1%
JATA
kO (See Now A}
" -8V
J1ka
8oo wt
$ikn
b3
+15V

18 k52 (Ses Nota A)

s symmetricsl output.

)SCILLATOR

1C PAEAMPLIFIEN RESPONSE CHARACTERISTICS

LINEAR
INTEGRATED
CIRCUITS

TYPES TLOBO THRU TL0O8S, TLOBOA THRU TLOB4A
TLOB18B, TLOB2B, TLOB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

02297, FEBRUARY 1977~ REVISED SEPTEMBER 1963

24 DEVICES COVER MILITARY, INDUSTRIAL AND COMMERCIAL TEMPERATURE RANGES

o Low-Power Consumption ® High Input Impedance . . . JFET-Input
# Wide Common-Mode and Ditferentiat Stage .
Voitage Ranges @ Internal Frequency Compensation (Except

TLO8O, TLOSOA)
Latch-Up-Frse Operation
High Sfiew Rate . . . 13 V/us Typ

® Low Input Bias and Offset Currents
Output Short-Clrcult Protection

Low Total Harmonic
Distortion . . . 0.003% TYP

TLOBO, TLOBOA TLO81, TLOSTA, TLOS1B TLO82, TLOB2A, TLO82B
JG OR P DUAL-IN-UNE PACKAGE JG OR P DUAL-IN-LINE PACKAGE JG OR P DUAL-IN-LINE PACKAGE
(TOP View} {TOP VIEW! (TQP VIEW)
nicomp [ U 8] comp oreseT N1 [ Us ne out ([T U e vees
w-2z  0vees N-{2 1P vees AMPLY w-(z  1hour
n+ 3 sDour wn+ffp  efJout AN+ e ;N—}AM;"
vee— [s  s]D OFFseT N2 vee- Qs 5[] oFFseT N2 Vee-Qe spmne J !

U

[
”l AN AX %4
o e | TN TLOBIM ... FH OR FK ::’
" ™ w'c CHIP CARRIER PACKAGE TLOBZM . . . FH OR FK ™
0 | (TOP VIEW} CHIP CARRIER PACKAGE =
s { ' il S {TOP VIEW) £
- il - - <
- 4 { w 2 + 3
‘o | l @ 0o [=] o E
(TR Re) -0 00
« ‘ Hm; 262zz 81858 £
- T 11 — i T =3
©Cwaag | 1T 37 377 =)
0 40 100 200400 1k 2k 4k 10k 2K NC 18] NC NC 18 (] NC e .
1=Fraquancy—Hs IN- 10 vees ¥UIN- 110 ¥2 ouT g 3
FIGURE 31 NC 16} NC NC 18] NC (o)
IN + 18} out #1iIN+ 15(] #2 IN-
. NC 14} NC NC 14 {{ NC
T , :
_l__u.m.s ---— ----.
oY QU
z2 h2z22 z 4232
O gc =
> W > o~
7] £
100 k03 &
N 31k0 TREBLE 's)
MAX NC—No internal connection
outmr
L DEVICE TYPES, SUFFIX VERSIONS, AND PACKAGES
L/ 0,003 uF
TLOBO TL081 TLOB2 TLO83 TLOBA TL085
stkn TLOB _M JG FH, FK, JG FH, FK. JG FH,FK,J FH, FK, J W ’
TLOS _I JG, P JG, P JG, P J.N 4N .
: TLOB_C JG, P JG, P JG, P Y 3N N
e TLO8 _AC JG. P JG, P JG. P JN JN .
A
b TLO8_8C . JG, P JG, P . 4N .
R v *These combinations sre not defined by this data sheet,
Copyright © 1983 by Texas Instruments incorporated
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TYPES TLO8BO THRU TLO8S, TLOSBOA THRU TLOB4A
TLO81B, TL0B2B, TLOB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

