . =S =0l (¥ o10N 295} Yup
ow/Atl S00'0 000 5000 0:82 U0g=5Y 0=A1 Lusor-Buol sBeyon sosyo 1nduy
obejjoa jasyo 1ndul OIA
Oo/AT z 2 2z abues n4 {0 JuBIoe0D aInjeiedwo) °
abuey |n.
AM ooy 058 008 ind obejjoa jasyo Jndy; Olp
0se 00 009 Do5¢
XVYAN dAL NN [XYW dAL NN | XYIN dAL NN
LINN Vi SNOILIONOD LS3L H3LINVHVYd
192202311 IveeoeaL 122023l 4 W

(pajou as|mIBYI0 SSBJUN) A § = I ‘arnjesodwia) Jie-aa.) payoads Je SONSLIBIORIEYD [RO199]9 2202T 1L

B 8961724 0107152 225 MM

1EXAS

NSTRUMENTS

N4

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

6-20

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A® 96°0 Jo AB1aus uoieAnoe Ue Buiunsse pue uonenbs

sniusyuty ayy Buisn 0,6z = V1 0} palejodenxs 0,061 = V) 1 1sat oy Bunelado jo sinoy 891 yBnosy) peatasqo Yiys efieljon 1esyo Indul sy} uo paseq are senjea [eoldh1 ¥ I1ON

"0.58 01 0.0t~ 81 3Buel |Ing |

obues ainjesadwsy Huyesado

B 3951724 0107153 1bLL HE

v 08 oe oe ebues in4 1aa0 abueyo Jusuno Alddng 99y
002 00z 00z sbuerng | TN 0=0n
il euno fddng 09y
004 0SS 00L 0SS 004 0sS 0,92
0oL 86 6 abues inJ (OlAy/ FO0A)
F ag =00, HAS:
& 0gl SOl 8HL €01 Sk 001 0:52 ASHFOASEE=EA] opes uoposles sbeon-fiddng !
afiues |jn.
ap % £6 16 lind 005=Sy ‘uwHOIA = DIA | ones uonosles spow-uOWWO)  HHND
cib [0/0]8 6014 16 901 S6 0.5¢
-4 ! 80 abues jing uoneaiydwe ebejoa
=" y =0 e A
ATUA m ey 7 T Y p— Dse »I0L= AOLF=DA {enuasayip [eubis-abie v
A g'ch— 9¢cl - ggL - | obuelng Buims abeyoa indino Wop
brL- LEL- bPL— LBl [ > Rl I o1oL=Tu eed snebou wnwixen
A 6°€l 6€l 6€L obuel N4 Bums ebejon indino WOA
erL vl ert bl evl bl D52 sead aaysod winwiep
t4} cel 2¢el
o} o} o} abuel In4
G- S — G- ofiuel abejon
A 05 =95y HOlp
i §€1 L geL i SEl Indut 8pow-uoLuWod
0} 0} 0} -0} o} 0} Q.92
€G- G- €G- G- g6t—- Si-—
abues |n.
yu 08 08 06 find Wwaund seyq indu| gl
0L 0og 0L €€ 0L 15 D05C
abues ||n.
wu o o o ind JuaLNO }8sYo induy| (o]
9 €0 9 0 9 g0 0.52
- o= 910N 935) Yup
owyAr 9000 900°0 900°0 2052 5 05="5d 0=0IA wioy-Buoy wmAs_o A19SHO Whpc_
abejjon jasyo indur OlAn
QAT ¢ e ¢ ebuel ing 10 Jusioljens ainjesadwa)
ebuel ||n,
il ooe sy 002 ind abeyjoa Jesgo indu| Olp
0si 0L 00e ocl 008 0st fo 2814
1NN XV dAL NIW XYW _dAL NN XVN_dAL NN ._.<h SNOLLIONOD 1S3l H313WvHvd
192202311 1vee0ZaL 12202311

(pojou asimIayio ssajun) A gL 7= I ‘armeladwe) ae-9a1) paytoads je sonsuajorIeyd [2a111039 2202311

1EXAS

i

NSTRUMENTS

POST OFFICE BOX €55303® DALLAS, TEXAS 75265

6-21

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA, TLE202xB, TLE202xY
SLOS191 — FEBRUARY 1997

‘A8 96°0 Jo ABisus uoleanoe ue Buinsse pue
uonenba sniuayuy sy Buisn O.62 = V1 0} pajejodenxe 0,051 =V 1e 158} o)) Bupesedo jo sinoy 89| yBno.ys pealesqo uys e6eljoA18sH0 Indul sy uo paseq ase senjeajeaidAl ¥ 310N -
*0+G8 0} D01 — st 8bues jjng 1

s

POST OFFICE BOX 655303® DALLAS, TEXAS 75266

abuer ainjeladway bugesado <0
vl oe e 0€ abues jng a0 ebueyo suno Addng iy -
0021 0021 002} ebueijny | PPN 0=0A e
wi wouno Addng 20
002+ 008 00ZL 008 002k 008 0052 H
86 . 6 €6 abuei Iy (OIAY/¥00AV)
FOIASET=F00 3
& Lib £SO} S 00l Zi 86 De52 ASIFOIASEE A ones uonootes sbeyon-fgdng  HASH|
- o
@ 98 28 08 abues |Ing 505=5u ‘wwldOIA = Olp | ones uonosles apou-uowLLO: 3
%6 g8 % 8. 06 08 | 0.2 . el folpeelep d =
10 10 10 ebuel In4 . uoysoydwe sbejon @
ATYA =1 ‘APOIAYL=0 A an
! St 0 gL €0 ED ose | 0T ATAATEEEA feuSoUp [eubis-abie Y e
G6°0 S6°0 G60 abues jjin4 Buims abejjoa Indino g
A N “WOA|
LAY 80 10 80 L0 o8¢ 1 ead aagefieu wnuwixen o
DoL= g
A g€ LE e abuei yiny Butms abejjoa ndino +INO 0
£y b Tv  6F Zv  6E 0552 pead aaysod wnwixe A
e ¢t 1 -
o} 0} 0} abuei jjng
0 . 0 0 : abuel
A ; Y P v 5t v ot v 0s =Sy e6e)|0A Indu) BpOW-UOUILOD) HoIA
0} 0} o} ) o} o} 0052
€0- 0 £€0—- 0 €0- 0
i 06 06 06 obues iy
vu Wauno seiq indu) a))
0L ge 0L oy 0L *14 o X374
18 oL OF abuey jin.
vu 4] jJuaLIND jJasHo Indu| on
9 0 9 S0 9 90 .52
P . . - X B505=S: =0l (v 310N e85 Yup
7 5000 S00°0 5000 X4 d 0= A er-6uop aBeyon Jospo 1ndu;
A abe)joA Jesyo indu
Do/ Z 4 4 abuel ind 10 usioyeoo oimesedwey  OM0
008 0s0L 00178 abues |n
ul ind abeyjoA jesyo Jnduy Ola
009 0S8 0011 0.5¢
LINN XVN _dAL NIW | XVIW dAL NIW IXVW dAL NN +<._. SNOILIANOD 1S34. H3LINWvHYd
199202311 Ivp20Z3L I¥2023aL W
(polou 3SIMIBUIO SSAUN) A G = o0> ‘sanjesadwia) lie-aa4) payoads je SJlIsid)oBIRYD |BOI0810 ¥202T 11

TEXAS

NSTRUMENTS

6-22
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A® 96°0 Jo AB1aua uoneAnoe ue Bulwnsse pue

uoirenba smuayuy ay Buisn 2,6z = V1 0} pajejodenxa 0,061 = V] 1e1se) ey Bugeiedo jo sinoy g9 1 ybnoiy) peaissqo Jiys abeyjoa 18syo Indu; ay) uo poseq ale sanjea (eoidA] :¥ 310N
"0.58 O} Qo0 — st @buei jing | -

N4

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

ebuel ainteledwe bunelado 99 -
vt 08 0§ 0§ sbues 4 0 J9n0 abueyo Juauna Alddng v m
PeO} ON ‘0=0A =
v 00v+ 00kt 0ort abues jind Wweuno Aiddng 29
govs  QSOb oovl 0S50t 00¥t  0SOL 0.5¢ Ln
86 6 6 abuer In4 (OlAv/F00nv) 2
— o =FDD HAS: [ ]
il 1L 801 SiL 004 Zl 86 .52 ASIFANSET M ones uogoefes ebeyon-4iddng o~
o
abuel |In
ap £6 06 8 ind 505=S4 ‘uwdOIp=Dlp onel uopoolo) BpOW-UOWIWO)  HUWD |
801 16 S0l 6 col 26 005¢ o
L 80 v'0 ebuel jin4 uonesiyduie o6} oA
=1 ‘AOLF=0, Reall avy| =
ATUA " ; . pos > pers o mioL=Ty AOLF=Op [enualeyp [eubis-o61e] v o
9eL— gel— g'gl— | ebuesng Bums abejjon -WOop N
A bob- LEk- bpi- L= bri- sei-| 052 indino yead sajebou wwXeN B
»ioL=Ty o
§€l el LgL | obues|ing Bums abeyon e | e
A evh b Zvh  6El L'pk 8EL 0452 indino sieed apsod WnWIxe
cel cEl 2el -
o} @] 0} abues Ing
G- Si- Si-— ebuel
=S ol
A oy SEl vl Sel vl GEl U0s="°H abejjon Indu| SPOW-UOWILIOD A
0} O} O} ) ) ) o =14
€6l— SI- £G9l— Si- g'G6l— GI-
abuey |in.
wu 06 08 % ind WBNo seiq indup dl)
0L or 0L 14 0L 0S Q.52
abuel |n.
wu o o ol Ind eund 1asyo ndu| [o]]]
9 0 9 S0 9 9'0 0.5¢
. . . =S 9=91 {y 910N 995) P
ow/At 900°0 900°0 9000 0052 0o0s=>d 0==A1  uerBuor ebeyon 10840 Jnduy
abejoa jasyo
Do/AT c 4 [ ebues ing ndut Jo jusiolysoo ainjeledwa) OlAo
abuel |n.
A 00 056 0021 ind abejon Jasyo ndu Ola
008 (0274 0001 0.52
XVN dAL NIWN XY dAL NIW XYIN dAL NIN
1INN +<._. SNOILIONOD 1831 Hd313NvHYd
1a¥20231L I¥y2023L 120231
(pajou asimIBLRO ssajun) A G1LF = I ‘ainjesadwiay Jie-aa1) panoads je solsusIoBIRYD [BILI03ID 202T 1L

