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National

Semiconductor

LF398 - Monolithic Sample and Hold Circuit

Features

« Operates from +5V to +18V supplies

« Less than 10 ps acquisition time

« TTL, PMOS, CMOS compatible logic input

« 0.5 mV typical hold step at C, = 0.01 pF

« Low input offset

+ 0.002% gain accuracy

« Low output noise in hold mode

« Input characteristics do not change during hold mode
« High supply rejection ratio in sample or hold

« Wide bandwidth

« Space qualified, IM38510

Datasheet

Parametric Table

Temperature Min

Temperature Max

0degC

70 deg C

Offset Voltage max, 25C| 3, 10 mV|

RoHS Compliance Information

LF198/LF298/LF398, LF198A/LF398A Monolithic Sample-and-Hold Circuits

LF198/LF298/LF398, LF198A/LF398A Monolithic Sample-and-Hold Circuits (Japanese)

Package Availability, Models, Samples & Pricing

2

A &Yribbitor NA

Package Factory Lead Time Std Package
Part Number MSL | Peak | RoHS | CAD Models Pack Marking
Type Pins | Spec. Weeks Qt .
P P Rating |Reflow [Report | Symbols Y Size Format
STD b 235 Full production rail
NSUZXYTT
LF398M SOIC NARROW | 14 RoHS N/A N/A of
LF398M
NOPB 1 260 6 weeks | 1000 55
STD b 235 Full production reel
NSUZXYTT
LF398MX SOIC NARROW | 14 RoHS N/A N/A of
LF398M
NOPB 1 260 6 weeks | 3000 2500
STD 1 NA Full production rail NSUZXYTT
LF398AN MDIP 8 RoHS N/A N/A of LF
6 weeks 500 40 398AN
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STD 1 NA Full production rail NSUZXYTT
LF398N MDIP 8 RoHS N/A N/A of LF
NOPB 1 NA 8 weeks 1000 40 398N
Obsolete box
LF398AH TO-99 8 |NOPB 1 NA RoHS N/A N/A of NSZXYTTE# LF398AH
6 weeks 1000 500
STD 1 NA Full production box
LF398H TO-99 8 RoHS N/A N/A of NSZXYTTE# LF398H
NOPB 1 NA 6 weeks 1000 500
Custom tray
LF398 MDC Unpackaged Die N/A of -
N/A N/A N/A
Obsolete wafer jar
LF398 MWC Wafer N/A of -
N/A ’40000 N/A
Obsolete Versions
I Obsolete Part ’ Alternate Part or Supplier ’ Source ’ Last Time Buy Date

’ LF398AH

’LFlQSAH

’ NSC

’ 12/03/2008

General Description

The LF198/LF298/LF398 are monolithic sample-and-hold circuits which utilize BI-FET technology to obtain ultra-high dc accuracy with fast acquisition of signal and low droop rate.

Operating as a unity gain follower, dc gain accuracy is 0.002% typical and acquisition time is as low as 6 ps to 0.01%. A bipolar input stage is used to achieve low offset voltage and wide

bandwidth. Input offset adjust is accomplished with a single pin, and does not degrade input offset drift. The wide bandwidth allows the LF198 to be included inside the feedback loop of 1

MHz op amps without having stability problems. Input impedance of 10:00Ohm allows high source impedances to be used without degrading accuracy.

P-channel junction FET's are combined with bipolar devices in the output amplifier to give droop rates as low as 5 mV/min with a 1 pF hold capacitor. The JFET's have much lower noise

than MOS devices used in previous designs and do not exhibit high temperature instabilities. The overall design guarantees no feed-through from input to output in the hold mode, even for

input signals equal to the supply voltages.