TL083, TLOS3A TLOB4, TLOB4A, TLOSAS
J OR N DUAL-IN-LINE PACKAGE J OR N DUAL-IN-LINE PACKAGE
{TOP VIEW) . (TOP VIEW)

#1IN- #1 OFFSET N1 {OUT 1 U

#1 N+ (] Vee+ AMPL 13
#1 OFFSET N2 (] 12

vee- [ "
#2 OFFSET N2 [} 10

#2IN+ [

12 IN- ] #2 OFFSET N1

Ping 8 and 13 are internally interconnected

TLOB3M . . . FH OR FK
CHIP CARRIER PACKAGE

(TOP VIEW) TLO84M . . . FH OR FK
CHIP CARRIER PACKAGE
(TOP VIEW)

80 #1 OFFSET N1

#1 OFFSET N2 ]« 18(] 41 OUT 10 ¥4 IN+

#2 OFFSET N2 []s 14} s20UT g3 INs

3
(=
°
@
o
=l
)
S
2
>
3
-2
=]
e
(']

TLOSY )
TLOB3 (eech amplitier)

TLOBE
N DUAL-IN-LINE PACKAQGE
(TOP VIEW)

TLO82 (sach smplifier)

TLOS4 (esch amplifier)

TLOBE (sach smplifier)
ouT

NC— No Internal connsctlon

TexAs -
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TYPES TLO8O THRU TLOB5, TLOBOA THRU TLOBAA
TLO81B, TLOB2B, TLO84B
JFET-INPUT OPERATIONAL AMPLIFIERS

: e TLOB — JFET-input operational amplifier family is designed to offer a wider selection than any previously developed
Iopgrational amplifier family. Each of these JFET-input operational amplifiers incerporates well-matched, high-voltage

; JFET and bipolar transistors in a monolithic integrated circuit. The devices feature high slew rates, low input bias
and offset currents, and low offset voltage temperature coefficient. Offset adjustment and external compensation
options are available within the TLOB_. family.

Device types with an "M’’ suffix are characterizad for operation over the full military temperature range of — 55°C
10 125 °C, those with an V'’ suffix are characterized for operation from —25°C to 85°C, and those with a *‘'C'’ suffix
are characterized for operation from 0°C to 70°C.

{ =

atic {each amplifier)

NONINVERTING
INPUYT IN+
INVERTING
INPUT IN—

¥ FSET NULL/COMP (N1 ——
OFFEET NULL (N -

OFFSET ¢y 18.5F on TLOY, TLOKZ. TLOBY, TLOBA, AND TLOUS ONLY
NULL  (1nCLUDING THEIR SUFFIX VERTIONS)
N2 COMPONENT VALUES SHOWN ARE NOMINAL.

b TLORY AND TLOB2 ONLY
sbsolute maximum ratings over operating free-air temperature range (unfess otharwise noted)

Tog_.C
TLOB..M T08_) TLoB_AC
TLo8 _8C
: . Supply voitage, VCC + (ses Note 1) 18 i8 18
TLO8Y Supply voltage, VoC - {see Note 1) -18 -18 -18

TLOBA {sech .,.,,p,m"', : Differential input voitage {see Note 2) + 30 +30 30
{nput voitage (see Notes 1 and 3} +15 +15 15

Duration of output short circuit {see Note 4) unlimited unhimited uniimited
Continuous total dissipation at {or below} 25°C free-air temperature (see Note Si 680 680 680
—— Operating free-air temperature range -55 10 125 -25 t0 85 01t 70

torage temperature range ~651t0 150 ] -65 10 150 ] -~ 65 10 1560
Lead temperature 1,6 mm {1/16 inchj
] : from case for BO seconds
Lead temperature 1,86 mm {1/16 inch)
from case for 10 seconds

