ANALOG DFVICFS TINC 51E D BN 081LA00 0036437 970 ENANA

ANALOG “T-75-15"  Precision JFET-Input
DEVICES Operational Amplifiers

0P-15/0P-16/0P-17

FEATURES (All Devices) GENERAL DESCRIPTION
¢ Significant Performance Advantages over LF155, 156 and The PMI JFET-input series of devices offer clear advantages
157 Devices. over industry-generic devices and are superior in both cost
e Low Input Offset Voltage ................... 500V Max and performance to many dielectrically-isolated and hybrid
¢ Low Input Offset Voltage Drift ................ 2.0uv/°C op amps. All devices offer offset voltages as low as 0.5mV with
¢ Minimum Slew Rate Guaranteed on Ali Models TCVgsguaranteed to 5uV/°C. A unique input bias cancellation
¢ Temperature-Compensated Input Bias Currents circuit reduces the Ig by a factor of 10 over conventional
¢ Guaranteed Input Bias Current @ 125°C designs. In addition, PMI specifies |gand | og with the devices
® Bias Current Specified WARMED UP Over Temperature warmed up and operating at 25°C ambient.
¢ Internal Compensation . . . -
e Low Input Nolse Current .................. 0.01pA/\/Fz These devices were .des[gned to provide real precision
¢ High Common-Mode Rejection Ratio ........ ....100dB performance a.long \(wth'hlgh speed. A.Ithough they can be
e Models With MIL-STD-883 Processing Avallable nL_JI!ed, the d.eS|gn objective was to provide low offset-voltage
e 125°C Temperature Tested DICE without nulling. Systems generally become more cost effec-
OP-15 tive as trf1e number;)f trim cfircuits is dec;egsedl. PMI achieves
this performance by use of an improved Bipolar compatible
: w&:g‘:‘:‘:m:;?hﬁs Dissipation ............ (BOm\%;y:: JFET process coupled with on-chip, zener-zap offset trimming.
¢ High SIeWRAte ..........veenreinneernirerneenns 13V/ps The OP-15 provides an excellent combination of high speed
¢ FastSettling to£0.1%..........covvvvnrvennnn.. 1200ns  and low input offset voltage. In addition, the OP-15 offers the
« Available in Die Form speed of the 156A op amp with the power dissipation of a
OP-16 155A. The combination of a low input offset voltage of 500uV,
® HIgher SIEW RBIE ... evverrenrnrererensnennenns 25V/us slew rate of 13V/us, and settling time of 1200ns to 0.1% makes the
o Faster Setting to £0.1% . ...........oevvvunvnnnns 900ns OP-15 an op amp of both precision and speed. The additional
e WiderBandwidth ....................ccvvinenen 8MHz features of low supply current coupled with an input bias current
o Available in Die Form of 9nA at 125° C ambient (not junction) temperature makes the
oP-17 OP-15 ideal for a wide range of applications.
o HighestSlew Rate ............coevvnnerinicnnns 60V/us The OP-16 features a slew rate of 25V/us and a settling time of
o FastestSettlingto £0.1% .........evvvneeeennnnes 600ns 900ns to 0.1% which represents a significant improvement in
¢ Highest Gain Bandwidth Product (AycL = 5 Min) speed over the 156. Also, the OP-16 has ali the DC features of
............................................ 30MHz the OP-15.
o Avallable in Die Form The OP-17 has a slew rate of 60V/us and is the best choice

for applications requiring high closed-loop gain with high
speed. See the OP-42 data sheet for unity gain applications
and the OP-215 data sheet for a dual configuration of the

OP-15.
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V+(7Io *NOTE:
as 5 RE* R7* R7, R8 ARE ELECTRONICALLY
NuLL 1 NULL ADJUSTED ON CHIP FOR
[t ] MINIMUM OFFSET VOLTAGE.
ato
A3 a7z
o aig
[
R1 oz
g1t
L
Kl 42 R2 €2 a7 R13 az2|
NONINVERTING () @ it 4K
INPUT -thv
INPUT O 810UTPUT
2 R10
Jﬂ}l a2 1o
LA " ¢
a2 [ 9] az

an a13 anm a0

k9 % g
4 el [N

=5 Tﬂﬂ 15 az21 R
pF R4
V- o ¢ .