Reliability Metrics

Part Number Process EFR Reject EFR Sample Size PPM * LTA Rejects LTA Device Hours FITS MTTF (Hours)
LF398 MDC BIFET 12335 0 0 975000 4 276658912
LF398 MWC BIFET 12335 0 0 975000 4 276658912
LF398AH BIFET 12335 0 0 975000 4 276658912
LF398AN BIFET 12335 0 0 975000 4 276658912
LF398H BIFET 12335 0 0 975000 4 276658912
LF398M BIFET 12335 0 0 975000 4 276658912
LF398MX BIFET 12335 0 0 975000 4 276658912
LF398N BIFET 12335 0 0 975000 4 276658912

Note: The Early Failure Rates were calculated as point estimates. The Long Term Failure Rates were calculated at 60% confidence using the Arrhenius equation at 0.7eV activation energy

and derating the assumed stress temperature of 150°C to an application temperature of 55°C.
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National Semiconductor

LF198/LF298/LF398, LF198A/LF398A
Monolithic Sample-and-Hold Circuits

General Description

The LF198/LF298/LF398 are monolithic sample-and-hold
circuits which utilize BI-FET technology to obtain ultra-high
dc accuracy with fast acquisition of signal and low droop
rate. Operating as a unity gain follower, dc gain accuracy is
0.002% typical and acquisition time is as low as 6 us to
0.01%. A bipolar input stage is used to achieve low offset
voltage and wide bandwidth. Input offset adjust is accom-
plished with a single pin, and does not degrade input offset
drift. The wide bandwidth allows the LF198 to be included in-
side the feedback loop of 1 MHz op amps without having sta-
bility problems. Input impedance of 10'°Q allows high
source impedances to be used without degrading accuracy.

P-channel junction FET’s are combined with bipolar devices
in the output amplifier to give droop rates as low as 5 mV/min
with a 1 pF hold capacitor. The JFET’s have much lower
noise than MOS devices used in previous designs and do
not exhibit high temperature instabilities. The overall design
guarantees no feed-through from input to output in the hold
mode, even for input signals equal to the supply voltages.

Features
m Operates from *5V to £18V supplies

B |ess than 10 ps acquisition time

m TTL, PMOS, CMOS compatible logic input

m 0.5 mV typical hold step at C,, = 0.01 pF

® Low input offset

m 0.002% gain accuracy

® L ow output noise in hold mode

® |nput characteristics do not change during hold mode

m High supply rejection ratio in sample or hold

® Wide bandwidth

B Space qualified, IM38510

Logic inputs on the LF198 are fully differential with low input
current, allowing direct connection to TTL, PMOS, and
CMOS. Differential threshold is 1.4V. The LF198 will operate
from =5V to £18V supplies.

An “A” version is available with tightened electrical
specifications.

Typical Connection and Performance Curve
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Absolute Maximum Ratings  (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Hold Capacitor Short
Circuit Duration
Lead Temperature (Note 4)
H package (Soldering, 10 sec.)

LF198/LF198A
LF298
LF398/LF398A
Storage Temperature Range
Input Voltage
Logic To Logic Reference
Differential Voltage (Note 3)
Output Short Circuit Duration

LF198/LF298/LF398, LF198A/LF398A

Operating Ambient Temperature Range

Supply Voltage +18V N package (Soldering, 10 sec.)
Power Dissipation (Package M package:
Limitation) (Note 2) 500 mW Vapor Phase (60 sec.)

Infrared (15 sec.)
Thermal Resistance (8;,) (typicals)
H package 215°C/W (Board mount in still air)
85°C/W (Board mount in
400LF/min air flow)

-55°C to +125°C
-25°C to +85°C
0°C to +70°C
-65°C to +150°C

Equal to Supply Voltage N package  115°C/W
M package  106°C/W
+7V, =30V 8,c (H package, typical) 20°C/W
Indefinite

Electrical Characteristics

The following specifcations apply for -V + 3.5V < V| < +Vg = 3.5V, +Vg = +15V, -Vg = -15V, T, = T; = 25°C, C;, = 0.01 yF,
R, = 10 kQ, LOGIC REFERENCE = 0V, LOGIC HIGH = 2.5V, LOGIC LOW = 0V unless otherwise specified.