FH, FK, 4. JG. or W package 300 300 300

N or P package 260 260

NOTES: 1. All voltage values, except differentisl voltages, are with respect to the miipoint between Ve 4 and Vg —.
84 (each amplifier) 2. Di i itages are st the i ting input inal with respect to the inverting input tsrminal,
3. The magnitude of the input voltage must never excead the magnitude of the supply voltage or 15 voita, whichever is less.
85 (sach smplifiar) 4. The output may be shorted to ground or to sither supply. Tempersturs and/or supply voltages must be limited to ensure that the dissipation rating
~OouUT is not exceeded.
§. For operstion sbove 25 °C free-air . tefer to Distipation Derating Curves in Section 2. in the J and JG packages, TLO8 _M chips
are alloy-mounted; TLOB _I, TLOB_ C, TLOB _AC, snd TLO8 _ BC chips ste glass-mounted.

B2 {sach smplitier)

Texas
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TYPES TLOBOM, TLOB1M, TLOB2M, TLOB3M, TLOB4M
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

electrical characteristics, VCC+ = 156 V (unless otherwise noted)

TLOSOM, TLOS1IM
PARAMETER TEST CONDITIONS ! TLOS2M, TLOS3M
MIN TYP  MAX
Vo = 0. Ta = 26°C 3 L]
Rg = 500 Ta = -55°C 10 126°C 9

Input offset voltage

Temperature
perat Vg = 0. Rg = 500,

coefficient of input
Ta = -55°C to 125°C

offset voitage

Ta = 25°C
Ta = -55°C to 125°C
Ta = 26°C
Ta = —56°C to 126°C

input offset current? Vo

Input bias current® Vo

Common-mode

Ta = 25°C
input voltage range

Ta = 26°C, R_ =
R 2
RL
Vo = 10V, AL
Large-signai differential | T4 = 25°C

voltage amplification 10V, Ry
Ta = -556°C t0 125°C
Unity-gain bandwidth Ta = 25°C

Maximum pesk
output voltage swing { T4 = -56°C to 125°C

input resistance Ta = 28°C

Common-mode Vic = VicR min, Vo = 0.
rejection ratio Rg = 50 0. Ta = 25°C
Supply voltege
kSVR rejaction retio
{avVee 2 /80!
Supply current No load, Vo = O,
tper amplifier) Ta = 28°C

Vg1/Vg2 Crosstalk attenustion | Ayp = 100, Ta = 26°C 120

Vee = £16V1to #8V, Vg = O,
Rg = 508, Ta = 25°C

cc 1.4

3
(@]
-]
]
=
g
3
2
>
3
=2
=
@
@

TAN characteristics are measured under open-iocop i with zero de input voitage unless otherwise specified.
’lnp‘n bias currents of & FET-input operstional amplifier are normal junction reverse currents, which are temperature sensitive ss shown in Figure 1B. Puise
techniques must be used that will maintain the junction temperatures ss close to the ambi e 88 is

1+ 15 V (unless otherwise noted)

electrical characteristics, VCC +

Texas .
INSTRUMENTS
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TYPES TLO80 THRU TLO8S, TLOBOA THRU TLOB4A
TLO818B, TLO8B2B, TLOB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

operating characteristics, VCC+ = t16V, Ta = 26°C

PARAMETER TEST CONDITIONS
. Vi=10V, Ry = 2 kQ,
R Sh te at i
S ew rate at unity gain CL = 100 pF, Sos Figure 1
ty Rise time Vi = 20mV, R = 2 kil
Overshoot factor CL = 100 pF, See Figure 1
f=1kHz
V, Equival i i | =
n quivalent input noise voltage Rg = 1000 T =90 Rz 1o 10 KHz
In Equivalent input noise current Rg = 1000, f=1kHz
— Votmal = 10V,  Fgs 1 K4,
TH
D Total harmonic distortion AL = 2 KD, = 1 KH2
PARAMETER MEASUREMENT INFORMATION
10 k2
1kQ
vy vi

| G- Ry =
Lygd ‘”’E‘ Laka

Cc=18pF f
for TLOTO
and TLOT0A 1

AA

FIGURE 1-UNITY-GAIN AMPLIFIER

FIGURE 2—GAIN-OF-10 INVERTING AMPLIFIER

Ry CL~

1‘ 100 pF

~AAA—

FIGURE 3-FEED-FORWARD
COMPENSATION

INPUT OFFSET VOLTAGE NULL CIRCUITS

vee+
1MQ TLOTY
N2
1.5k
TLO70 vee-
FIGURE 4 FIGURE §
Texas
INSTRUMENTS
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—
MIN _ TYP MAX [ Uy
8 13 Ving
.
0.1 P
10%
18 nvy.
4 [3%
0.01 DA/M
0.003% :
—
ION
100 k2