REV. A OPERATIONALAMPLIFIERS 2-571




ANALOG DFVTCFS TNC
0P-15/0P-16/0P-17

ORDERING INFORMATION !

PACKAGE
T, =e25'C OPERATING
Vo g MAX CERDIP  PLASTC 80  TEMPERATURK
m¥)__ TO0 PN &P ePH RANGE
OPSAF  OPISAZ - -
05  OP1BAN - - m

OP17AS* OP17AZ*

OP15EJ OP15EZ - -
05  OP16EJ OP16EZ - - oM
OP17EJ OPM7EZ - -

OP15BV883  OP1582/883 - -
10 OP16Bv8g3 OP16BZ883 - - ML
OoP178)* o782 - -

OP15FJ OP15FZ OP15FP -
10 OP1eF) OP18FZ ORioFP - COM
- - OP17FP -

- oPi7CZ883 - -
30 opizcumsac - - - ML

OP15GJ OP15GZ ORGP OP15GS
30 OPieQ) OP18GZ OP16GP  OP10GS XIND
OP17GJ OP17G2 OP17GP  OP17GS

*  Fordevices processedin iotal compilance 10 MIL-STD-843, add 7883 afier part

numbser, Wuuhhmqbrmdauchu!
t Burninis avaiable on  and b ial temp
CearDIP, plastic DIP, and TO-can packages.

range paris in

PIN CONNECTIONS
NC.
8
BAL 1 YA'Ll
N2 sOUT
" -~ 8-PIN CERDIP
S (2-Suffix)
v-ioastl 8-PIN PLASTIC DIP
TO-99 (P-Suffix)
(J-8uffix) 8-PIN SO
(S-Suffix)

BURN-IN CIRCUIT

2-672 OPERATIONAL AMPLIFIERS
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T-79~15

ABSOLUTE MAXIMUM RATINGS (Note 1)
Supply Voltags

All Devices Except C. G (Packaged) & GR Grades..... 222V

C. G (Packaged) & GR Grades +18V
Operating Temperature

A, B, & C Grades -55°C to +125°C

E & F Grades 0*Cto +70*C

G Grade —40°C to +85°C
Maximum Junction Temperature ..........ccceceevreveciniennas +150°C
DICE Junction Temperature (1',) ................... -65°C to +150°C

Diffarential input Voitage
All Devices Except C, G (Packaged) & GR Grades...... 240V

C. G (Packaged) & GR Grades £30V
Input Vaoltage (Note 2)

All Devices Except C, G (Packaged) & GR Grades ..... 20V

G, G (Packaged) & GR Grades +16V
Input Voltage

OP-15A, OP-15B, OP-15E, OP-15F ....ccvcevenionvncicnnnnee 20V

OP-15G *16V

OP-16A, OP-18B, OP-16E, OP-16F ........cocvvnivirennnncnns 20V

OP-16C, OP-16G x16V

OP-17A, OP-17B, OP-17E, OP-17F ...cccconnvnvninncnnnnnnes 220V

OP-17C, OP-17G =16V
Quiput Short-Circuit DUFALION .......cc.ceecirenrccensnnrnennes Indsfinite
Storage Tempsrature Range ...........ccccceeeee —65°Cto +150°C
Lsad Temperature Range (Soldering, 60 8a9) ............ +300°C
PACKAGE TYPE ), (Note 3) 8¢ UNITS
TO-99 (J) 150 18 Ko
8-Pin Harmatic DIP (2) 148 18 “CW
8-Pin Plastic DiP (F) 103 A3 “CAY
8-Pia §0 (5) 158 43 c
NOTES:

1. Abeoksie madmum ratings apply 1o both DICE and paciaged perts. uniess other-
wise noled.

2. Uniess oihanvies speciied 1he sbaciule mesdmum negaive input voltage s equal
10 1he Dagative power-supply vORaQE.

3. ©,, 18 specified for worst case mounding condiions, Ls.,
nsocket for TO, WPWPWW%E
1o prinded circult board for 5O paciage.

e apacified for device
for device soidered
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OP-15/0P-16/0P-17 L.

