THOMSON

SEMICONDUCTORS

LOW NOISE J-FET INPUT SINGLE OP-AMPs

The TLO71, TLO71A and TLO718B are high speed J-FET input operational ampli- LOW NOISE
fiers incorporating well matched, high voltage J-FET and bipolar transistors in J-FET INPUT SINGLE
a monolithic integrated circuit. OP-AMPs
The devices feature high slew rate, low input bias and, offset current, and low
voltage temperature coefficient.
® Low power consumption
® Wide common-mode and differential voltage range
® L ow input bias and offset current
® Low noise V= 18 nV/VHz(typ)
® Qutput short-circuit protection CASES
® High input impedance J-FET input stage cB-1 CB-98
& Low harmonic distortion : 0.01% (typ)
® |nternal frequency compensation
® Latch up free operation
® High slew rate : 13 V/us (typ} o
ORDERING INFORMATION H SUFFIX DP SUFFIX
Hi-Rel versions available - Consult our LINEAR data book. METAL CAN PLASTIC PACKAGE
PART NUMBER TEMPERATURE PACKAGE
RANGE DP| H | FP | GC
TLO7'M —~55°C to +125°C . . CB-342 CB-705
TLO71t -25°C to + 85°C| e
TLO71C 0°Cto + 70°C| ® .
TLO71AC 0°Cto + 70°C] ®
TLO71BC 0°C to + 70°C| ®
FP SUFFIX
Examples : TLO71MH, TLO71IOP LASTIC GC SUFFIX
MICROPACKAGE TRICECOP {LCC)
PIN ASSIGNMENTS
(Top views)
CB-98 cB-1 CB-705
CB-342
1 s
2] 07
3[ 16
a[J 5
1-NC 11 - NC
2 - Offset null 12 - Offset null
1 - Offset null 3-NC 13- NC
2 - Inverting input 4 - NC 14 - NC
3- No_n-invening input 5 - Inverting input 15 - Qutput
4-Vee 6- NC 16 - NC
5 - Offset null 7 - Non-inverting input 17 - V*c
6 - Output 8- NC 18 - NE
7-vdc 9-NC 19 - NC
8- NE 10 - Ve 20 - NG
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TLO71 » TLO71A » TLO71B

MAXIMUM RATINGS

Rating Symbol TLO71M TLO71 TLO71C Unit
Supply voitage (Note 1) Vee +18 +18 18 v
Differential input voltage (Note 2} Vip 130 +30 +30 v
Input voltage (Note 3) Vi +15 +15 +15 v
Output short-circuit duration (Note 4) - Indefinite Indefinite Indefinite -
Power dissipation Prot " Temo 680 680 mw
Operating free-air temperature range Toper 55t +126| -25to + B5 0to + 70 °C

Note 1 : All voltage values, except differential voltage, are with respect to the zero reference level {ground) of the supply voitages
where the zero reference ievel is the midpoint between VEC and Ve

Note 2 : Differential voitages are at the non-inverting input terminal with respect to the inverting input terminal.
Note 3 : The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.

Note 4 : The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure
that the dissipation rating is not exceeded.

SCHEMATIC DIAGRAM
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TLO71 * TLO71A » TLO71B

ELECTRICAL CHARACTERISTICS

TLO71M : —55°C< Tamb < +125°C

TLO7Hl : —25°C<Tamb< + 86°C

TLO71C : 0°C< Tamb< + 70°C

Vee= 15V

Test conditions : all characteristics are specified under open-loop conditions uniess otherwise specified.