TEXAS
NSTRUMENTS

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY

‘A 96°0 Jo ABJsus uoneAnse ue Buiwnsse pue
uogenbe snjuayuy oy) Buisn .G = V1 01 pajejodenxe 0.06 1 = Y1 1158} ey Buntesado jo sinoy gg | yBnoy) pertasqoyiys abejjoajesyo ndur sy uo paseq oresenjea [eaidAl  J1ON -
i "0.521 0} 0,95 1 o6uRI g |

*

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

ebuer ainjesedwe) Bunelado [}
v 6 6 6 abues jng o 1010 abueyo Jusuno Addng v ™~
o | 0z oz abues yng PEOION AST="A wouroAidng 90 o
082 0Ll 08z 0Ll 082 0Ll 0062 . %
0oL 001 001 | ebueryng (Olay; FO0AY) =
[ =00 HAS
il ogh SOl ozt GOt e .52 NOBOIAS=TEN ' ones uoposies ebeyor-Aiddng ! o
abue gn.
ap 8 %8 8 ind 05 =54 ‘udOIp = Olp | ones uoposles spow-uowwony  HEND —
ol S8 ol 68 ol g8 0:62 o
10 L0 [X1] afuel jing uoneoyduse ebeyon =+
1 =Ty APOIAFL=O oo an
AT L €0 S1 €0 1 €0 D52 GHOL=Td APSAYE=EA fenueieyp [eubis-abiey v H
S6" S6°0 G6°0 afiues n
A 60 4 efiejoandino jersl-mo 1I0p u
80 FA) 80 L0 80 20 0:5¢
; 5 - woL=Tlg o
g€ g€ 8¢ | ebueljing 0
A - abeyon ndino |easj-ybiy HOA
1584 14 (58 4 ¥ 1554 14 Q.52
e (2 [ -
0} o} 0} abuel |n4
0 0 0 .. abuel efiejjon
A v 58 v P v 5e v 05 =Sy Indul 8pOW-UOWIIOS) HIIA
o} o} 0} o o} 0} fo28er4
€0- 0 €0- 0 €0~ 0
06 06 06 abuei jin4
vu a3 seiq jndu) al
0L 14 0L er4 0L G2 0052
oL oL ot abuei ind
wu jua.no 1esyo Induj Ol
9 c0 9 20 9 20 0.5¢
. . . =S =9l (7 ©10N 008) Yup
oA 000 S000 . 5000 0.2 U 05 =54 0=A1  wier-Buo) eBeyon 1eeyo 1ndhy
o6e}|0A 18540 Indul
i I
Do/AT 4 2 2 abuel |jng 1O JuBINje00 ainjeradwal Otho
obuel yn.
Al 00€ 009 ook ind abejjoa jesyo Jndu| Olp
002 08 00e 00t 009 oct 0652
XV dAL NIN [ XVIN dAL NN XVIN dAL NIW
AINN v SNOLLIONOD 1531 Y313IWVYVd
W8120237L Wvi20zail W120231L
(pe1ou asimiaylo ssajun) A G = IO “aunjesadwa) se-aa1) payiosds Je SINSLIBJORIEYD [RI}9819 1202 1L

TEXAS

NSTRUMENTS

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SLOS191 — FEBRUARY 1997

TLE202x, TLE202xA, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A® 96°0 Jo ABiaus uoneAnoe ue Bulnsse pue
uoyenba snjuayuy oy Buisn 0,5z = Y1 o) patejodenxe 0,061 =V 1e1sel ey Bunesado o smoy g9y yBnosy) paasasqo yiys ebeyjoatasyoindul sy uo paseqase senjea(eaidhl iy 310N
"0:521 01 D665~ ! 8buel Ing |

6-25

TEXAS

NSTRUMENTS

B 291724 0107157 a0 WM™

s

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

abues ainjesadws) Buyesedo
y 29
v 04 0t Ol ebues jin 190 abueyo yuauno Alddng v
peoj oN ‘0=0nA
afuel |n,
bl 0ce 008 008 ind auno Alddng 00
00€E 002 00e 00¢ 00¢g 002 362
004 001 001 ebue |n4 - (OlAy/F304Y)
SIFOAGZ F=F00 HAS:
& 0zl SOl 0zl SOL 0zt SOl 0052 AslFaASeE M| ones uonosles abeyon-Addng !
afiues
ap 9% 96 % ind 505=Sy ‘uwHOIpA=0lp| onesuoposfes epows-uowwoy  HYWD
S 0oL Gt 004 SH 001 Q052
S0 S0 S0 ebues ny uoireoydwe abeyoa
ul =1 . -0 el aA
ATUA r— p— o a— 5 wi0L =Ty AOLF=0A enuosoylp [eubis-abie] v
9€l— 9L~ gL~ | obuesng Buims sbejon indino
A d onueb NOA
byl— LEL- Frb— LEL- A ol =Ty ESd SAREDBU LINWIXEN
g€l g€l g'¢l | ebuesng Bums abeyoandino | WOA
A vl vl erl bl P vl 0052 eed sanisod wnuwixep
cel Tozel cel
o} ol o] abuel |In4
0 G- Si— obues abejjon
=S HOl
A i Sel ¥t SelL bl SEL oos=u Indut epow-uowwIod A
0} ] o1 0} &) o} 0.5¢
£6l— G- £461— SI- €S- SI-
06 06 06 abuel (n4
vu wieuno serq induy gl
0L Ge 0L o4 0L 274 2814
0L ot ok obues N4
vu JuaLNg yasyo indug (o]]]
9 A1) 9 c0 9 20 0052
. : . =S =2l (¥ S10N 89s) Yup
ow/ATt 9000 9000 9000 0:52 U05=>H 0=>IN o1-Buo) aBeon 19540 1ndu]
ofiegjon 1asyo ndul
: IA;
/AT ¢ ¢ 4 obues i 40 JuUBI01Y800 amjeladwal Oln
obued jin.
il 002 005 000+ ind obejjon 1asyo indu) Olp
got oy 002 08 00s 0zi 0.5¢
XYW dAL NIW [XVYW dAL NN |[XVN dAL NN
1INN _.<._. SNOLLIONOD 1S3l H3ILINVHYA
Wa120231L WVI20231L Wie0z3a1L

{pajou asimiaylo ssajun) A G1F = IO ‘ainjeradwa) Jie-aa4) payloads je SoNSUSORIEYD [B211)9913 120231L

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA, TLE202xB, TLE202xY
SLOS191 — FEBRUARY 1997

"A® 9670 jo ABiaue uoneapoe ue Bujwnsse pue
uonenbe sniusyLy oy} Buisn 9.5z = V1 01 patejodesixs 0,061 = V1 1eisajey| Sugeiado o sinoy gg1 uBnoau paniesqo yiys abejjonjasyo indur ol uo peseq eie senjeaeaidhl ¥ I1ON
*D.6Z | 0} D.G5— St abuel |n4 1

5i abues sinjesedwa) bupesedo
v ® & ® souedlind o lano abueyd usund Addng 9w
peoj oN ‘Ase=0A
008 009 009 abues ng
il yusuno Alddng 9]
009 osy 009 0sv 009 oSy jo 14
00} 86 | S6 abues i3 (Olay/ FOOAW)
=00 HAS;
o 0zL SOk 8Ll €0t Sl 00} 0052 AGEANSG==EA] opes uogaslos sbeyon-iddng !
g8 28 08 abues |n4
ap 505=Sy ‘unutdOIp = Olp | ones uoyoales spow-uowiwon  HHND
S0k 06 col <8 oo S8 o4
10 10 1'0 abuel jiny uoneoiydwe abejjon
u/ =14 AvaA+L=0, NG an
ATIA SL S0 L gL €0 Sz | D07 AVAAYEETA euaIayIp [eubis-abie v
" i 1 obuel |
A Mmoo 7 wmoo o Mmoc 7o "4 ebeyjoA indino [eAsl-mo 04
i : i | i ’ 0052
- o=
8¢ 8¢ 8'e abuel |In4
A pom s o ; P " oz abeyjoa indino |aasl-ybiiH HOA
(44 [4> 2t
0} 0} 0} obuel jin4
0 0 0 abue. abejjon
=8 HOl
A b ge v g€ v Ge bog=°d nduy spow-uowwod OIA
0} 0} a 0} 0} 0} .82
£0- 0 €0- 0 €0- 0
abues jjn,
wu 08 % 06 06 ind jueuno seiq induj 1]
oL 174 £e 0L ge 0.9¢ .
oL ol oL abues [In4
wu o Py 5 pu S o~ | JuaLng 19sy0 indul ol
. . . =S 0=0l (v ©10N 88s) yup
ow/Arl S00°0 $00°0 S00°0 0052 U0s=°H 0=A1 uie-Buol s 1950 1ndu]
) abejonjesyoindut
e/ 4 ¢ 4 9bues Ing Jo ueinlys0o einjeladwe) o
abues |n.
A Wmv 038 008 find abie}joA jesyo Indu) Olp
4 00F 009 0052
1INN XVW_dAL_NIW [XVW dAL NN | XVN dAL NN /i SNOLLIONOQ 1S3L . HALINVHVd
Wgzeoeal WVYZZ0zalL Wezozal