’ﬁ{ 600 pF

—AAA—4 N1

TLO070

1

FIGURE 3~FEED-FORWARD

COMPENSATION

TYPES TLO8B0 THRU TL08S, TLOBOA THRU TLOB4A

TLO81B, TL082B, TLOBAB

JFET-INPUT OPERATIONAL AMPLIFIERS

-

VO~ Menirnem Pagk Ovigut Yohage -V
oo
n
4+

MAXIMUM PEAK OUTPUT VOLTAGE

"
FREQUENCY

‘:w 1k 0k 100 k ™ |0 L
- Fraquency —Hz

FIGURE 6

MAXIMUM PEAK OUTPUT VOLTAGE

w
FREE-AIR TEMPERATURE

Ry » 10K82
AL~ 2kiL

1Y
n

Vees = 18V
See Figure 2 l i
oL

2% 50 -25 0 2% 50 75 100 125
Ta-Feae Ar Temoweature C

FIGURE 9

j
!
t
|

+
+
I
'
i

LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION

v
FREE-AIR TEMPERATURE

o ——
=== = =
e
400 ftL —
200 T R |
S
100 |
== E: =
wr
m[ - —
v %
7
=+ T
4F Veor = 118 V) ———+
[ vo=-z10v —
AL -2k !
) T {
-7 80 -25 0 26 80 IS 100 128

Ta—Free-Air Tempsrature—'C

FIGURE 12

TYPICAL CHARACTERISTICS t

MAXIMUM PEAK OUTPUT VOLTAGE

FREQUENCY
Eal]
>
.21125
>
10
vcc:'nov ‘ ”
i IIIIIIlIIIIIHIIIIIH IIIH
P -
5 [h vees - 6 v :
>

26 llllIliilllllllillllllhii N
0 I"m '"" lmm" '"" f
100 1k 10k 100 & ™ oM

1-Frequency - Hz

FIGURE 7

MAXIMUM PEAK QUTPUT VOLTAGE
v

LOAD RESISTANCE

218
vees - 15V
Ta-25°C
“128 See Figure 2
| ,

VoM - Maximum Pesk Output Varlu.r v

. | !

Ol
o4 071 2 4 110
R( - Losd Resatance kil

FIGURE 10

LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
and PHASE SHIFT

"
FREQUENCY
by 'r" [ vegss BVwzisv]
—d Ag < 10 kS
108 -\\ Ta~28°C I
104 DIFFERENTIAL — o°
VOLTAGE
g { \ AMPLIFICATION &
3w N e L
102 AN [
!
. PHASE SHIFT N a8’
T pl N 38
) L.L N
1 L L1 190"

1 10 00 1k 10k 100k \MYI'M
t—Frequency ~H1

FIGURE 13

VOM- Manimum Pesk Output Voltage - V

MAXIMUM #E£AK QUTPUT VOLTAGE

L
FREQUENCY
16 T VISR
T [T
d R = 2ki1
Ta- L
128 g ALY Son Figurs 2
o
10 L
Tas-56°C
\
178 +
i
Ta=125°C
6
AV,
228 +
i A
C NG
[] i
0. 40k 100k 400k VM AM W0OM
t—Frequancy - Hz
FIGURE 8

MAXMUM PEAK QUTPUT VOLTAGE

w
SUPPLY VOLTAGE

.
AL 10k02
Tae25C
128 p-—

i
] 2 4 8 8 10 12 14 6
VCC: -Supply Voltage- v

FIGURE N1

TLORS, TLOROA
DIFFERENTIAL VOLTAGE AMPLIFICATION

LY
FREQUENCY WITH FEED-FORWARD COMPENSATION

108
vee - 1th v‘\
C2-3pF
108 Ta~25'C =
Soe Figurs 3 !

