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m Improved Specifications Compared to
LF155/ 156 Devices

® Guaranteed Low Offset Voltage

® Guaranteed Low Offset Drift

® Guaranteed Bias Current Fully
Warmed-Up over Temperature

= OP-15; LF156 Speed with LF155 Power Dissipation

500V Max.
5uV/°C Max.

Guaranteed Supply Current 4mA Max.

Guaranteed Slew Rate 10V/us Min.
= OP-16:

Guaranteed Faster Slew Rate 18V/us Min.

No High Frequency Oscillation at Cold

Temperatures

® No Phase Reversal when Negative
Common-Mode Limit is Exceeded

APPLICATIONS

= Long Term Precision integration

m Current to Voltage Conversion

m Medical Instrumentation—CAT Scanner
= High Speed, Precision Sample and Hoid

7'-"1! ’\D OP-15/0P-16

NOLOGY precision, High Speed JFET-Input

Operational Amplifiers
DESCRIPTION

The OP-15/ 16 series devices feature distinct advantages
over other JFET-input operational amplifiers, in particular
compared to LF155/ 156 types.

The OP-15 has the speed of the LF156 design with the
low power dissipation of the slower LF155. The OP-16 is
considerably faster. Both devices offer offset voitages as
low as 0.5mV, with guaranteed drift of 5.V/°C. Input
bias current at 125°C is just a few nanoamperes.

Other manufacturers’ OP-15/16 (and LF155/156) ex-
hibit phase reversal at the output when the negative
common-mode limit at the input is exceeded; i.e., driving
from —12V to —15V with +15V supplies. This can
cause lock-up in servo systems. As shown in the applica-
tion section, Linear Technology’s OP-15/16 does not
have this problem due to unique phase reversal protec-
tion circuitry.

In addition, Linear’s OP-16 is free from high frequency
oscillation problems at cold temperatures, as is il-
lustrated in the ‘*Voltage Follower Small Signal Pulse
Response’’ photo. For applications requiring higher
performance, see the LT1022, LT1055 and LT1056 data
sheets.
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OP-15/0P-16
ABSOLUTE MAXIMUM RATINGS

Supply Voltage

A BEFGrades...................... +22V

C,GGrades ......................... +18V
Internal Power Dissipation ... ............. 500mwW
Operating Temperature Range

A, B,CGrades ............... —55°Ct0125°C

E,FGGrades.................... 0°Cto70°C
JunctionTemperature . . .................. 150°C
Ditferential input Voltage

A BEFGrades...................... +40V

C,GGrades ..............cc.coinn... +30V
Input Voltage (Note 4)

A B,E FGrades...................... + 20V

C,GGrades ..............ccoivunnnn- + 16V
Qutput Short Circuit Duration. .. ..... ... .. Indefinite
Storage Temperature Range . ... ... —65°Ct0150°C
Lead Temperature (Soldering, 10sec.). ... .. .. 300°C

I
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PACKAGE/ORDER INFORMATION

ToP ViEW ORDER PART NUMBER
OP-15AH OP-16AH
OP-15BH 0P-16BH
OP-15CH OP-16CH
OP-15EH OP-16EH
0OP-15FH OP-16FH
WETL G OP-156H  OP-16GH
TOP VIEW
OP-15GN8  OP-16GN8
Vs is adjusted with a potentiometer
8 on :facsk#éEmw ranging from 10k to 1M. The wiper
is connected to vV *

R ———

GLGCTBKHL CHQRHCTGBBTICS Vs = =15V, Ty =25°C unless otherwise noted.

DP-15A/E OP-15B/F 0P-15G/G
SYMBOL PARAMETER CONDITIONS DP-16A/E 0P-168/F 0P-16C/G UNITS
MiN TYP MAX MIN TYP MAX MIN TYP MAX
Vos Input Offset Voltage Rg =500 - 0.2 0.5 - 0.4 1.0 - 0.5 3.0 mv
los Input Offset Current Ti=25°C (Note 1) - 3 10 - 6 20 - 12 50 pA
Warmed-Up OP-15 - 5 22 - 10 40 - 20 100 pA
0OP-16 - 5 25 - 10 50 — 20 125 pA
Ig Input Bias Current Tj=25°C (Note 1) — +15 +50 - +30 +100 - +60 +200 pA
Warmed-Up OP-15 - +18 +110 - +=40 +200 - +=80 +400 pA
0P-16 - +20 +130 — +40 + 250 - +80 +500 pA
Ay input Resistance - 1% - - 1w - - 10?7 - Q
AvoL Large Signal R, =2kQ 100 240 - 75 220 - 50 200 - v/mv
Voltage Gain Vo= =+ 10V