(Pa10u asIMIBYI0 SSBJUN) A § = IO ‘eanjesadwa) Jie-aal) payoads je sonsUaloRIRYO [BOLI0IS 22023 L

TEXAS

NSTRUMENTS

B 49b1724 0107158 743 IM

3

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TLE202x, TLE202xA
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

, TLE202xB, TLE202xY

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

‘A@ 96°0 Jo ABioua uoneanoe ue Buiwnsse pue uonenbs

sniuayuy ey} Suisn 0,6z = ¥ o1 pajejodenxe 0,051 = V1 1 ise) oy Buneiado jo sinoy g9 yBnoiys peaiasqo yius abeljon 19sy0 indus sy} uo paseq eie senjeA [eoidAL 4 3 LON
"0.0Z 0} D0 St abues ng |

afuel sinjesedwe) Buesado

09
v 09 09 09 obue: fing J1an0 abueyo weuno Alddng v
00£ 00 002 abue yngy PECION 0=0n
v weuno Addng 039
00 058§ 00 08S 002 055 2314
001 86 S6 ebuel In4 (OlAY/ FOOAY)
ap AGLFOAGEZF=TFO0A HASy
0zl S04 8Ll g0l SlL 00l 052 ones uoyoales ebeyjor-Addng
abuer jin.
a 96 €6 ol Iind $05=Sy ‘uwbdip = Olp | ones uonosles spow-uowwoy  HHWO
cl oot 601 16 90} S6 foXer4
St 8 80 abues In4 uonesyijdwe abejjoa
T = ! =0 e an
AT T L v 80 osz | M nOVE=EA fenuoIoyp jeutis-abie Y
A 9eL- ogL— 9'gl—| ebues|ng Suims abejjon Indino -op
Frb- LZEL- Vb= LEL- vri- sei-|  o.se oo =Ty Jead onebou wnwixepy
A 6l 6°EL 6°EL abuei fin4 Buims efieyjoa indino +INOp
€rk bl eVl ¥l erl vl 0.52 yeed ajisod wnwixey
cel 2el 431
0} o} 0} abuei |in4
Si- Si- Si— obuel ebejjon
A vos=Sy HOIA
vl GEL vL SEL v gEl Indut epow-uowwioy
[} 0 [} 0} 0} a 0.5¢
€G- Si- €6~ G- g6l—- Gl-
06 06 06 abuel |In4
wu Juaund seiq indu| g
0L oe 0L €€ 0L Se Q.52
0l oL ol efuel |In4
vu JUa1In2 1350 Induj on
9 €0 9 [ 4] 9 S0 0.52
. ) . =S (=2l (v @10N o8s) Yyup
owjAT 9000 9000 9000 0e82 T05=5d 0="AY \wier-Buos sbeyon 1esyo induy
abeyjoa yesyo induy
Qu/ATH ¢ ¢ e abuel jny 10 JuBI0Ie0d aunjeredwal OlAo
obues ||n.
A 00e osy 00z ind ebe)joA Jesy0 Induj Olp
0st 0L 00€ (748 00s 0st 0.5¢
N
LINN XVA__dAL M {XVA _dAL_NIN I XVW dAL NIA /s SNOLLIONOD 1S3L H3LINVYHVYd
WazzozaL Wve2oZaL WezozaiL

(pejou asimIaylo ssajun) A §1.7 = DA ‘ainjesadwe) Jie-aal) pajioads Je SONSIIBIORIBYD JRIII009 22023 1L

6-27

B 49b51724 0107159 LAT HR

TEXAS

NSTRUMENTS

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

e

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA, TLE202xB, TLE202xY
SLOS191 ~ FEBRUARY 1997

A9 96°0 Jo AB18us uoneAnoe e Bulnsse pue
uonenba sniusywy ey Buisn 9,62 = Y1 01 perejodelixe 0,061 = V1 1e1sal ey Gunesado jo sinoy g9 yBnoiys paaiesqo yiys ebieljon1asyoindul ayy uo peseq ese senjea [edidAL ¥ ILON
"Do52H 03 oGS~ S ebuBs Ing |

. ebuei einjesedwe) Buneledo
v 0s 0s 0§ eBues in4 o Jano abueyd Juenna Alddng Oy
oBuel I peo) ON ‘'0=0A
il 00ct 002} oozt N4  wouno fiddng 09,
002k 008 002t 008 00t 008 0.52
86 6 €6 obue |ny (OIAV/FOOAY)
FOIAG2T=F00
& L E0L S 00k 2 86 .52 ASLFOINSET=TION| oe, uogosles obmyon-hddng '
58 28 08 abue fing .
ap p - - - m o S5z 50s=5y uwdOIA =0l | ones uonosies spow-uowwiod  HYWD
. 1’0 10 10 ofuel Iny uoneoydwe abejjon
i =g ‘ApaApE=0 oy an
AT gL 0 gL €0 gL 20 oz | 0T AVAATLETR epuaseyp faufiis-ebie Y
560 S6°0 S6'0 afuel yn4 Buims abeyjon Indino WO
N Teo o g0 20 g0 10 052 . yead sagebou winuixep
»oLt=1y
8¢ Le Le abues [n4 Bums ebeyjoa indino +NO
A €Y ¥ Ty 6 Ty 6E 0e52 yead Snisod WnuXe A
(4 2t (2]
0} o} o abuel |In4
0 0 0 obues
A v e v SE v 5e 805 =Sy abeyjon Indur epow-uowio) d9In
o} o ] 0} o} o 0052 )
£€0- 0 €0- 0 £0- 0
06 06 06 abuel in4
vu BN seiq indu| = 1]]
0L sg 0L oy 0L 14 0.92
"ot oL ok abues In4
vu aLnd jesyo induj [o]]]
9 Vo 9 g0 9 90 0.5¢
) . : =S 0 =0l (¢ 910N 908) Yup
ow/A 5000 5000 5000 0.9 | U0s=SH 0=SA] user-Buoy obeljon 1950 induy
. afe)joa jesyo indul
Do/AT A H Z abuel ing 10 WoWE00 Sinjeiadwa) OlAgp
abuel ||n.
ul MWM MMM— Mwm_.”.—— 5 m_m_ d abeyjoA 1950 Induy Olp
XVW dAL NIW |[XVWN dAL NIN |[XVYW dAL NIN
1INA +<._. - SNOILIANOD 1531 H313IWvHvd
Wavzoz3aL Wvv2oeaL Wr2oz3aiL

(pajou asIMIaYl0 ssajun) A § = IO ‘ainjesadwal Jie-aal) payioads je sois|IeloRIEYD [€I1109]8 $202T 1L

B 8961724 D0L0?LLO 3Th
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

TEXAS

NSTRUMENTS

w3

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

6-28



, TLE202xB, TLE202xY
OPERATIONAL AMPLIFIERS
SLOS191 - FEBRUARY 1997

TLE202x, TLE202xA
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

‘A® 96°0 Jo ABuaua uogeayoe ue Buiwnsse pue
uoljenbas snjusyuy ay) Buisn 0.6z = Y1 o} pajejodenxa 0,051 = V1 je ise} oy Buesado jo sunoy gg | ybnoiyy peatasqo iys abeyoa1esyo indul ey uo peseq aze sanjea [esldAL 'y 31ON
"005Z1 0} D65~ St 9BuEL fIng | -

)

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

obuei ainjeladwa) buyelado 9
vt 8 8 8 ebues jing J19n0 ebueyd jusung Addng OV qn.m_
oovL Q0P 1 00¥L abuel [ny PECION 0=0n ]
v Wauno fiddng o9
0ovi  0S04 00l 050t 00¥L  0S0k 0.5¢ =~
86 56 €6 abue |ind - (OIAv/FJ04V) £
T 2 7=+00, HASy | —=
& Ll €0l Sl 00t zih 86 2052 ASIFOINGeT A ones vogosfes ebeyoA-Aiddng IR
abuer (in. o
ap £ 06 88 04 505=5Sd ‘wwHOIA=OIA| oneiuonoelos spow-uowwo) HUWD [ =3
801 16 SOk 6 204 26 Q.52 a
! 80 0 abuel jng uoneoydure sbejjoa
=1 : =0 el any| =
AA L L v 80 2 %0 gz | o AOLE=EA Iepuasayip [eubis-abie Y[
9€L- 9el— g'¢L~| ebueling Buims abejor  _ o N
A boL- LEl- brb- LEb- vri- sei-| o.se indino yead ayebou winuixe ]
wioL=Ty o
8¢l L'EL LEL ebue |n4 Buims abejjon +wop| =0
A [50° N 4 %L 6El L'vl  8€l 0.52 indino yead aagisod winwixep
cEl cel ctl -
0} o} 0} obue) jIn4
Si— G- Sk— abues
=8 YOl
n ¥l Sel 148 SEL 141 g'el 0os=>y abeyjon induj epow-uotuwio) A
0} 0} o} 0} 0} 0} Q.92
€G- Gl- g'§t- SI- gG61—- G- |
06 06 06 abues in4
wu 8N seiq indu| a)
0L or 0L 14 0L 04 0a52
[1]8 o]} oL ebuel |In4
vu 5 0 5 5o 5 5o oz WwaLNg 1esyo indu) [e]]}
- . : =8 ©=0l (¥ 810N 88s) Yup
owy/Ar 9000 9000 9000 foXerd U 05="°H 0=JIA wsay-Buo} 96el0A Jo5y0 Indu]
abeyj0A 185H0 Indul
o/t ¢ ¢ ¢ obues g 40 Juelaye0d anjesadwel Olo
abues |In :
ul MMM MMW MMM” oomw 4 abejjoa jasgo induy Ol
XYW dAL NIN [ XYW dAL NN | XYW dAL NIW v
1INN VL SNOILIONOD 1831 HILINVHVI
WayeozaIL WYv20Z3aiL We0ZaL
A_uwuo_-_ 8SIMIAY]O SSIUN) A SLF = 00> ‘ainjesedwa) 11e-a91) payioads je SonsuUvldRIRYD |BD1110919 2023 1L