N

100 1 W0k 1004 ™ M
- Frequency —Hz

FIGURE 14

10ats ot high and low temparsturas sre applicable only within the rated operating fres-sir tamparature ranges of the vanous davices. A 12-pF compensation
cspacitor i8 used with TLOSBO ano TLOBOA.
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TYPES TLOB0 THRU TLO86, TLOBOA THRU TL0B4A
TLO81B, TLO828B, TL0OB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS !
TOTAL POWER DISSIPATED BUPPLY CURRENT PER AMPLIFIER SUPPLY CURRENT
L] A n
FREE-AIR TEMPERATURE FREEAIR TEMPERATURE SUPPLY VOLTAGE
s °
m Veer s TV 0 Vegie 1V x e
m Nosgnel o ] Novgel o L] N
No losd N No losd snel
200 1 e 1.8 No Jood
17 . . 7]0:. rlu.ou 14 . 1 14
™ S 12 . ! 12
! 128 1.0 1.0
N c
100 —~—— I o8 l 0. F
! n ? Bo.: [X]
- 8
é ™ TLOBO, TLOWY 0.4 o4
 E—
» 02 0.2
0 | S ,
T80 -2 0 28 M 75 100 1S T8 -%0 - 0 B» 0 78 100 13 0 0 2w o
Ta=-FreeAll Temparsture—"C Ta-Froahir Tomporeture-"C 1VECt (~Supply Vortag=V
3 FIGURE 18 PIGURE 18 FIGURE 17 '
INPUT w: CURRENT o OUTPUT VOLTAGE
VOLTAGE-FOLLOWER "
FREE-AIR TEMPERATURE LARGE-SIGNAL PULSE RESPONSE ELAPHED TIME
O ' Ve - iN V) . »
> R * 2k} 2
‘ C( * 100 p# | OVERBHOOT|
-y oursut Ta = 38°C 0
u 2 o
- "
o } ;
] Lt 4
3 111/ | (Il
- l -2
weur .
> -4 0% Voo o tH Y
3 - A ’ . Thomwe
Tae
] oot L 1 [T 1 | - - bl
=2 0 -3 0 2 80 78 100 128 ° 08 1 15 2 28 3 33 0 81 02 03 04 08 08 07
:'”' Ta~Froe-Alr Tempersture-"C t-Time—s 1=Time- e
-
o
a PIQURE 18 FIGURE 19 FIGURE 20
COMMON-MODE REJECTION RATIO EQUIVALENT INPUT NOISE VOLTAGE TOTAL HARMONIC OISTORTION
3 n n
FREE-AIR TEMPERATURE " FREQUENCY FAEQUENCY
+— 4 T T 7T T T ]
Vogz BV € T T T Ve - IES
AL = 1088 3O ONDH e TAvoewe # oafAvoet i —
L] P a0 P\H tboio s A5+ 1000 [ ViRm0 v—-—+sctio—— i
g \ Civasmtc Tasac b et
" > Lo ] 43
g } g ¢ = % =
80— z H . . : | ! oM po — Im
; o . DIREY Al
. P SRS Al z
H i . R 3 o : EEE%—E'
" § ofrrt—— pom
i RIS R 1 * t
e A “Iﬁi :l‘(:‘ o 4ot )
] > oLl Nt ) 0.001 i 1
-7 -3 0 ¥ W n. 100 126 10 40 100 4001k 4Kk 10k 40kIO0& 100 00 1k Kk 10k ©L 100k
TA-Free-Al Tempereture—C 1~ Frequency-Hr
—Froqueney —He
FIQURE 21 FIGURE 22 FIGURE 23
tDats at high snd low tamperatures are appilcable only within the rated opersting fres-air tempersture ranges of the various devices. A 12-pF compensstion NOTE A

cepacitor is used with TLOBO and TLOBOA.