T-179-15

51E D

ANALOG DFVICFS TNC

ELECTRICAL CHARACTERISTICS at Vg =115V, Ty = 25°C, unless otherwise noted.

OP-15A/E
OP-16A/E OP-16B/F OP-16C/G
OP-17A/E OP-17B/F OP-17C/G

SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS

Rg=500 - 0.2 0.5 0.4 1.0 — 05 3.0 mv

OP-158/F OP-15G

PARAMETER

Input Offset Voltage Vos

Input Otfset Current

los

T;=256°C (Note 1}
Device Operating
T;=25°C{Note 1;
Device Operating

OP-15

OP-16/0P-17

10 20 - 50
22 40 100
10 20 50
25 50 125

pA

Input Bias Current

Tj=25°C (Note 1)
Device Operating
Tj=25°C (Note 1
Device Operating

OP-15

OP-16/0P-17

+200
+200 + +400
+200
+£600

o

Input Resistance

_.
=
&

Large-Signal
Voltage Gain

Ry 2 2k
Vo=+£10V

Output Voltage
Swing

Ry =10k0
R, =2kt

Supply Current

opP-15
OP-16/0P-17

Slew Rate

Ay =+1 (Note 3;
AycL=+5 (Note 3}

OP-15
OP-16
OP-17

Gain Bandwidth
Product

(Note 3;

OP-15
OP-16
OoP-17

Closed-Loop
Bandwidth

Aycr=+1

AycL =15

OP-15
OP-16
OP-17

Settling Time

to 0.01%
t0 0.05% (Note 2)
t0 0.10%

OP-15

t0 0.01%
to 0.05% (Note 2}
to 0.10%

t0 0.01%
to 0.05% (Note 4)
to 0.10%

[nput Voltage Range

Common-Mode
Rejection Ratio

Vou=110.5V
Vou=210.3V

Power Supply
Rejection Ratio

Vg=110V to £18V
Vg=£10V to £15V

Input Noise
Voltage Density

fo=100Hz
fo = 1000Hz

Input Noise
Current Density

in

fo=100Hz
fo = 1000Hz

Input Capacitance

Ciy

pF

NOTES:

1.

Input bias current is spacified for two different conditions. The Tj=25°C
specification is with the junction at ambient temperature; the Device
Operating specification is with the device operating in a warmed-up
condition at25°C ambient. The warmed-up bias current value is correlated
to the junction temperature value via the curves of igvs Tjand Igvs Ty PMI
has a bias current compensation circuit which gives improved bias current
over the standard JFET input op amps. Igand | gsare measured at Vg =0.

. Settling time is defined here for a unity gain inverter connection using 2k}

resistors. It is the time required for the error voltage (the voitage at the

inverting input pin on the amplitier; to settle to within a specified percent of
its final value from the time a 10V step input is applied fo the inverter. See
settling time test circuit.

. Sample tested.
. Settling time is defined here for a Ay=-56 connection with Rg=2k0. Itis the

time required for the error voltage (the voltage at the inverting input pin on
the amplifier) to settle to within 0.01% of its final value from the time a 2V
step input is applied to the inverter. See settling time test circuit.
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ANALOG DEVTCFS TNC SYE D WW 081LAO0O0 003L4UYHO ukLSs
OP-15/0P-16/0P-17 T~79-15

ELECTRICAL CHARACTERISTICS at V5= %15V, ~55°C < Ta < 125°C, unless otherwise notsd.

OP-15A OP-18B

OP-18A OP-16B

OP-17A OBR-17B
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN TYP MAX

input Offset Voltage  Vps Rg =500 - 04 08 - 07 20

Average Input
Offset Voltage Drift iNote 2:
Without External
Trim
With External

Trim Rp= 100k{1

T,=125°C
Ta=125°C
Input Offsst Davice Operating

Current tNote 1; Tj=125°C
Ta=125°C OP-18/0P-17
Device Operating

T;=125°C
Ta=125°C
Input Bias Device Operating

Current :Note 1: T,=125°C
Ta=125°C OP-18/0P-17
Device Operating

Input Voltage Range

Common-Mode Vem=210.4v
Rejection Ratio Ve =210.25v

Power Supply Vg=x10V to =18V
Rejection Ratio Vg =210V to £15V

Large-Signal A A 22k0
Voltage Gain vo Vo=+10V

Output Voltage
Swing

Vo Ry 210kt +12

NOTES:

1. Input bias current is specitied for two different conditions. The T;=25°C
spacification is with the j on at L : the Device
Operating specification is with the device operating in a warmed-up
condition at 25°C ambient. The warmed-up biaa current value is core-
Iated to the junction temperature value via the curves of Igvs T,and igvs
Ta. PMI has abias current compensation circuit which gives improved biss
current over the standard JFET input op amps. |g and | g are measured
atVeu=0.