6-29

TEXAS
NSTRUMENTS

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



“SBOINGP XIYNS- BU} 10} DoG2 L O} D.GG~ PUE 'SBOIAGP XINS-| 8Y} JO} D58 0} DeO— ‘SI0IAIP XIYNS-0 BUY 10} D.0Z OF D0 §1 8Bue nd |

-SPEED LOW-POWER PRECISION

TLE202xA, TLE202xB, TLE202xY

OF o9 K14 .52 ¢ ainb4 sag ureb Ayun je uibsew aseud o
ZHN 2 g z 0052 g ainbi4 sag yipimpueq ureB-Ayun e
2H/vd 600 600 600 2052 Juenno ssiou Indu) Juajeanb3 Yy
- - ; - oL o oo
= mv.o hv_o Q.o o =14 H 0L 0} _..o i . N mmm__.g.wm_oc (ddINA
91’0 91’0 910 0052 ZHpopp=4|  INAUIUSIEAINDI YEad-OlEed
18 0g St 0e St 0.5¢ ZHY | =4 (z ainBig 98s) u
ZH/AY obe) di b A
61 05 61 05 61 0,52 ZHOL=) 1104 8S10U Jndul JUSEAINDI
¥ y " abuel ||n.
st/p 59 2ro Elds I Leinbigees ‘AgOIAL=0A ureB Aun je eles me|g us
: S90 S0 690 S¥0 G690 S0 foX-r4
XVA dAL NIN XYW dAL NIN |XVW dAL NIW v
LINA IS SNOILIONOD 1S3L H3ALINVHVd
Xi44ns W Xid4ns 1 X144nS 0 :
A SLT = 90 ‘ainjesadwiay Je-a91) payioads je sopsiisideieyds bunesado 1202311
o2t oF a4 X . geamnbly 998 uref Ayun je uibrew eseyd W
ZHIN zl A z’L foX°r/ g ainbl4 885 uipImpueq ureb-Aun g
zH/vd 60 600 600 .92 1usN2 ssiou nduj Jusjeanbl Y
A FAdy) hqﬁo L¥0 0.5¢ ZH 0} O} _Ho =} ’ X ommw_w>.ww_o: (ddINA
91’0 910 910 052 zH Lo} o =4[ INdUIUGIBAINDS Head-OlHESd 4
L} 0€ FAN o€ Ll 052 ZHA L =4 (2 ainbig 99s) u
PHINY 12 05 12 05 12 0052 ZH0L =4| ODNOA esiou indul jueeinby A
sA S0 g0 S0 0.2 | LemBidess ‘AgOiAL=OA uteb Ajun je aies malS Hs
XV dAL NIN [XVW dAL NN |XVW dAL NIW
LINN Vi SNOILIONOD 1S3l H3LINVHYd
Xi44NS W XI34NnS | Xid4ns 9

EXCALIBUR HIGH
OPERATIONAL AMPLIFIERS
SLOS191 - FEBRUARY 1997

TLE202x,

9,62 = V1 ‘A § = 904 ‘sonsusioeleyo bunesado 1zozaL

M 89L1724 0107Lk2 174 WM

TEXAS

INSTRUMENTS

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

s

6-30

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



SLOS191 -~ FEBRUARY 1997

, TLE202xB, TLE202xY

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

"000Z 01 D50 St 8Bues [Ing |
oCS Y] «2S 0.5¢ ureb Ayun je uiblew aseyy We
ZHW 8¢ 8 8T 0092 Yipmpueq ureb-Aun ‘g
ZHpMvd 1o 1’0 (N 0a52 ju81IN2 asiou ndu| Jusjeainbg u
A pAAY L¥0 JA4Y] 0.5¢ ZHOL 01 1'0=} afieyjon asiou ndul (ddINp
910 910 910 2.52 JuafeAinbae yead-o}-yead
St 0e Sl 0og St 0.52 (2 21nbi4 sas) abeyon u
HYAS 6k 05 6l 05 6l 0,62 aslou indur jusjeainb3 A
- : : abues |jn !
sti/A Ll evo 70 nd | einbi4 sag uieb Ajun je ajel mo|g s
590 S¥0 §9°0 SO0 S9'0 S¥O0 082
L1INN XV dAL NIW | XVN dAL NIW_IXVW dAL NI i/ SNOILIGNOD 1531 H313WvHvd
Xid4dNsS W Xiddns| Xi44ns 9
AGLT= ou..v> .w.‘_:uw._wn..:mu Ale-29dj) vo_n_omnm je sd1susioeieyd m:_um._&o 2c0c3a1l
olt olb ol ¢ ainbi4 sag ured Ayun je uibrew eseyd W
ZHIN Lt Lt A ¢ ainbi4 sag Uipimpueq uteB-Apun tg
zHMvd 10 1’0o 1’0 uauno esiou Indut Jus|eAinbl Y
y - " Z T L0
Ar o e o HOLO 104 abBejjoa asiou Indul jusieainbs yead-opsead  (ddINA
910 910 910 ZH 10 1'0=}
L1 o€ L og Lt ZHA L =) (2 aunbi4 ses) u
ZHMAU 12 0S 12 0S5 2 ZHOL =} abieyjoa sstou indu Jusjeainbg A
st/A S0 S0 50 tambiyees ‘AgoiaL =04 ureb Ajun je ajes melg HS
XVN dAL NIN | XV dAL NN |XVIWN dAL NIW
1INN SNOILIONOD 1S31 H3LINVHVd
Xi44dnS W X1d4ns | XI44ns 3

952 = Y1 ‘A § = 00 ‘sopsusioeseys Bunesedo zzoza L

6-31

B 2961724 01071L3 OO0 WM

TEXAS
NSTRUMENTS

g

POST OFFICE BOX 655303® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



"0.0L 01 0.0 S1 88U find |

s 2§ ) 0:52 € ambiy eog ureb Ayun je uibiew eseyd Wo
ZHW g2 82 82 0052 ¢ einbiy eag yipmpueq uieb-Aun g
ZHMvd 10 1’0 1'0 .52 ueing asiou Indui Juejeainby Uy
: ; : Z L0
Al o Ly0 %0 Q.52 HOLO L'0=} ebejon Encz>
910 91’0 910 2452 ZH 1 0) |0 =}] osiou nduy Jusjeainbe yeed-o)-yead
St og St 0e St 0.5¢ L =] {2 2anbi4 oos)
2 u | u
ZHrA 6l 05 6l 05 6l .52 ZHOL =} abeyjon esjou jnduy JueieAnb3 A
i i abuel |
stiA A - Eld I jenbijees ‘A0LF=0A ureb Apun Je sjel mo|S us
20 S0 L0 20, S0 0.5¢ :
XVAN dAL N | XVIN dAL XV dAL v
L1INN RS SNOLLIONOD 15831 H313WvHvd
XiddNS N Xid4dns | Xiddns 9
(pe10u asimIaylo ssajun) A §LT = I\ ‘sunjesadwa) Jre-aaly paytoads e sonsusideIeyd Bunerado yZoz3 1L
oLt oLy oLV ¢ ainbi4 s9g ureB Ayun je uibisw aseyd We
ZHN 21 L Lt ¢ ainbiy eeg yipImpueq uieB-Ayun lg
ZHpvd L0 %] 1'0. W8N asiou Indul JusjeAnbl U
: . : 2 10
N LAY o &0 HOto 1o} abeyon estou Jndui Jueieanbe yeed-or-yeed  (ddINp
91’0 910 91'0 ZH L0 L0=)
2| =
ZHMAU s oe L 08 L ik dn (g @inbi4 ves) abe}joa asiou jndul Juejeainb3 UA
te 0s |34 0S e ZH oL =}
SWA S0 S0 g0 Lembiieas ‘AEOIAL=0A uleh Ajun Je ejes majs ds
XVN dAL NN | XVIN dAL XYW
JINN dAL SNOILIONOD 1S3L HILIWVHYd
Xi44NS N Xi44ns | Xi4dnNs O .