10 sec

260°C
260°C

215°C
220°C

Parameter Conditions LF198/LF298 LF398 Units
Min | Typ Max [Min | Typ Max
Input Offset Voltage, (Note 5) T, =25°C 1 3 2 7 mvV
Full Temperature Range 5 10 mV
Input Bias Current, (Note 5) T,=25C 5 25 10 50 nA
Full Temperature Range 75 100 nA
Input Impedance T,=25°C 10%° 10%° Q
Gain Error T, = 25°C, R_ = 10k 0.002 | 0.005 0.004 | 0.01 %
Full Temperature Range 0.02 0.02 %
Feedthrough Attenuation Ratio T,=25°C, C,, = 0.01 uF 86 96 80 90 dB
at 1 kHz
Output Impedance T; = 25°C, “HOLD” mode 0.5 2 0.5 Q
Full Temperature Range 4 6 Q
“HOLD" Step, (Note 6) T, = 25°C, C,, = 0.01 uF, Vour = 0 0.5 2.0 1.0 25 mvV
Supply Current, (Note 5) T;225°C 45 5.5 45 6.5 mA
Logic and Logic Reference Input T,=25°C 2 10 2 10 MA
Current
Leakage Current into Hold T, = 25°C, (Note 7) 30 100 30 200 pA
Capacitor (Note 5) Hold Mode
Acquisition Time to 0.1% AVt = 10V, C;, = 1000 pF 4 4 ps
C, = 0.01 pF 20 20 us
Hold Capacitor Charging Current Vin—Vour = 2V 5 5 mA
Supply Voltage Rejection Ratio Vour =0 80 110 80 110 dB
Differential Logic Threshold T, = 25°C 0.8 1.4 2.4 0.8 1.4 2.4 \Y
Input Offset Voltage, (Note 5) T,=25°C 1 1 2 2 mv
Full Temperature Range mV
Input Bias Current, (Note 5) T,=25°C 5 25 10 25 nA
Full Temperature Range 75 50 nA
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Electrical Characteristics

The following specifcations apply for Vg + 3.5V <V, < +Vg — 3.5V, +Vg = +15V, -Vg = -15V, T, = T, = 25°C, C;, = 0.01 pF,
R, = 10 kQ, LOGIC REFERENCE = 0V, LOGIC HIGH = 2.5V, LOGIC LOW = 0V unless otherwise specified.

Vv86£41/v86Td1 ‘86€471/86¢471/86TdT

Parameter Conditions LF198A LF398A Units
Min | Typ Max [Min | Typ Max

Input Impedance T,=25°C 10%° 10%° Q

Gain Error T, = 25°C, R_ = 10k 0.002 | 0.005 0.004 | 0.005 %
Full Temperature Range 0.01 0.01 %

Feedthrough Attenuation Ratio T,=25°C, C,, = 0.01 uF 86 96 86 90 dB

at 1 kHz

Output Impedance T; = 25°C, “HOLD” mode 0.5 1 0.5 1 Q
Full Temperature Range 4 6 Q

“HOLD" Step, (Note 6) T, = 25°C, C,, = 0.01pF, Vo r = 0 0.5 1 1.0 1 mvV

Supply Current, (Note 5) T,225°C 45 55 4.5 6.5 mA

Logic and Logic Reference Input T,=25°C 2 10 2 10 HA

Current

Leakage Current into Hold T, = 25°C, (Note 7) 30 100 30 100 pA

Capacitor (Note 5) Hold Mode

Acquisition Time to 0.1% AVt = 10V, C,, = 1000 pF 4 6 4 6 us
C, = 0.01 pF 20 25 20 25 us

Hold Capacitor Charging Current Vin—Vour = 2V 5 5 mA

Supply Voltage Rejection Ratio Vour =0 920 110 90 110 dB

Differential Logic Threshold T,=25°C 0.8 1.4 2.4 0.8 1.4 2.4 \Y

Note 1: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.

Note 2: The maximum power dissipation must be derated at elevated temperatures and is dictated by Tjyax, 834, and the ambient temperature, Ta. The maximum
allowable power dissipation at any temperature is Pp = (Tjyax — Ta)/83a, Or the number given in the Absolute Maximum Ratings, whichever is lower. The maximum
junction temperature, T jyax, for the LF198/LF198A is 150°C; for the LF298, 115°C; and for the LF398/LF398A, 100°C.