2. Sample tested.
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ANALOG DEVICFS TNC

B 0816800 003441 3TL MNANA
0P-15/0P-16/0P-17

ELECTRICAL CHARACTERISTICS at V= £15V,0°C<T, < 70°Cfor Eand F, 40 s T, = +85°C for G grade, unless otherwise

51E D

noted. T-79-15 +
OP-15E OP-15F OP-15G
OP-16E OP-16F OP-16G
OP-17E OP-17F OP-17G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vg Rg=50n — 03 075 — 055 15 — 07 38 mv
Average Input
Offset Voltage Drift {Note 2}
W!It_:?nut External TCVgs _ P 5 _ 3 10 _ 4 30
. V/°C
With External s
Tim TCVosn Rp= 100k - 2 - - - - 4 —
Tj =70°C — 0.04 030 — 006 045 — 008 065
Ta=70°C OP-15 — 006 055 — 008 080 — 010 12
Input Offset Device Operating
los nA
Current (Note 1} Tj=70°C — 004 030 — 006 045 — 008 065
Ta=70°C OP-16/0P-17
Device Operating — 007 070 — 010 11 — 015 1.7
Tj=70°C — *0.10 *0.40 — *0.12 +0.60 — *0,14 +0.80
T=70°C Op-16 — *0.13 +0.75 — %016 14 — 049 £15
Input Bias | Device Operating A
Current (Note 1) B Tj=70°C — *0.10 *0.40 — %012 %0, — *0.14 +0.80 "
= o o3 5
Ta . e . OP-18/0P-17 — #0.15 +0.90 — #020 *14 — 025 20
Device Operating
Input Voltage Range IVR +10.4 - - *+10.4 - - +10.25 - — v
Common-Mode Vou=110.4V 85 98 - 85 98 - - - -
Rejection Ratio CMRR Vo ==10.25Vv - — - - - — 80 94 - a8
Power Supply Vg =210V to £18V — 13 57 — 13 57 — — —
Rejection Ratio PSRR  \g=+10Vio+15V - - - = - 2 10 MV
Large-Signal Ry =2k0
Voltage Gain Avo Vo=210V 85 200 0 180 8% 160 — vV
Output Voltage Vo Ry = 10k £12 #1383 — 2 13 — 12 #1383 — v
Swing
NOTES:

1. Input bias current is specified for two different conditions. The T;= 25°C
specification is with the junction at ambient temperature; the Device
Operating specification Is with the device operating in a warmed-up
condition at 25°C ambient. The warmed-up bias current value is corre-
lated to the junction temperature value via the curves of Igvs Tjand lgvs
Ta-PMI has a bias current compensation circuit which gives improved bias
current over the standard JFET Input op amps. Iz and |og are measured

atVgy=0.
2. Sample tested.

REV. A
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0P-15/0P-16/0P-17

TANALOG DEVICFS INC

G1E D WM 081bL200 0D3buhu2 233 EMANA

DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

1-79-1>

. BALANCE
. INVERTING INPUT

. BALANCE
. OUTPUT

DIE SIZE 0.068 x 0.056 inch,
(1.73 ¥ 1.42mm, 2.46 $q. mm)

3808 sq. mils

. NONINVERTING INPUT

OP-16

DIE S1ZE 0.088 < 0.056 Inch, 3808 sq. miis

(1.73 = 1.42mm, 2.46 sq. mm)

BALANCE

INVERTING INPUT
NONINVERTING INPUT
v_

. BALANCE

OUTPUT

DIE 8IZE 0.088 x 0.038 Inch, 3808 sq. mils

(1.73 < 1.42mm, 2.46 sq. mm)

1. BALANCE

2. INVERTING INPUT

3. NONINVERTING INPUT
4. V-

5. BALANCE

8. OUTPUT

1
2
3
4. V-
5
6.
7

V+

Noasopo

V+

7.Vt

WAFER TEST LIMITS at Vg=:£15V, To=25°C for OP-15/16/17N, OP-15/16/17G and OP-15/16/17GR devices; Ta=125°C for
OP-15/16/17NT and OP-15/16/17GT devices, unless otherwise noted.