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

TLE202x, TLE202xA, TLE202xB, TLE202xY
SLOS191 - FEBRUARY 1997

2,62 = V1 ‘A = IO\ ‘sopsusjoeseys bunelsdo y20231L

B 289L1L724 0107L64 Tu? HE

TEXAS
NSTRUMENTS

4

POST OFFICE BOX 655303¢ DALLAS, TEXAS 75265

6-32

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 -~ FEBRUARY 1997

TLE2021Y electrical characteristics at Voc = 5 V, Ta = 25°C (unless otherwise noted)

TLE2021Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage 150 "\
Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
Vic=0, Rg=50Q
o Input offset current 0.5 nA
B Input bias current 35 nA
-03
VicR  Common-mode input voltage range Rg=50Q to A
4
VoH Maximum high-level output voltage 4.3 \
- R =10kQ
VoL Maximum low-level output voltage 0.7 \'
AvD Large-signal differential voltage amplitication Vo=14to4V, R =10 kQ 15 Vipv
CMRR Common-mode rejection ratio Vic=VIcCRmMIn, Rg=50Q 100 dB
KSVR __ Supply-voltage rejection ratio (AVGG + /AV|0) Vee =5Vto30Vv 115 dB
Icc Supply current Vo=25V, No load 400 pA
NOTE 4:

Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2021Y operating characteristics at Voc = 5 V, Tp = 25°C

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

TLE2021Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3dV 0.5 Vips
v, Equivalent input noise volt [-10Hz 2 VAHZ
ent input noise voltage
n quiva put noise voltag raryren 7 n z
Vi Poak-t K ivalent input noi ot f=0.1t01Hz 0.16 v
eak-to-peak equivalent input noise voitage
N(PP) P e P 9 f=0.1t0.10 Hz 0.47 H
In Equivalent input noise current 0.1 pA~NHZ
B4 Unity-gain bandwidth 1.7 MHz
[ Phase margin at unity gain 47°
B 49L1724 01071b5 983 IB
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2022Y electrical characteristics, Voc = 5 V, Ta = 25°C (unless otherwise noted)

TLE2022Y
PARAMETER TEST CONDITIONS UNIT
. MIN TYP MAX B
Vio Input offset voltage 150 600 wv
Input offset voltage long-term drift (see Note 4) ' 0.005 uV/mo
Vic=0, Rg=50Q
{Te) Input offset current . 0.5 nA
(1=} Input bias current ) 35 nA
-0.3
VicrR  Common-mode input voltage range Rg =50 Q to v
4
Vi Maximum high-level output voltage 4.3 \s
OH : 9 p g AL = 10kQ
VoL Maximum low-level output voltage 0.7 \
AvD Large-signal differential voltage amplification Vo=1.4t04V, RL=10kQ 1.5 Viuv
CMRR Common-mode rejection ratio Vic=VicRmin, Rg=50Q 100 dB
ksyR  Supply-voltage rejection ratio (AVE G +/AVIO) Voo =5Vto30V 115 ' dB
Icc Supply current Vpo=25V, No ioad 450 RA

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

TLE2022Y operating characteristics, Vog =5V, Tp =25°C

TLE2022Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Siew rate at unity gain Vo=1Vto3V, See Figure 1 0.5 Vius
, , , , f=10 Hz 21
Vn Equivalent input noise voltage (see Figure 2) . nVAHz
f=1kHz 17
v Peak-to-peak equivalent input noise voltage f=01loiHe 018 v
-to-peak equivalent input noise vi
N(PP) peaieq P 9 f=0.110 10 Hz 0.47 "
n Equivalent input noise current 0.1 pANHZ
B1 Unity-gain bandwidth See Figure 3 1.7 MHz
dm Phase margin at unity gain See Figure 3 47°

B 8961724 01071lbb 81T -
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2024Y electrical characteristics, Vog = 5 V, Ta = 25°C (unless otherwise noted)

. TLE2024Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
o Input offset current Vic=0, Rg=500Q 0.6 nA
iB Input bias current 45 nA

) -0.3
VICR Common-mode input voltage range Rg=50Q to \
4
V High-level output voltage 4.2 \
OH g P g AL =10kQ

VoL Low-level output voitage 0.7 v

Large-signal differential _ _
AvD voltage amplification Vo=14Vio4V, RL=10kQ 1.5 Vipv
CMRR  Common-mode rejection ratio Vic = Vicrmin, Rg=50Q 90 dB

Supply-voltage rejection ratio

Voc=5Vto30V 12 dB
KSVR - (avge/avio) ce
Icc Supply current Vo=25V, No load 800 pA
NOTE 4. Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated

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

TLE2024Y operating characteristics, Voe = 5 V, Ty = 25°C

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

TLE2024Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, SeeFigure1 0.5 Vius
] ] ] t=10 Hz 21 __
Vn Equivalent input noise voltage (see Figure 2) nVAHz
f=1kHz 17
\Y Peak-to-peak equivalent input noi itage f=01t1Hz 0.16 \'
-to- uivaient in ise volta
N(PP) peakeq P 9 =01t 10 Hz 0.47 ¥
In Equivalent input noise current 0.1 pANHZ
B4 Unity-gain bandwidth See Figure 3 1.7 MHz
om Phase margin at unity gain See Figure 3 47°
M 29kL1724 010717 7?56 N
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

PARAMETER MEASUREMENT INFORMATION

20 kQ : 20 kQ

5V 15V
Vo Vo

A/ Vi +
= -15V l
30 pF 20 kQ 30 pF 20 kQ
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C|_includes fixture capacitance.

Figure 1. Slew-Rate Test Circuit

2kQ
2k AAA
Y
5V
20Q .
AAA - — Vo
25V —e¢ —— Vo
+
200 T -15V
= . 20Q 20Q
(a) SINGLE SUPPLY N
{b) SPLIT SUPPLY
Figure 2. Noise-Voltage Test Circuit
10 kQ 10kQ
5V 15V
100 Q
Vi ——n—4 - V| — w4
Vo 1000 Vo
25V +
= -15V :
30 pF 10 KO 30 pF 10 k2
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: Cy includes fixture capacitance.

Figure 3. Unity-Gain Bandwidth and Phase-Margin Test Circuit

B 89bl724 01071LS bH92 HE
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

PARAMETER MEASUREMENT INFORMATION

5V
by 15V
0.1 pF 10 kQ Vo Vo
Vi —i% Vi
10kQ = -16V
= 30 pF 10kQ 30 pF 210 kQ
(see Note A) {see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C_includes fixture capacitance.

Figure 4. Small-Signal Pulse-Response Test Circuit

typical values

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

B 8961724 0107169 529 mA
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE
Vio Input offset voltage Distribution 56,7
| Input bias current vs Common-mode input voltage 8,9,10
1B P vs Free-air temperature 11,12, 13
Iy Input current vs Differential input voltage 14
. vs Output current 15, 16,17
VoM Maximum peak output voltage vs Free-air temperature 18
. vs High-level output current 19, 20
VoH High-level output voltage vs Free-air temperature 21
vs Low-level output current 22
VoL Low-level output voltage vs Free-air temperature 23
Vo(pp) Maximum peak-to-peak output voltage vs Frequency 24,25
. " " I vs Frequency 26
AvD Large-signal differential voltage amplification vs Free-air temperature 27,28, 29
Lo vs Supply voltage 30-33
los Short-circuit output current vs Freo-air tomperature 3437
vs Supply voltage 38, 39, 40
fcc Supply current vs Free-air temperature 41,42, 43
CMRR Common-mode rejection ratio vs Frequency 44, 45, 46
SR Slew rate vs Free-air temperature 47, 48, 49
Voltage-follower small-signal pulse response | vs Time 50, 51
Voltage-follower large-signal pulse response |vs Time 52-57
. . . 0.1to 1 Hz 58
VN(pp) Peak-to-peak equivalent input noise voltage 0.11t0 10 Hz 59
Vn Equivalent input noise voltage vs Frequency 60
— N vs Supply voltage 61,62
B1 Unity-gain bandwidth vs Free-air temperature 63, 64
vs Supply voltage 65, 66
ém Phase margin vs Load capacitance 67,68
vs Free-air temperature 69,70
Phase shift vs Frequency 26

I 29kLl724 0107170 20 WA
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TYPICAL CHARACTERISTICS
DISTRIBUTION OF TLE2021 DISTRIBUTION OF TLE2022
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
20 T T T T T T 20 T T T T T
231 Units Tested From 1 Wafer Lot 398 Amplifiers Tested From 1 Wafer Lot
Veeyt = 216V Veet = 16V
16 — :A: 2k5;c 16 |— TA=25°C
'acl
3: ge " P Package
[}
a )
g 12 E 12
’gf 5
-3 &
$ &
4 4
0 o . s
-600 -450 300 -150 O 150 300 450 600 -600 -400 -200 0 200 400 600
Vio - Input Offset Voltage — uv V10 — Input Offset Voitage ~ uV
Figure 5 Figure 6
TLE2021
INPUT BIAS CURRENT
DISTRIBUTION OF TLE2024 vs
1 INPUT OFFSET VOLTAGE COMMON-MODE INPUT VOLTAGE
I 1 i i 1 1 -40
796 Amplifiers Tested From 1 Wafer Lot Vcot = 15V
Voot =216V —35 TA =25°C
Ta =25°C
N Package «
12 c -30 P~
R
' ‘é \\
£ g -2
= : T
8 -
g _§ 20 \
g E’. -15
N
« 4 2 _10
-5
0 0
-1 ~05 o 0.5 1 -5 -10 -5 0 5 10 15
Vio - Input Offset Voltage - mV Vic - Common-Mode Input Voitage — V
Figure 7 Figure 8
M 296L724 0107171 187 HR
I
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TYPICAL CHARACTERISTICS
TLE2022 TLE2024
INPUT BIAS CURRENT INPUT BIAS CURRENT
vs vs
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE
-50 T T -60 ]
V = +15V
) T:gizsoc Veet =15V
-45 Ta =25°C
z T %
I 1
£ -40 g
g 2
‘\ 2 ™ \
-] ]
£ -30 P £
] 1
] o ~30
-25
_20 ~20
-15 -1 -5 0 5 10 15 -5 -10 -5 o 5 10 15
Vic - Common-Mode Input Voltage ~ V Vic - Common-Mode input Voitage — V
Figure 9 Figure 10
TLE2022
TLE2021
INPUT BIAS CURRENT! INPUT BIAS CURRENT!
vs
FREE—AIR TEMPERATURE FREE-AIR TEMPERATURE
-35 -50 T T T
h Vee: = £15V Voot = £15V
Vo=0 Vo=0 )
-30 Vic=0 -45 . Vic=0
< g N
T -25 !
€ \\ § -40
g — 5
3 -20 ~— 3
@ 8 -35
£ @ N
-15 5 N
H g N~
£ -T -30 ~
g 10 o N
-25
-5
° -20
-75 -50 -25 0 25 50 75 100 125 -75 =50 -25 0 25 50 75 100 125
TA - Free-Air Tomperature - °C Ta ~ Free-Alr Temperature - °C
Figure 11 Figure 12