TLO71M TLO79 TLO71C Unit
isti ot n
Characteristic Y Min | Typ | Max| Min | Typ | Max | Min | Typ | Max
Input offset voitage (Rg =50 Q) Vio mvV
Tamb = +25°C _ | 3|6l ~-)3]|86})~]3]|10
Tmin< Tamb < Tmax -1 -9 -1~ 9 - - 1w
Temperature coefficient of input offset voltage {Rg =50 Q) aVv|o - l 10 - — 10 - - 10 | — |wv/°C
Input offset current® ho
Tamb = +25°C _ls{s!l - | 5|80} —~-|5]|85%]|pA
Trin< Tamb < Tmax el T I 0| - | - 2 nA
Input bias current® ig !
Tamb = +25°C _ i3 ]20| — |30 |20] — |30 |20} pA
Trin< Tamb < Tmax - l - 5 | — - 20 - - 7 nA
Input common-mode voltage range (Tamb = +25°C) Vi n [ +i2] — [ &M x12) — [ 20 x11] — v
Output voltage swing : Vopp W \Z
Tamb= +25°C, R_ =10 k@ 24 27| — 24|27 - |2 27 | -
Tmin< Tamb < Tmax. RL>10 kR 24 | - |~ |2 | -2 ~}-
RL> 2K 20 24| - [ 20| 20] - | 2|2 | -
Large signal voltage gain (R >2 kil Vg=110V} Avp !1 V/mV
Tamp = +26°C 3 20| — | 50 | 20| — | 26 |200| —
Trnin< Tamb < Tmax P R - T L el B
Small signal bandwidth (Tamb = +25°C) GWg —_ 3| -l ]3| -]-|38]—|MH
Input resistance (Tamp = +25°C) Ry - 0] — — (102 ~ — |2 — Q
Common-mode rejection ratio {Rg < 10 k2 ; Tamp = +25°C) CMR 80 ! 86 - 80 | 86 - 7 {76 | — dB
Supply voltage rejection ratio {AVce/avio) SVR 1:3
Rg<10 kR ; Tamb= +26°C 80 8 | — |80 |8 ) — | 707 —
Suppty current (per amplifier) (Tamp = +25°C) icc “11al28] - | 14l25] — 14256 mA
* Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive.
Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible.
ELECTRICAL CHARACTERISTICS
Vee=t115V, Tamp= +25°C
[ TLO7IM TLO71I.C
Characteristic Symbol Unit
Min | Typ | Max | Min | Typ | Max
Slew rate (e;=10 V ; Ry =2 k2 ; C_ =100 pF ; Ay =1} Svo 10 13 - - 13 — V/ps
Rise time (e =20 mV ; RL=2 k01 ; C =100 pF; Ay=1} t - 0.1 — - 6.1 — us
Overshoot factor (ey=20 mV ; R =2 kit ; C =100 pF ; Ay=1) Kov - 10 - — 10 - %
Equivalent input noise voltage Vn
f=1kHz, Rg=100 2 - 18 - - 18 — | nviVHz
f=10 Hz to 10 kHz - 4 - - 4 - uv
Equivalent input noise current (Rg =100 @, f=1kH2) In - 0.01 - - 0.01 — | pAVRZ
Total harmonic distortion
(VO(rms) =10 V. Rg =1 ki, RL22 k@, f=1 kHz) THD - oo — - oo | - %
38
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TLO71 » TLO71A ¢ TLO71B

ELECTRICAL CHARACTERISTICS

TLO71C : 0°C< Tgmp< +70°C

Vee=*15V

Test conditions : all characteristics are specified under open-loop conditions unless otherwise specified.

TLONC TLO71AC TLO71BC
Characteristic Symbol - Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Input offset voltage {Rg =50 ) Vig mVv
Tamp = +25°C - 3 10 - 3 6 - 2 3
Tmin< Tamb < Tmax - - 13 - - 7.5 — 5
Temperature coefficient of input offset voltage (Rg =50 Q} aVig Lo 10 — — 10 — — 10 — |uv/ec
Input offset current* Yo .
Tamb = +25°C i - 5 50 — 5 50 - 5 50 pA
Tmin< Tamb € Tmax - - 2 - - 2 = - 2 nA
Input bias current” B
Tamb = +25°C !~ {3 |20 — |30 (20| — ! 30 |20 pA
Tmin < Tamb < Tmax [ - 7 - - 7 - — 7 nA
input common-mode voltage range (Tymp = +25°C) Y 10| 211 — 211 212 — f£11} £12] — A
Output voltage swing Vopp \Y
Tamb= +25°C, R =10 kQ 24 | 27 - 24 | 27 - 24 | 27 -
Tmin< Tamb < Tmax. RL2 10 k@ 24 | — | - | 24| — | — |2a| — | —
R L2 2 k2 20 | 24 - 20 | 24 - 20 | 24 -
Large signal voltage gain (Ry 22 kQ?, Vg= 110 V) Ayp V/imv
Tamb= +25°C - 50 | 200 | — 50 | 200 | -
Tmin< Tamb < Tmax - 25 - - 25 - -
Small signal bandwidth {Tamp = +25°C) GWR — — 3 - - 3 - MHz
Input resistance (Tamp = +25°C) R , — — 102 — — [0 — Q
Common-mode rejection ratio (Rg < 10 kQ ; Tamp = +25°C) CMR . 70 | 76 - 80 | 86 — 80 | 86 — dB
Supply voitage rejection ratio (AVce/AV Q) SVR ' dB
Rg<10 k2 ; Tamp = +25°C 70 | 76 { — | 80 | 8 | — | 80 | 8 | —
Supply current (per amplifier) {Tymp = +26°C) Icc - 14| 25 - 14 | 25 - 14 | 25 mA

Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive.
Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible.
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TLO71 @ TLO71A » TLO71B

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY
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TLO71 © TLO71A » TLO718

DIFFERENTIAL VOLTAGE
AMPLIFICATION (V/mV)

SUPPLY CURRENT (mA)

INPUT AND OUTPUT VOLTAGES (V)
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TLO71 @ TLO71A ¢ TLO71B

TAL HARMONIC DISTORTH
EQUIVALENT INPUT NOISE VOL. TOTAL HARMON I ey
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These specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages
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