LT1028, LT1028A
ULTRALOW-NOISE, HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

D3239, MAY 1988 - REVISED MARCH 1888

e Very Low Input Noise Voltage:
1.1 nV/NHz Max , 0.85 nV/vHz Typ at 1 kHz
for LT1028AM, LT1028AC

Low Peak-To-Peak Input Noise Voltage . . .
35nV Typatf = 0.1 Hzto 10 Hz

Noise Voltage and Current 100% Tested
Gain-Bandwidth Product . . . 50 MHz Min
Slew Rate ... 11 V/us Min

Input Offset Voltage . . . 40 uV Max at 25°C
for LT1028AM, LT1028AC

Offset Voltage Temperature Coefficient . ..
0.8 puv/°C Max for LT1028AM, LT1028AC

@ Applications:
Low-Noise Frequency Synthesizers
High-Quality Audio
Infrared Detectors
Accelerometer and Gyro Amplifiers
350-Q Bridge Signal Conditioning
Magnetic Search Coll Amplifiers
Hydrophone Amplifiers

description

The LT1028 features excellent noise
performance combined with high-speed
specifications, distortion-free output, and true
precision parameters. Although the LT1028 input
stage operates at collector currents of nearly
1 mA 1o achieve low voltage noise, the input bias
current is only 25 or 30 nA at 25°C. The noise
voitage of the LT1028 is less than the noise of a
50-Q resistor. Therefore, even in very-low-
source-impedance transducer or audio amplifier
applications, the device's contribution to total
system noise will be negligible.

The LT1028AM and LT1028M are characterized
for operation over the full military temperature
range of —55°C to 125°C. The LT1028AC and
LT1028C are characterized for operation from
0°C to 70°C.
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Pin 4 (L. package) is in elactrical
contact with the case.
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AVAILABLE OPTIONS

Vies max PACKAGE
Ta A!:?25° c SMALL OUTLINE | CERAMIC DIP | METAL CAN | PLASTIC DIP
(DW) W6) L) P
01‘;0 40 pv —_ LT1028ACJG | LT1028ACL | LT1028ACP
70°C 80 uv LT1028ACDW | LT1028CJG LT1028CL LT1028CP
- stg°c 40 pv —_ LT1028AMJG | LT1028AML —_
1250C | 80 pV — LT1028MJG | LT1026ML —
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LT1028, LT1028A
ULTRALOW-NOISE, HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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All component and current values shown are nominal.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo 4 (see Note 1): LT1028AM, LT1028M ...... ...t 22V

LT1028AC, LT1028C ... ..t iaae e 16 V
Supply voltage, Vo (see Note 1) LT1028AM, LT1028M ...t -22V

LT1028AC, LT1028C ... .....ciiiii e -16V
Differential input current (see Note 2) ... ... . oo + 25 mA
Input voltage range, V| (any input,seeNote 1) ........ ... ..o Voo +
Duration of output short-circuit at (or below) 25°C (see Note 2)............ e unlimited
Operating free-air temperature, Ta: LT1028AM, LT1028M ......................... ~55°C to 125°C

LT1028AC, LT1028C ........ ..ot 0°C to 70°C
Storage temperature range . . . ... ...ttt ie e i e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package .. ............. 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG orL package .............. 260°C

NOTES: 1. All voltage values, except differential voltages, are with respect to the midpoint between Vgc, and Voo— -

2. The specified values for this parameter takes into account junction temperature increase due to supply and output currents.

2-128

xas W

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

il



LT1028M, LT1028AM
ULTRALOW-NOISE, HIGH SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Voe + = £15 V (unless otherwise noted)

LT1026M LT1028AM
PA TEST CONDITIONS T,
RAMETER A MIN_ TYP MAX | MN _TYP MAX | DT
25°C 20 80 10 40
See Note 3
Vio input offset voltage ~55°C 1o 125°C 180 120 nv
Temperature coefficient
_ 5o o ! 2 ! o
IO ot input offset voltage 56°C to 125°C 0.25 1 i} 0.8 |pvrC
ff
Input offset ‘.'Dnage See Note 4 25°C 0.3 0.3 uv/mo
long-term drift
25°C 18 100 12 50
| Input offset current Vic =0
o nedto 1c —55°C 10 125°C 180 0] "™ 2
25°C 30 180 25 90
| input bias current Vic=0 A
1B nput bias ou IC _55°C to 125°C 300 150 | "
v Common-mode input 25°C +11 +122 11 +12.2 v Q
ICR  yoltage range —55°C to 125°C| £ 10.3 1103 o
25°C +12  £13 +123 113
Maximi k output |RL 2 2kQ =
VoM g e SR L Z55°C 1o 125°C £ 103 £103 v ot
98 swing AL = 6000 25°C $105 122 11 ti22 E
Vo = t12V,R_ = 2kQ 25°C 5 30 7 30 g
Large-signal Vo = 10V, R 2 2kQ |-55°C to 125°C 2 3 ——
Ayp dlffer'entta.l voltage Vo = +10V, R 2 1k 25°C 3.5 20 5 20 Viuv g
amplification —56°C to 125°C 1.5 Zay )
Vo = 10V, R 2 600 2 25°C 2/ 15 (3] 15 =
Common-mode 1]
Tic ) ) 25°C 300 300 MQ e
input resistance )
Differential-mode o
y "
id input resistance % 2 20 ke o
Cj {input capacitance 25°C 5 5 pF
Zo Output impedance Vo =0, ip =0, Open loop 25°C 80 80 Q
- Vig = 11V o
CMRAR C:l>mr'non mf)de ] 25°C 110 126 114 126 B
rejection ratio Vic = 103V ~55°C to 125°C| 100 106
Supply-voltage Voo = t4Vio£18V 25°C 110 132 117 133
kgyR  rejection ratio dB
(AVoe +/ AViQ) Voot = t45VHio£ 16V |- 55°C 10 125°C| 104 110
| Supoly current 25°C 76 105 74 951
cc PRl _55°C 10 125°C 13 15

NOTES: 3. Input offset voltage measurements are performed by automatic test equipment approximately 0.5 seconds after applying power.