Vo Output Voltage R, =10kQ2 +12 +13 - +12 +13 - +12 =13 — v
Swing R =2k +11 =12.7 - +11 +12.7 - =11 +12.7 - v
Is Supply Current 0P-15 - 2.7 4.0 - 2.7 4.0 — 28 50 mA
0P-16 - 4.6 7.0 - 4.6 7.0 - 4.8 8.0 mA
SR Slew Rate Ay =+1 OP-15 10 13 - 7.5 1 - 5 9 — V/us
OP-16 18 20 - 12 18 - 9 16 - V/us
GBW Gain Bandwidth (Note 3)  OP-15 4.0 6.0 35 57 3.0 5.4 - MHz
Product OP-16 - 8.0 - — 7.6 - - 7.2 - MHz
Settling Time t00.01% QP-15 - 4.5 - - 4.5 - — 4.7 - s
(Note 2) t0 0.10% - 1.2 - - 1.2 - 1.3 - uS
100.01% OP-16 - 38 - — 38 - - 40 — us
10 0.10% - 09 - - 09 - - 1.0 - us
Input Voitage Range +10.5 - - £10.5 - - +10.3 - - v
CMRR Common-Mode Vou=x10.5V 86 100 - 86 100 — - - - dB
Rejection Ratio Vo= =10.3V - - - - - - 82 96 - dB
PSRR Power Supply V= 10V to =18V - 10 51 - 10 51 - - — wv/v
Rejection Ratio Vs=x10Vto =15V - - - - - — - 10 B0 u/v
€n {nput Noise 10=100Hz - 20 - 20 - - 20 - nv/vHz
Voltage Density 1g= 1000Hz - 15 - - 15 - — 15 - av/vHz
in Input Noise 1o="100Hz 0.01 — - 001 — - 0.01 -— pA/VHz
Current Density fo=1000Hz - 001 — - 001 - - o1 — pA/VHz
Cin Input Capacitance - 3 - - 3 - - 3 — pF
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OP-15/0P-16

“

€ELECTRICAL CHHBHC'I'EHISTICS Vs = +15V, —55°C <Tp <125°C unless otherwise noted.