3
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TYPES TLOBO THRU TLOBS5, TLOBCA THRU TLOB4A
TLO818B, TL0OB2B, TLOB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

i, TYPICAL APPLICATION DATA
WPPLY CURRENT 5
" ULy VoLTAGE ) ;
T—T ., Vee+ g
el TasaC : N 3
Ne signal
R OUTPUT INPUT  RI P ouTPUT
14 — r—
g 12 vVee-
19 ¥
) ]
! 06 kil R1=R2=2R3=15MQ !
o c3 %
02 . 3.3k0 - C\-CZ--; = 110 pF 3
<
o : 3 '™ 39.1kR
) W W ! 2n RF CF _T_ f"-l’vrl"HC‘l-1kMz
1VeCs (—tumpty Vorapey 4 =
FIGURE 17 . #IGURE 24-0.5.Hz SQUARE-WAVE OSCILLATOR FIGURE 26~HIGH-Q NOTCH FILTER
OUTPUT vOLTAGE p Mg N Vees
" K 3 .
" ELAPRED TiME AN TLOB4t D@~—— OUTPUT A
' "l Vecs ; 4
Ir OVERIHOOT ¥ : \ - %‘
» 1 )
g 1uf A
e i v : INPUT—‘, YTLOMY -d
R jl 4 \ L 4 b——— OUTPUT B ]
{ . : 100 k02 i: $100k0 g
. 3 100 k2 TU
o :ec:;.}:lv { VW vees L e
0 . L _ ~YecH
- [ [razae | 'w"'T t Rl p——OUTPUT 2
S 03 02 03 04 08 06 & TLOB4t QUTPUT C s
t=Time—pn 3 - = . ¢
t or TLOSS - g
FIGURE 20 o g
FIGURE 28-AUDIO DISTRIBUTION AMPLIFIER o
TOTAL nmuo:ac DISTORTION 8ain wt INAI48 18 k{2 (Ses Note A)
' FREOUENCY ‘ r__.|4.___r——-—-twv——— -5V
Vegs =218V : \
At 3 18 pF <
LR Vlv(:ogl'lvir"“f’, T L 18 pF ::1kﬂ
Tas ' J‘K?J“l L b ‘
osbi ol Vees {
oos o 3 12 88.4 ka2 vee+
I B TLOB2 vvv¥ - 8 cos wit
H Ll T s 7y TLo82
z 0.0t ; E 88.4 k§1 :, cC— N
§oooe : ; 18 pF vee- S
i v.’ P | ¢ =
a0t il i . ) ‘ L—-«ow——— +15V
10 0 1k 4k 10k a0k 100k 1N414B 18 kL) {See Note A)
1~Fraqueney ~Hs =
FIGURE 23 88.4 k0

- of the various devices. A 12- E
pF compansation 3 NOTE A: Thesa resistor vslues may be adjusted for 8 symmetrical output.

FIGURE 27-100-kHz QUADRATURE OSCILLATOR

i Texas .
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TYPES TLGBO0 THRU TLOB85, TLOBOA THRU TLOB4A
TLO81B, TLOB2B, TLOBAB
JFET-INPUT OPERATIONAL AMPLIFIERS

TYPICAL APPLICATION DATA

A 131 ALY

220 pF 220 pf

Tuoas 174 ! Teos k) -
TLOBAT TLOBAY ouTPUT
N . [
18 k02 vee- 1.5 k§2 vee-
vee- vee-
-
ouTRUT =

OUTPUT 8

t or TLOBS OUTPUT A

! + 1
4.4:&0"040?0"0«&6
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FIGURE 28—POSITIVE-FEEDBACK BANDPASS FILTER
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