OP-15NT OP-15N OP-18GT OP-15G OP-15GR
OP-16NT OP-16N OP-18GT OP-18G OP-16GR
OP-17NT OP-17TN OP-17GT OoP-17G OP-17GR
PARAMETER SYMBOL CONDITIONS LIMIT LIMIT LIMIT LIMIT LIMIT UNITS
input Offset Voltage Vos Rg= 5001 09 0.5 20 10 a0 mV MAX
Large-Signal Vo=210V
Voliage Gain Avo Ry = 2k ] w0 20 75 50 WmVMIN
input Yoitage Range IVR *104 *105 +104 +108 *103 V MIN
Common-Mode _
Rejsction Ratio CMRR  Vgu==IVR as 88 ) a5 - 82 dB MIN
Power Supply Vg =10V to =20V 57 51 57 51 -
Rejection Ratio PSRR Vg =10V to £15V - _— - - AUV MAX
Output Voltage R, =10k} +12 12 =12 12 12
Swing Vo R, =2kn - 1 - 1 = VMIN
OP-15 - 4 - 4 5
Supply Current fsy OP-18, OP-17 - 7 _ 7 e mA MAX
OP-15 *9 - *14 - -
input Bias Current ig OP-18, OP-17 11 _ +18 _ _ nA MAX
0oP-15 70 - 1.0 - -
Input Offset Current  lgg OP-16, OP-17 85 - s — _ nA MAX
NOTES:
For25°C characteristics of OP-15/18/17NT and OP-15/16/17GT, ses OP-15/16/17N
and OP-15/16/17G ch islics, respectively.
Electrical tosts are performad at wafer probe 1o the limits shown. Dus to variats in y mathods and | yisid loss, yield sfter packaging is not
guarantesd for standard product dice. Consult factory to negotiate specifications based on dice fot qualification th h y &and Wwsting.
2-576 OPERATIONAL AMPLIFIERS REV. A




~ ANALOG DEVICES INC c1E D WE 081LA00 003L443 174 EEANA

0P-15/0P-16/0P-17

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = £15V, To=+25°C, unless otherwise noted. T-79-15

OP-15NT OP-15N OP-15GT OP-15G OP-15GR
OP-16NT OP-16N OP-16GT OP-16G OP-16GR
OP-17NT OP-17N OP-17GT OP-17G OP-17GR

PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL UNITS
Average Input Offset

Drift Unnulied TCVos 2 2 3 3 4 PRVl
Average Input Offset _

Drift Nuted TCVosn Rp= 100k 2 2 3 3 4 PRV o]
Input Offset Current los 3 3 3 3 3 pA
Input Bias Current lg +15 *+15 x15 +15 +15 pA

Ao gy OPS 3 13 1 it 9
Slew Rate SR veL OP-16 25 25 21 21 17 Vips
AycL=+5  OP-i7 60 60 50 50 40
10 0.01% 45 45 45 4.5 47
10 0.05% OP-15 1.5 15 15 15 16
10 0.10% 12 12 12 12 13
Settling Time t0 0.01% 38 38 38 3.8 40
(see settling time ts 10 0.05% oP-16 1.2 12 12 12 i3 us
test circuits) 10 0.10% 0.9 0.9 09 0.8 1.0
10 0.01% 15 i5 15 15 16
t0 0.05% oP-17 0.7 0.7 07 0.7 0.8
10 0.10% 0.6 0.6 0.6 0.6 0.7
. A OP-15 6.0 6.0 5.7 57 5.4
G’::‘Qgi;:’w'dm GBW OP-18 80 8.0 76 76 72 MHz
opP-17 30 30 28 28 26
OP-15 14 4 13 13 12
g::ns::i-;?‘op cew  Avalttl opg 19 19 18 18 17 MHz
AycL=15  OP-17 i i 10 10 9
Input Noise Voltage f=100Hz 20 20 20 20 20
Density on f=1000Hz 5 = 15 5 15 15 vvhz
Input Noise Current . f=100Hz 0.01 0.01 0.01 0.01 0.01
Density 'n f = 1000Hz 0.01 001 0.01 001 o1 PAVHZ
Input Capacitance Cin 3 3 3 3 3 pF
NOTES:
For26° Ccharacteristics of OP-15/16/17NT and OP-15/16/17GT, see OP-16/16/17N
and OP-15/16/17G ch istics, respectively.
&:
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ANALOG DEVICES INC SLE D M 081bLADD 003L44Y4 OO0 WWANA
OP-15/0P-16/0P-17