OP-15A OP-158 OP-15C
SYMBOL | PARAMETER CONDITIONS OP-16A OP-16B OP-16C UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP  MAX
Vos Input Offset Voltage Rg=5002 *| - 0.4 0.9 - 0.7 20 - 08 4.5 my
Average input Offset
Voltage Drift
TCVgs Without Extemna o — 2 5 - 3 10 - 4 15 PR
Trim
TCVgsn With External Rp=100kQ o| — 2 - - 3 - - 4 - w/eC
Trim
los Input Offset Tj=125°C (Note 1) | - 0.6 4.0 — 0.8 6.0 - 10 9.0 nA
Currem Ta=125°C, Warmed-Up OP-15 | ® | — 08 7.0 - 1.2 1 — 15 17 nA
op-16 (@ -— 1.0 8.5 - 1.3 145 | — 1.7 22 nA
g Input Bias Tj=125°C (Note 1) ] - +12 =50 — +15 75 - =18 10 nA
Current Tpo=125°C, Warmed-Up OP-15 | @ | —  £17 290 - x22 =14 -  x27 =19 nA
0P-16 [ ] - 20 =11 —_ +25 =18 - +30 =25 nA
Input Voltage Ranoe ®| 104 — -~ |x104 - - =102 — — v
CMRR Common-Mode Rejection | Vo= =10.4V e| 8 97 - a5 97 — - -~ - dB
Ratio Vom= +10.25¢ . - — - - - - 80 93 - dB
PSRR Power Supply Rejection Vg==x10V1io =18V [ ] - 15 57 - 15 57 — — - IV
Ratio Vg==10Vto +15V e| - - - - — - - 23 100 WV
AvoL Large Signal Voitage Gain | R| =2kQ | 35 120 - 30 1M - 25 100 — v/mv
Vo= =10V
Vo Output Voltage Swing R =10k o|+12 13 — |12 x13 - lx12 x13 - v
EI.GCTBICHI. CI'IHHHCTGHISTKS Vg= +15V, 0°C < T4 <70°C unless otherwise noted.
OP-15E OP-15F 0P-156
SYMBOL | PARAMETER CONDITIONS OP-16E OP-16F 0P-16G UNITS
MIN  TYP  MAX | MIN TYP  MAX | MIN TYP  MAX
Vos Input Offset Voltage Rg =500 o - 0.3 0.75 - 055 1.5 - 0.7 38 mv
Average Input
Offset Voltage
Drift
TCVos Without External o — P 5 - 3 10 - 4 15 w7 g
Trim
TCVosn With External Rp = 100k® o — 2 - - 3 - - 4 - wv/°C
Trim
los input Offset Tj="70°C {Note 1) o — 004 030 | — 006 045 [ — 008 065 nA
Current Tp=70°C, Warmed-Up OP-15 |@] — 006 055 | — 008 080 | - 0.0 1.2 nA
oP-16 | @) — 007 oy | - 010 1.1 - D15 1.7 nA
g Inpu Bias Tj="70°C {Nate 1) o] — 010 =040 | — £012 x060 | — +0.14 +0DB0 nA
Current Tp=70°C, Warmed-Up OP-15 |@]| —  +013 £075 | — £0.16 =11 - %019 %15 nA
oP-16 |e] —  +015 +090 | — +020 +14 —  £025 20 nA
Input Voliage Range e| 104 — —- +104 — - +10.25 -— - v
CMRR Common-Mode Rejection | Yoy = +10.4V e| 8 98 - 85 98 - - - - dB
Ratio Vo = +£10.25V | -— - - - - - 80 o4 — dB
PSRR Power Supply Rejection | Vg= =10V to 18V | — 13 57 — 13 57 - - - AV
Ratio Vg=+10Vio 15V o -— — - - - - — 20 100 W
Ayp Large Signal Voltage Gain | Ry =2k@ ®| 65 200 — 50 18 - 35 160 — v/mv
Vp= =10V
Vo Output Voltage Swing Rp =10kQ e +12 13 - +12 x13 - +12 13 - v
The @ denoles the specitications which apply over tull aperating Note 2: Settling time is defined here for a unity gain inverter connection
temperature range. using 2k{ resistors. It is the time required for the error voltage (the
For MIL-STD components, please refer to LTC 883C data sheet for test voltage at the inverting input pin on the amplifier) to settle to within a
listing and parameters. specified percentage of its final value from the time a 10V step input is
Note 1: Input bias current is specified for two ditferent conditions. The T, appiied to the inverter.
specification is with the junction at ambient temperature; the warmed-up Note 3: Sample tested.
specification is with the device operating in a warmed-up condition at the Note 4: Unless otherwise specified, the absolute maximum negative
ambient temperature specified. | and |gg are measured at Vey =0. input valtage is equal to the negative power supply voltage.
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OP-15/0P-16

#

APPLICATIONS

Voltage Follower with input Exceeding the Negative
Common-Mode Range

ouTPUT

UTHERS' LINEAR TEEH
INFUT 0P-15/16 aP-15716
10v/DIV LF155/56 107/ DIV
107DV
0.5ms/ DIV 0.5ms/DIV 0.5ms/ DIV
R — n—
H Package N8 Package
Metal Can 8 Lead Plastic
0.355—0.370
rcn 07— n 398) -_I
s B B oo
-M, T 1 i
0.040 (7,11707: i C 0.240-0.280
e e 3 _ .(ﬁms {5.086_7.112)
LI .2 0.165-0.185 [
} i u‘u( (4.1!:1;1.) T
i1 'Y
vy $ ——t ”HZU“—#%E 0.500-0.750 — L—mx Lo
A {12.70—19.05) {1.016) 524
0.010—0.045 DD I] ” I] ¥ sq
0.254—1.123) 6 0.3 - DAT0-0.400
. LR {0.200_10.16)
0,405 Pussa) 0.508) | 0005 - 7° £ 5°
I WN o.127) -~
MIN
r'd > ™ 0.155 ‘n 175 J
45°TYP 0.027 — 0.045 SRR
0.027-0.034 /\Q‘ (0686 —1.143) .89 ;"“5’ [L
{0,686 —0.854) PP S 0115 0105 i L
- 0.126-0.130 —_
N BLass 5.175-3.302) t ‘ i 3583) i M
L { u
0.030 - 0.060 e 0,008 —0.015
t 0100 ‘ T nTe2-1.524) s {0203 0.381)
= e TYP TYp
e | 00140023 0.260 _0.310
% TY® "~ i0.356-0.589) {7.966 - 7.674)
. P
0.120-0.160 BSC*
(3. 048 —4.064] ™ RAD TYP
";?k’n'-szw NOTE: DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED
*LEADS WITHIN 0.007 DF TRUE POSITION (TF) AT GAUGE PLANE
NOTE: DIMENSIONS (N INCHES
Tjmax B Bje Tymax Oa
150°C 150°C/W | 45°C/W : 100°C 130°C/W
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