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
I
B 3961724 0107172 013 W
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

ljg - Input Blas Current — nA

| Vop| -~ Maximum Peak Output Voltage - V

OPERATIONAL AMPLIFIERS
SLOS191 — FEBRUARY 1997
TYPICAL CHARACTERISTICS
TLE2024 INPUT CURRENT
INPUT BIAS CURRENTT vs
vs DIFFERENTIAL INPUT VOLTAGE
FREE-AIR TEMPERATURE 1
—-60 T T vee: = t15V
vecr=115V 08— V|c =0
Vo=0 TA=25°C
Vic=0 0.8
~50 <
N : 0.7
\ £ 06
N §
-40 (; 05
\\ g o4
T~ L o3
~30 0.2
0.1
-20 %5 01 02 03 04 05 06 07 08 09 1
=75 -50 -25 0 25 50 75 100 125 IVip! - Differentlal Input Voltage — V
Ta — Free-Air Temperature - °C
Figure 13 Figure 14
TLE2021 - TLE2022
MAXIMUM PEAK OUTPUT VOLTAGE MAXIMUM PEAK &UTPUT VOLTAGE
vSs
OUTPUT CURRENT OUTPUT CURRENT
16 : 16 r r
= Vv = 215V
154 —] ¥:‘.:-.§5°Ci15 Y >| 14 TAC(=:§5°C
N - \
12 S 12 N
Vom: \ H \ Vom.
10 g w0
Vom- ¥ Vom- \
8 3 8
E
6 E s
\ : \
4 = 4
\ |3 \
2 \ > 2
0 0
0 2 4 6 8 10 0o 2 4 6 8 10 12 14
g = Output Current — mA lig! - Qutput Current - mA
Figure 15 Figure 16

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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- TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
TLE2024 1
MAXIMUM PEAK OUTPUT VOLTAGE MAXIMUM PEAK 3SU TPUT VOLTAGE
vs .
OUTPUT CURRENT FREE-AIR TEMPERATURE
16 T T 15
> Vegr=15V >
é\ T~ TA=C & 1as
= | Vom+ —
5 2 14
g 10 Vom+ —1 (E) VoMm-
(=] VoM~ \ ™
E 8 8 135
E
£ \ S
3 6
] =
=| 4 1 Voot = +15V
z 2 125 RL=10ka
> 2 > Tp = 25°C
0 12
0 2 4 6 8 10 12 14 -75 -50 -25 0 25 50 75 100 125
o — Output Current - mA Ta — Free-Air Temperature — °C
Figure 17 Figure 18
TLE2021 TLE2022 AND TLE2024
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs ' vs
HIGH-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
5 1 s '
Ve =5V Vee=5V
S N—— Ta=25°C > — Ta=25°C
| 1
s * $ "’ N
E-] \
] S
> \ 5
i 3 g
g \ 3
° 3
>
% 2 ::'.i 2
=) 2
T T
1
z 1
3 1 $
0 | 0
0 -1 -2 -3 -4 -5 -6 -7 0 -2 -4 -6 -8 -10
IoH - High-Level Output Current - mA 10H — High-Level Output Current — mA
Figure 19 Figure 20

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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TLE202x,

TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

VOH ™~ High-Level Output Volitage — V

VgL — Low-Level Output Voitage - v

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGEt

LOW-LEVEL OUTPUT VOLTAGE

vs vs
s FREE-AIR TEMPERATURE LOW-LEVEL OUTPUT CURRENT
[ [ 5 T :
Vee=5V Vec=5V
Ta = 25°C
>
4.8 l
J, 4
g
o
>
a6 Noload L~ £ 3
/‘/ 1 3
P > ]
4.4 > >
L~ s 2
= 2
e s L—~T RL=10kQ 3
42 ] Y
. ‘_/ >° 1
| —
4
-75 -50 -25 O 25 50 75 100 125 0, 0.5 1 15 2 25 3
Ta — Free-Air Temperature - °C IoL — Low-Level Output Current - mA
Figure 21 Figure 22
LLOW-LEVEL OUTPUT VOLTAGET MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREQUENCY
1 >I 5
“—y
~\\ M~ loL=1mA § a u.!
0.75 P E ‘
N~ £
o
= 3
loL=0 T~ &
05 8
-
[
-4 2
£ \
g
0.25 ] \
3 1
EI Vee =5V \
Fn RL=10kQ \
Veot=15V [ TA=25°C N\
0 1 1 >O 0 Ll s
-75 -50 -25 0 25 50 75 100 125 100 1k 10k 100 k ™
TA — Free-Air Temperature - °C f - Frequency — Hz
Figure 23 Figure 24
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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EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
vs

FREQUENCY
30 T

i "\
\

15

10

VO(PP) — Maximum Peak-to-Peak Output Voltage - V

\
5 Vecc+=+x15V \
Ry =10kQ
Ta = 25°C \\_
D L L Liiitn 1 -—
100 1k 10k 100 k 1M

f — Frequency — Hz
Figure 25

LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
vs

FREQUENCY
120 l 60°
100 Phase Shift 80°
l
| N
80 T °
AI r Veot= 1-15V—\N 100
VD I \\

8

120°§
T
- Voe=5V \ @

F-3
(=]

Ayp ~ Large-Signal Differential
Voltage Amplification - dB

20 160°
o L RL=10ka “\\\\ 180°
CL=30pF
Tp =25°C
—20 200°

-
o

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

Figure 26
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2021
LARGE-SCALE DIFFERENTIAL VOLTAGE
AMPLIFICATION?
VS
FREE-AIR TEMPERATURE
10 T T
RL=10kQ
é \ \\\w;Ci = +15V
s \
[=] g 6 P
58 N
£ 9
o=
78 ™\
Da, \
< @
-4 B
1 8 \
e
< 2
—_—
Vee=5V
0 | |
-75 -50 -25 0 25 50 75 100 125
Ta - Free-Air Temperature - °C
Figure 27
TLE2024
LARGE-SCALE DIFFERENTIAL VOLTAGE
AMPLIFICATIONt
vs
FREE-AIR TEMPERATURE
10 T T
RL=10kQ
\
— |
> 8 S~ | —
% 3 \ Veci= +15V
[
£ N
g ° \\
s 2
£ =
@
33
a3
g 2
\
Vee+=15V —
0 1 | |
-75 -50 -25 0 25 50 75 100 125
TA — Free-Air Temperature - °C
Figure 29

Ayp~ Large-Signal Ditferential

1os - Short-Circuit Output Current - mA

TLE2022
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATIONT
vs
FREE-AIR TEMPERATURE

6 T T
RL=10kQ
5
>
e ™~ Vege=+15V
T4
s
i, ~
N
%2 AN
g +—— ] N
S \'\
1 T
Veg=5V
o ||
-75 -50 -25 © 25 50 75 100 125
Ta — Free-Air Temperature - °C
Figure 28
TLE2021
SHORT-CIRCUIT OUTPUT CURRENT
vs
SUPPLY VOLTAGE
Vo=0
8 1a=25C
6 .
Vip=-100 mV
4
2
(1]
-2
-4
-6 ~——
\.\ Vip = 100 mV
-8
|\\
-10
0 2 4 6 8 10 12 14 16

Ve +l — Supply Voltage — V
Figure 30

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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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 -~ FEBRUARY 1897

log~ Short-Circuit Output Current — mA

log - Short-Circuit Output CUrrent - mA"

TYPICAL CHARACTERISTICS
TLE2022 AND TLE2024 TLE2021
SHORT-CIRCUIT OUTPUT CURRENT
vs SHORT-CIRCUIT OUTPUT CURRENT
SUPPLY VOLTAGE vs
SUPPLY VOLTAGE
15 T T 12
Vo =0
Ta =25°C < TA =25°C
10 ] 8
-é Vip =-100 mV
5 Vip=-100mV — £ Vo=Vce
O 4
5
-
0 g 0
5
4
-5 (gl) -4
o
— V|D=1oo mV F- V|D=100 mV
-10 — ] 9 . \\ Vo=0
-15 T —~——
0 2 4 6 8 10 12 14 16 -12 . o p 20 p 20
IVgg+! - Supply Voltage — Vv Ve - Supply Voltage - V .
Figure 31 Figure 32
TLE2022 AND TLE2024 TLE2021 B
SHORT-CIRCUIT OUTPUT CURRENT
vs SHORT-CIRCUIT OUTPUT CURRENTT
PPLY VOLTAGE vs
sy ° @ FREE-AIR TEMPERATURE
B | 8 T
Ta=25°C Vec=5V
. < .
10 £
Vip=~100 mV J Vip =-100 mV
Vo=Vce s 4 Vo=5V
5 5
Q -
5 2
g
0 a 0
g
-5 "'., -2
Vip =100 mv kS Vip = 100 mV
T Vg=0 b -4 > =T
-10 i Yoz
\ _8 -6 S~
-15
-8 -
° s 10 b 2 % % -75 -50 -25 0 25 50 75 100 125
Ve - Supply Voltage - V Ta — Free-Air Temperature — °C
Figure 33 Figure 34