TYPICAL PERFORMANCE CHARACTERISTICS (OP-15/0P-18/0P-17)
COMMON-MODE INPUT
MAXIMUM OUTPUT SWING VOLTAGE RANGE VOLTAQGE NOISE vs
vs LOAD RESISTANCE vs SUPPLY VOLTAGE SOURCE RESISTANCE
. T g | [ h
gt E L el B |
9 B L = i - + H
2 IR h’l;_ z s : v 3 * L
g=n i i HS : s 100z < 1+ 10uHr FOR Ry - Abs:
Bolpftl LU Ll 3 i; ) — <
Bl Bl P Bt : N
iy A T : p
i, Ml 1.5, ‘nL | 5 / 5
I I g efooee NPT A
2 spA-LH . H L $ /rnouxc‘m-m-c Y] (Cnweuriernvose
< ) H X CHANGE W CMVR IS < 02V [~ Irw.m
14 aKr{ £ HHHE l L § NEGATIVE i _:—)/An;fimnmwm
ol i “ | ” R i i I - {57 (Tigrmei sounce REssTON
100 I 10 100 c o bid =10 115 R 100 w 108 100N 16 100
OUTPUT LOAD RESISTANCE (51} SUPPLY VOLTAGE IVOLTY SOURCE RERSTANCE ()
OPEN-LOOP
INPUT BIAS CURRENT VOLTAGE GAIN OUTPUT VOLTAGE 8WING
vs COMMON-MODE VOLTAGE vs S8UPPLY VOLTAGE vs SUPPLY VOLTAGE
00 LSS AU A S o | w T L]
% v;-::?.;ne: am | I .
o | TAmEe ‘_;__ g o e 5 : /
3 10} ANCELLED I = +18pA = Vou = 0 ;x )
& T PERFECTLY CANCLLED Ig = 0 @ vog = 5 ] g '
[ : ﬁgovsncmcsuau |B--I:pA -,v:?- °o E 200 5L ; /
o : R g 125¢ [
E o SEEE ¥ - £ yd
g X fros g — 3 ! v
8 ® a1 // g fus2a i /
g = Bt 4 z glo
= 0 =T i E : v :
g = ¢ -;
e NENREE - I . 1
-12-10-8 & 4.2 0 2 4 8 8 1012 b1 10 -15 X 8 25 210 215 120
INFUT COMMON -MODE VOLTAGE (VOLTS BUPPLY YOLTAGE (vOLTS SUPPLY VOLTAGE (VOLTH
NULLED OFFSET OFFS8ET VOLTAGE DRIFT INPUT BIAS CURRENT v3
VOLTAGE DRIFT vs TEMPERATURE OF AMBIENT TEMPERATURE (UNITS
vs POTENTIOMETER SIZE REPRESENTATIVE UNITS ARE WARMED-UP IN FREE AIR)
s 'K I T LI ¢ l | HomA | UL U <
S N 1 RS RAATS ARE wARNEO UM | L/
s P : T AW
- ‘ : | e 1
£ S ' 1 T, N T g™ ; waresy”| Y AA
w -1 - o g H H OF 1BA MAX
g5 ! Ve - § | : yarZelvzE
o - o 0 —— nA ‘ +
g T g i ——— 2 paoy,
ORI LR T e
£ )i H E2 g s 20P% X
5! i a8l S /// I 100A A A i :
8 2 TvicaL briFT 7, it Y el AV |
éj-—w'n it ; | - // vge 18V
s e I " | I omA L L 1]
10k 100K 300k 1w . % 0 2 ® % 10 3 ° X W W K 10 1% 1M
Rp-TRIMMING POTENTIOMETER VALUE (11) TEMPERATURE [C1 ANBIENT TEMPERATURE [°C)
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0P-15/0P-16/0P-17