4,

30 days of operation. Excluding the initial hour of operation, changes in Vo during the first 30 days are typically 2.5 uV.

Input offset voltage long-term drift refers to the average trend line of offset voitage versus time over extended periods after the first
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LT1028C, LT1028AC
ULTRALOW-NOISE, HIGH SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vo + = £15 V (unless otherwise noted)

s1oidwy jeuonesad NI

LT1028C LT1028AC
PARAMETER TEST CONDITIONS
ARAMET! Ta WN TP MAX | MIN_TYP WAX |
25°C 20 B0 10 40
V| Input offset voltage See Note 3 \J
lo Input ofiset vollag 0°C to 70°C 125 go | M
Temperature coefficient " " o
WO of input offset voltage 0°C to 70°C 0.2 1 0.1 0.8 |uv/°C
Input offset voltage
Note 4 ° R
long-term drift See Note 25°C 0.3 03 uvimo
25°C 18 100 12 50
| Input offset current Vic=20 A
10 Py e ic 0°G 10 70°C 130 65| "
25°C 30 180 25 90
i Input bias ent Vic=0 A
18 pult Blas curr 1 0°C 10 70°C 240 120 "
v Common-made input 25°C +11 $£12.2 +11 £12.2 v
ICR voltage range Q°Cto70°C | 1105 +10.5
. RL 2 2ka 25°C +12 13 +123 £13
v Maximum peak output 0°Cto70°C | +11.5 +11.5 v
OM  yoitage swing AL = 600 02 25°C +105 t122 +11 122
RL 2600 Q, See Note 2 70°C +9 +105 +95  +11
Vo = £12V, R 2 2kQ 25°C 5 30 7 30
Large-signal Vo = +10V,R_ 2 2kQ | 0°C to 70°C 3 5
Avp dmer.e.rma'l voltage Vo = +10V,R 2 1kQ 25°C 3.5 20 5 20 ViV
amplification 0°C to 70°C 2.5 4
Vo - £10V, R 2 6000 25°C 2) 15 /&y 15
Common-mode N
Tic . . 25°C 300 300 MQ
input resistance
Differential-mode
Tid ) ) 25°C 20 20 kQ
input resistance
Cj Input capacitance 25°C 5 5 pF
E2Y Output impadance Vo =0, Ip = 0, Open loop 25°C 80 80 Q
- Vie =11V !
CMRR Cgmnfon mf)de Ic 25°C 110 126 114 126 B
rejaction ratio Vig = £103V 0°G to 70°C 106 110
Supply-vohage Voot = t4Vio 18V 25°C 110 132 117 133
kgvr  rejection ratio dB
{aVee +/ AVIO) Voot = t45Viot 16V 0°C to 70°C 107 114
25°C 76 105 74 95
! Suy| current
cc aid 0°C 10 70°C 15 05 ™

NOTES: 2. The specified values for this parameter takes into account junction temperature increase due to supply and output currents.
3. Input offset voitage measurements are performed by automatic test equipment approximately 0.5 seconds after applying power.
4. Input offset voltage long-term drift refers to the average trend line of offset voltage versus time over extended pericds after the first
30 days of operation. Excluding the initial hour of operation, changes in Vg during the first 30 days are typically 2.5 pV.
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LT1028, LT1028A
ULTRALOW-NOISE, HIGH SPEED
PREC{SION OPERATIONAL AMPLIFIERS

operating characteristics, Voc + = £15V,V|g = 0, Tp = 25°C

N

LT1028M, LT1028AM,
PARAMETER TEST CONDITIONS LT1028C LT1028AC UNIT
MIN  TYP MAX MIN TYP MAX
SR Slew rate Ay = -1 11 15 11 15 Vius
VPP 'Peak-to-.peak equivalent f = 0.4 Hzto 10 Hz 35 50 35 75 v
input noise viotage
Equivalent input noise f = 10 Hz, See Note 5 1 1.9 1 1.7
Vn voltage f= 1kHz 09 12 IR G
Equivalent input noise f = 10 Hz, See Note 6 4.7 12 4.7 10
n current 7= 1kHz, See Note 6 1 18 T 7e | PAVHE
GBW Gain bandwidth product f = 20 kHz 50 75 50 75 MHz

NOTES: 6. 10-Hz equivalent input noise voltage is tested on a sample basis. For other test requirements, piease contact the factory. This
statement has no bearing on testing or nontesting of other parameters.
6. Noise current is defined and measured with balanced source resistors. The resulting voltage (after subtracting the resistor noise
on an RMS basis) is divided by the sum of the two source resistors to obtain noise current. Maximum 10-Hz noise current can be
inferred from testing at 1 kHz.
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