1 Data at high and fow temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997
—

TYPICAL CHARACTERISTICS

TLE2022 AND TLE2024 TLE2021
-CIRCUIT OUTPUT CURRENTt
SHORT vs SHORT-CIRCUIT OUTPUT CURRENT?
vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
6 T T 1 12 —T
« Vce=5V Vip =100 mV Vecx=115V
? 4 Vo=5V £ o Vo=0
E 1
g 2 €
8 E Vip = ~100 mV
5 0 s 4
f-% s -t
3 g
o
s 2 S 0
2 3
& 2
3 8,
5 s T Vip = 100 mV g
9w - \\ le; 0 @ \\
w o []
Q \ -8 "
2 _g 8 T
— - M — Vip =100 mV
-10 12
-75 -50 -25 0 25 50 75 100 125 75 —50 —25 0 25 50 75 100 125
TA — Free-Air Temperature —C Ta - Free-Air Temperature - °C -
Figure 35 Figure 36
TLE2022 AND TLE2024 TLE2021
SHORT-CIRCUIT OUTPUT CURRENT SUPPLY CURRENT
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
15 T T 250 v T o
VCC: =15V o=
g Vo=0 No Load
10 200
b= s wed
™ | marmen=] [
£ T =
(s} 5 £ amam——
5 g 150
g Vip=-100 mV 3 Ta =125°C /
o 0
= = I
3
g -5 'y TA=-65C 1
=3
£ Vip = 160 mV o
"" ‘\\ 50
w -10 —
° [~
\'\\
“275 -50 -25 0 25 S0 75 100 125 o 0 2 4 6 8 10 12 14 16
TA — Free-Air Temperature — °C Ve + — Supply Voltage — V
Figure 37 - Figure 38

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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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS

TLE2022
SUPPLY CURRENT
vs
SUPPLY VOLTAGE
500 Voo
o= e
No Load —1_
400 .—4'/:‘ — :
<
2 / ;
-
< - 0|
g 300 TAI—ZSCl
3
o
S Ta =125°C
g Ta =—55°C —|
& 200 []
1
Q
°
100
0
0 2 4 6 8 10 12 14 16
iVce + - Supply Voltage - V
Figure 39
TLE2021
SUPPLY CURRENTT
vs
FREE-AIR TEMPERATURE
225 T T
Vee+=+15V
200 —
< 175 p—
3 [ ——t—
& 150
g Vee+=+25V
3 125
2>
2 100
=
e
b 78
Lo
50
| Vo=0
3 [ No Load
0 ]
-75 -50 -25 0 25 50 75 100 125

Ta — Free-Air Temperature - °C

Figure 41

Igc - Supply Current - uA

Igc - Supply Current- A

TLE2024
SUPPLY CURRENT
vs
SUPPLY VOLTAGE
1000 T T
:g ::ad TA = 125°C /L/‘—'
] 7(’
800
] ;
[t Ta= lZS"C p
600 |
TA= -55°c-—/
400
200
0
0 2 4 6 8 10 12 14 16
Ve +l — Supply Voltage - V
Figure 40
TLE2022
SUPPLY CURRENTY
vs
FREE-AIR TEMPERATURE
500 T
L~ T
A Veer=+15V
400 4 i
J j\\
Vect=+25V
300
200
100
Vo=0
No Load
0 |
-75 -50 -25 [ 25 50 75 100 125

Ta — Free-Air Temperature — °C

Figure 42

t Dataat high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
TLE2024 TLE2021
SUPPLY CURRENT? COMMON-MODE REJECTION RATIO
v§s vs
FREE-AIR TEMPERATURE FREQUENCY
1000 120
m TN
-]
4+ Vegi=+15V | o~ 1 \\
800 g 100 \
B b Vege= 15V
. 1 — | AN
T Veecr=+25V §
g 600 8 v
3 2 cc=5V
[&] o \
> b4 60
o \
a =
3 400 €
s : N\
£
8 e
- o
200 ©
:Io =0 ) E 20
o foe 8 T =25°C
0 L
- 0 ’
-75 -80 -25 0 25 50 75 100 125 10 100 1k 10k 100k 1M 10M
TA — Free-Air Temperature — °C f - Frequency — Hz
Figure 43 Figure 44
TLE2022 TLE2024
COMMON-MODE REJECTION RATIO COMMON-MODE REJECTION RATIO
vs
vs .
FREQUENCY FREQUENCY
120 120 ,
T T
Tp=25°C Voo =15V
—
100 D 100

—

a0 lYeE=3Y %\

. AN

20

\\ Veoi=+15V
80
Vee = !N\

) \

CMRR - Common-Mode Rehection Ratio - dB
CMRR - Common-Mode Rejection Ratio - dB

TA =25°C
1
[+}
10 100 1k 10k 100k 1M 10M 1o 100 1k 10k 100k 1M oM
f - Frequency — Hz f - Frequency — Hz
Figure 45 Figure 46

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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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
TLE2021 TLE2022
SLEW RATE? SLEW RATE?
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1 1
-
- Vec+= £15V
0.8 | 0.8
| [e—— =
g- P Vec=5V g Vcs;i 15V
s 5 P
¢ 06 L o6 T
E &u Vee=5V
-1
2 3
u|) 0.4 flI) 0.4
& &
0.2 0.2
RL =20 kQ RL =20 kQ
CL=30pF Cp =30 pF
Seci Flgur!e 1 See Figure 1
° 0 L .
-75 -50 -25 L] 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
Ta — Free-Air Temperature - °C TA — Free-Air Temperature - °C
Figure 47 Figure 48
TLE2024
+
SLEW RATE VOLTAGE-FOLLOWER
SMALL-SIGNAL
FREE-AIR TEMPERATURE PULSE RESPONSE
1 100
Vec+= £15V
R =10kQ
Cp. =30 pF
0.8
Ta = 25°C
Veo+=+15V A
. Co+ > 50 (- See Figure 4
? - ?
é 0.6 ;.:
A -}
H Veg=5V z o
% 04 3
n': 5
% ?
o
=
-50
02 RL = 20 kQ
CL=30pF
See Figure 1
0 1 1
-75 ~50 -25 0 25 50 75 100 125 -100
0 20 40 60 80
Ta — Free-Alr Temperature - °C  t-Time-ps
Figure 49 Figure 50
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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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1897

TYPICAL CHARACTERISTICS

VOLTAGE-FOLLOWER TLE2021
SMALL-SIGNAL VOLTAGE-FOLLOWER LARGE-SIGNAL
PULSE RESPONSE PULSE RESPONSE
26 — 4
Ve =5V Ve =5V
R =10kQ Ay = 10 k2
CL=30pF Cp =30 pF
255 _TA=25°C | Ta=25°C A
> 2 See Figure 4 > 3 [ seeFigure1 r
1
8 & ’
2 P
2 25 2 2
g g
OI o]
1
2 2
245 1
24 (1]
[} 20 40 60 80 0 20 40 60 80
t-Time-us t-Time-pus
Figure 51 Figure 52
TLE2022 TLE2024
VOLTAGE-FOLLOWER LARGE-SIGNAL VOLTAGE-FOLLOWER LARGE-SCALE
: PULSE RESPONSE PULSE RESPONSE
4 T 4
_ Vee+=5V
Vee=5V
Rf‘i T0kO : RL = 10kQ
Cp =30 pF CuL=30pF
Ta =25°C Ta =25°C
> 3] SeeFigure1 rr - 3 See Figure 1 _r
] ]
[-]
§ H
S L
5 2 5 2
£ g
3 @
1
(=} (o]
0 0

0 20 40 60 80 0 20 40 60 80
t-Time -pus t-Time —us
Figure 53 Figure 54
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
TLE2021 TLE2022
VOLTAGE-FOLLOWER LARGE-SIGNAL VOLTAGE-FOLLOWER LARGE-SIGNAL
: PULSE RESPONSE PULSE RESPONSE
15 i
Vooz= 15V 15 '
nfgﬁokn Vecs= 115V

CL=30pF RL =10 kQ

10 1™ 14=25C 10 |- CL=30pF
See Figure 1 Ta=25°C /

5 See Flgure 1 /
/

Vg — Output Voltage - V
(-] L
\

Vo — Output Voltage - V
o
S
/

-15

-15
0 _20 4 6 8 0 20 40 60 60
t-Time -pus t-Time - ps
Figure 55 Figure 56
TLE2024
VOLTAGE-FOLLOWER LARGE-SIGNAL PEAK-TO-PEAK EQUIVALENT
PULSE RESPONSE INPUT NOISE VOLTAGE
15 2 0.1TO 1 Hz
! 1
Veet= 0.5 T
ngﬁo :;25‘, g’ Vee+= £15V
10 | CL=30pF s 0.4 [~ Tp =25°C
=20 / 8 os
> See Figure 1 / ; "
]
8 5 -1 0.2
g / £
> - 8
5 o 3
g / s 0
=
S & 01
£ ¥
’ 2 -o2
8
-0 % o3
.4
1 =04
-15 =
(1] 20 40 60 80 & -05
e Z 0 1 2 3 4 5 6 7 8 9 10
t-Time ue = t-Time-s
Figure 57 Figure 58
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OPERATIONAL AMPLIFIERS
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0.5
0.4
0.3
0.2

01

-0.1
-0.2
-03
~-04

-05

VN(PP) — Peak-to-Peak Equivalent Input Noise Voltage — .V
(-]