TYPICAL PERFORMANCE CHARACTERISTICS (OP-15/0P-16/0P-17)

INPUT BIAS CURRENT

INPUT BIAS CURRENT

BIAS CURRENT vs TIME

IN FREE AIR
(OP-15)
1A T
[ Vg=£16V
[ To=26°C
F gy = 4.0mA FOR MAX CURVES
[ °" 2)6ma FOR TYP CURVES
1564 MAX ]
1
] 0P-16A MAX
100pA q/ +
— :
/o 1654 TYP}
7 i —
P
06.15 TYP |
10pA
0 20 40 60 80 100 120 140

TIME AFTER POWER APPLIED {SEC}

INPUT BIAS CURRENT vs
AMBIENT TEMPERATURE (UNITS
ARE WARMED-UP IN FREE AIR)

{OP-16/0P-17)
1000A 74
%
1 1V4
, »GAi 157|A MAX/ /
nA +——t A
K
nA / / o ,
L g
A | L
Vsl OP-16A/OP-17A TYP
10008 ’,/’/ o
A 1
g
P
109

10 30 50 70 90 110 130 150
JUNCTION TEMPERATURE ({°C}

INPUT BIAS CURRENT

1nA

35

@
°

26

SUPPLY CURRENT (mA)

»N
o

15

BIAS CURRENT vs TIME
IN FREE AIR
(OP-18/0P-17)

¥

¥

T
A/157A MAX

gL

OP-18A/OP-17A MAX

158A/167A TYP

Vg = 216V
Ta = 25°C

o 20 40

/ Igy = 8.7mA FOR MAX GURVES
E.0mA FOR TYP CURVES

T
OP-16A/OP-17A TYP

LT

60 80 100 120 140
TIME AFTER POWER APPLIED (SEC)

SUPPLY CURRENT
vs SUPPLY VOLTAGE
(OP-15)

2%°c
128°C

-55"6///
L—]

[ 15 £10 115 +20
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TYPICAL PERFORMANCE CHARACTERISTICS (OP-15)
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TYPICAL PERFORMANCE CHARACTERISTICS (OP-16) I
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TYPICAL PERFORMANCE CHARACTERISTICS (OP-16)
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TYPICAL PERFORMANCE CHARACTERISTICS (OP-17)
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NOTE: Vgs CAN BE TRIMMED WITH POTENTIOMETERS
RANGING FROM 10kS2 TO 1MS3. FOR MOST UNITS
TCVqs WILL BE MINIMUM WHEN Vg IS ADNUSTED
WITH A 100kst POTENTIOMETER,
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SETTLING-TIME TEST CIRCUIT ~ OP-17

51E D W DAlLAOO

TYPICAL APPLICATIONS
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APPLICATIONS INFORMATION
DYNAMIC OPERATING CONSIDERATIONS
As with most amplifiers, care should be taken with lead dress,
component placement, and supply decoupling in order to
ensure stability. For example, resistors from the output to an
input should be placed with the body close to the input to
minimize “pick-up” and maximize the frequency of the
feedback pole by minimizing the capacitance from the Input
to ground.

A feedback pole is created when the feedback around any
amplifier is resistive. The parallel resistance and capacitance

2-584 OPERATIONAL AMPLIFIERS

from the input of the device (usually the Inverting input) to
AC ground sst the frequency of the pols. in many instances
the frequancy of this pole [s much greater than the expected
3dB frequency of the closad-loop gain and conssquently
there is negligible effect on stabllity margin. However, if the
feedback pole is less than approximately six times the
expected 3dB frequency, a lead capacitor should be placed
from the output to the negative input of the op amp. The value
of the added capacitor should be such that the RC time-
constant of this capacitor and the resistance it parallsis is
greater than, or equal to, the original fesdback pole time
constant.
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