B4 — Unity-Gain Bandwidth - MHz
N

TYPICAL CHARACTERISTICS
PEAK-TO-PEAK EQUIVALENT EQUIVALENT INPUT NOISE VOLTAGE
INPUT NOISE VOLTAGE . vs
0.1 TO10Hz FREQUENCY
200 Tty
Veet= t15V I§N Vegt= 218V
— 7= 25°C 2 Rg=200
T Ta =25°C
o 160 See Figure 2
. | | g
l g
8 120
]
Zz
s
g \
¥ - 80
] Y
! 2
=
o 40
|= \..
>
o
0 1 2 3 4 5 6 7 8 9 10 1 10 100 1k 10k
t-Time-s f ~ Frequency — Hz
Figure 59 Figure 60
TLE2021 TLE2022 AND TLE2024
UNITY-GAIN BANDWIDTH UNITY-GAIN BANDWIDTH
vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 T T
R =10ka RL =10 kQ
CL=30pF CL =30 pF
Ta=25C N TA=25°C
See Figure 3 £ , | SeeFigure3
1
g //’
H 1
& z/
2
i r
>
] 1
')
0
0 2 4 6 8 10 12 14 16 0 2 4 ] 8 10 12 14 16
IVl — Supply Voltage - V Vel — Supply Voltage - V
Figure 61 Figure 62
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2021
UNITY-GAIN BANDWIDTHT
Vs
FREE-AIR TEMPERATURE
4 RL=10kQ
Cp =30pF
N See Figure 3
L] !
= S
g
,_E N Vogi= +15V
< \
© 2 o
£ - \
8 ™~ T~
:| ' N~
T~
@ Vee=5V T~ —
1}
-75 -50 -25 0 25 50 75 100 125
TA — Free-Air Temperature - °C
Figure 63
TLE2021
PHASE MARGIN
vs
SUPPLY VOLTAGE
s0° RL=10kQ
CL =30 pF
Ta=25°C
48° |— SeeFigure 3
£
i
g v
2 /
T e 4
£ /
&
42° 7
40°

0 2 4 6 8 10 12 14 16
Ve ! — Supply Voltage - V

Figure 65

B4 - Unity-Gain Bandwidth - MHz

dm~ Phase Margin

49°

47°

45°

TLE2022 AND TLE2024
UNITY-GAIN BANDWIDTHT
vs
FREE-AIR TEMPERATURE
4 T T
‘\ R =10kQ
CL=30pF
\ See Figure 3
3 ™.
\\
Vee+=+15V \
\\ \
2 \\
\\
Vee=56V ™~
\\
1
0
~75 -50 -25 © 25 50 75 100 125
Ta — Free-Air Temperature — °C
Figure 64
TLE2022 AND TLE2024
PHASE MARGIN
vs
SUPPLY VOLTAGE
Rp =10 kQ
Ci=30pF
| Ta=25°C
See Figure 3
Pl
/| g
/ l
0 2 4 6 8 10 12 14 16

IVec+! - Supply Voitage — V
Figure 66

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

SLOS191 - FEBRUARY 1997

40°

30°

20°

om~ Phase Margin

10°

50°

46°

44°

42°

¢ m-~ Phase Margin

40°

38°

36°

TYPICAL CHARACTERISTICS
TLE2021 TLE2022 AND TLE2024
PHASE MARGIN PHASE MARGIN
Ve v8
LOAD CAPACITANCE LOAD CAPACITANCE
70° T
R =10 kQ
Ta =30 pF \ R =10 kQ
See Fi 3 o TA =25°C -
n qure 60 \ See Figure 3
Vwc;n 15V \Q&= 15V 9
S~ o~ . ‘\\
\ = 40
g 30°
1
E
R-3
20°
10°
0°
0 20 40 60 80 100 0 20 40 60 80 100
Cy - Load Capacitance - pF C). - Load Capacitance ~ pF
Figure 67 Figure 68
TLE2021 TLE2022 AND TLE2024
PHASE MARGINt PHASE MARGINT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
RL =10k 54°
CL =30pF
[~ See Figure 3 52° =
Veei= 15V / Veoi= £15V \\
L~ ] 50° y 4
/ I~~~ ‘—;’
rd 2 s
p ,———-—‘\ § - ~ Veg=5V
— £ a6 S
Vee =5V
CcC \\ |E N~
R=2 Mn
R =10kQ
- | CL=30pF
a2 See Figure 3
-75 -50 -25 0 25 50 75 100 125 O s 50 —25 o 25 80 75 100 125

TA — Free-Air Temperature - °C

Figure 69

Figure 70

T - Free-Air Temperature — °C

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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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

APPLICATION INFORMATION

voltage-follower applications

The TLE202x circuitry includes input-protection diodes to limit the voltage across the input transistors; however,
no provision is made in the circuit to limit the current if these diodes are forward biased. This condition can occur
when the device is operated in the voltage-follower configuration and driven with a fast, large-signal pulse. It
is recommended that a feedback resistor be used to limit the current to a maximum of 1 mA to prevent
degradation of the device. This feedback resistor forms a pole with the input capacitance of the device. For
feedback resistor values greater than 10 kQ, this pole degrades the amplifier phase margin. This problem can
be alleviated by adding a capacitor (20 pF to 50 pF) in parallel with the feedback resistor (see Figure 71).

CFg = 20 pF to 50 pF

iy Vo

Vi

Vee-
Figure 71. Voltage Follower

Input offset voltage nulling

The TLE202x series offers external null pins that further reduce the input offset voltage. The circuit in
Figure 72 can be connected as shown if this feature is desired. When external nulling is not needed, the null
pins may be left disconnected.

IN-

IN+
OFFSET N1 @
Ve - (split supply)

1kQ GND (single supply)
Figure 72. Input Offset Voltage Null Circuit

OFFSET N2
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APPLICATION INFORMATION
macromodel information

Macromodel information provided was derived using Microsim Parts™, the model generation sofiware used
with Microsim PSpice™. The Boyle macromodel (see Note 5) and subcircuit in73, Figure 74, and Figure 75 were
generated using the TLE202x typical electrical and operating characteristics at 25°C. Using this information,
output simulations of the following key parameters can be generated to a tolerance of 20% (in most cases):

® Maximum positive output voltage swing ® Unity-gain frequency

® Maximum negative output voltage swing ® Common-mode rejection ratio
® Slew rate ® Phase margin

® Quiescent power dissipation ® DC output resistance

® |nput bias current ® AC output resistance

& QOpen-ioop voltage amplification ® Short-circuit output current limit

NOTE 5: G.R.Boyle, B.M.Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal
of Solid-State Circuits, SC-9, 353 (1974).

3
Vec+—o L 4
rss liss
i
iN- g <« 10 >
® o P
IN+ <
1
1" 12
\
c1
rd1 rd2
4 54
Vee- N 3

Figure 73. Boyle Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.
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..SUBCKT TLE2021 12345 hemr 80. 1 poly(2) vem+ vem—0 1E2 1E2
P 3 4 185E-6
cl 11 12 6.244E-12 ise 3 10 dc 15.67E-6
c2 6 7 13.4E-12 iio 2 0 2E-9
c3 87 0 10.64E-9 i1 88 0 1E-21
cpsr 85 86 15.9E-9 ql 11 89 13qgx
dom+ 81 82 dx g2 12 80 14qx
dem- 83 81 dx R2 6 9 100.0E3
dc 5 53dx rcm 84 81 1K
de 54 5 dx ree 10 99 14.76E6
dip 90 91 dx mi 87 0 255E8
din 92 90 dx m2 87 88 11.67E3
dp 4 3 dx o1 8 5 62
ecmr 84 99 (299)1 o2 7 99 63
egnd 99 0 poly(2)(3,0)(4,0)0.5.5 vem+ 82 99 133
epsr 85 O poly(1)(3,4) 60E-6 2.0E~6 vem— 83 89 —14.6
ense 89 2 poly(1)(88,0) 120E~6 1 vb 9 0 deco
fb 7 99 poly(6) vb vc ve vip vin vpsr 0 547.3E6 vc 3 53 dci.300
+—50E7 S0E7 50E7 —50E7 547E6 ve 54 4 dc1.500
ga 6 O 11121885E-6 vim 7 8 dcoO
gcm O 6 1099 335.2E-12 vip 91 0 dc3.600
gpsr B85 86 (85,86) 100E-6 vin 0 92 dc3.8600
grcl 4 11 (4,11) 1.885E—4 wsr 0 86 dcO
4 12 (4,12) 1.885E4 .model dx d(is=800.0E—18)
gret 13 10 (13,10) 6.82E~4 .model gx pnp(is=800.0E—18 bf=270)
gre2 14 10 (14,10) 6.82E—4 .ends
hlim 90 0O wvim ik

Figure 74. Boyle Macromodel for the TLE2021

.SUBCKT TLE2022 1 2 3 465 rel 4 11 2.842E3
* re2 4 12 2.842E3
cl 11 12 6.814E-12 gel 13 10 (10,13) 31.299E-3
c2 6 7 20.00E-12 ge2 14 10 (10,14) 31.299E-3
de 5 53 dx ree 10 99 11.07E6
de 54 5 dx rol 8 5 250
dlp 90 91 dx ro2 7 99 250
dln 92 90 dx rp 3 4 137.2E3
dp 4 3 ax vb 9 0dcoO
egnd 99 0 poly(2) (3,0) (4,0) 0 .5 .5 ve., 3 53 dec 1.300
fb 7 99 poly(5) vb vc ve vip vin 0 ve 54 4 dc 1.500
+ 45.47E6 -50E6 S50E6 S0E6 ~50E6 vlim7 8 dc 0
ga 6 0 11 12 377.9E-6 vip 91 0 dc 3
gcm 0 6 10 99 7.84E-10 vin 0 92 dc 3
iee 3 10 DC 18.07E-6 .model dx d(is=800.0E-18)
hiim 90 0 vlim 1k .model gx pnp(is=800.0E-18 bf=257.1)
ql 11 2 13 gx .ends
g2 12 1 14 gx
r2 6 9 100.0E3

Figure 75. Boyle Macromodel for the TLE2022
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