Note 3: Although the differential voltage may not exceed the limits given, the common-mode voltage on the logic pins may be equal to the supply voltages without
causing damage to the circuit. For proper logic operation, however, one of the logic pins must always be at least 2V below the positive supply and 3V above the nega-
tive supply.

Note 4: See AN-450 “Surface Mounting Methods and their effects on Product Reliability” for other methods of soldering surface mount devices.

Note 5: These parameters guaranteed over a supply voltage range of £5 to £18V, and an input range of -Vg + 3.5V < V) < +Vg - 3.5V.

Note 6: Hold step is sensitive to stray capacitive coupling between input logic signals and the hold capacitor. 1 pF, for instance, will create an additional 0.5 mV step
with a 5V logic swing and a 0.01pF hold capacitor. Magnitude of the hold step is inversely proportional to hold capacitor value.

Note 7: Leakage current is measured at a junction temperature of 25°C. The effects of junction temperature rise due to power dissipation or elevated ambient can
be calculated by doubling the 25°C value for each 11°C increase in chip temperature. Leakage is guaranteed over full input signal range.

Note 8: A military RETS electrical test specification is available on request. The LF198 may also be procured to Standard Military Drawing #5962-8760801GA or to
MIL-STD-38510 part ID JM38510/12501SGA.

Typical Performance Characteristics
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DS005692-17 DS005692-18

Note 9: See Definition of Terms

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

LF198/LF298/LF398, LF198A/LF398A

Physical Dimensions inches (millimeters) unless otherwise noted

0.350—0.370
(8.890—9.398)
DIA B
0315-0.3%
‘ > (8.001—8.509)
025 MAX
0.165-0.185 | ] Eg:[?r;mousn
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Y — Y
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_0.500  ~(0.889) ~0.015-0.040

(0.381-1.016)

kN

_»l L‘_ 0.016-0.019 DIA TYP

(0.406 —0.483)
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(4.953 —5.207) P.C.

0.029-0.045 A
(0.737-1.143)

0.028 —0.034

IET AN
A

45° EQUALLY
SPACED —»|

Metal Can Package (H)
Order Number LF198H, LF298H, LF398H, LF198AH or LF398AH
NS Package Number HO8C

0.115-0.145

(2.921—3.683)
DIA

HO8C (REV E)

0.335-0.344
' (8.509-8.738)

14 13 12 11 10

F A4

0.228—0.244 o
(5.791‘-5‘193) Q o
| u o
LEAD NO. 1 /i s
met ¥ 0 U Q00 § g Y
1 2 3 84 5 § 71
0.010
0.259)
0.150—0.157
3810—3.88) | ¥
0.053 - 0.069
0.010-0.020 .
[0.250—0.508 <4 > (1.346—1.753)
8° MAX TYP 0.004—0.010
ALL LEADS . )
v ! v 4
I SEATING N (i s s e

T PLANE ? & ?

{0.203-0.254) < 0160050 0358) o L— - ’*—(u.ssao.sua)

0.008—0.010 - 0.050 0.014-0.020 yp
TYP ALL LEADS 0.004 (0.406 —1.270) TYP _» 0.008 _—-
(0.102) TYP ALL LEADS —(0.203)
ALL LEAD TIPS M14A (REV H)

Molded Small-Outline Package (M)
Order Number LF298M or LF398M
NS Package Number M14A

12
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Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.373-0.400
(9.474—10.16)
0.090
’ (2.286)
0.002 [8] [7] [6] [5] 0.032 +0.005
(2.337) N L. (0.813%0.127)
PIN NO. 1 IDENT @ ) 0.23040.005 RAD
‘ S (6.35£0.127) PIN NO. 1 IDENT
oPTION 1 |®
bl [2] [3] [4
ey D280 < 0.040
(7.112) MIN MMAX (1.016) WP— | ’ < OPTION 2
_ {0.762) — 0.039 0.145—0.200
0.300—0.320 0997 0.145-0.200
| Tee-ses [ ‘ 20° £ 1°—] /<_ (0.991) (3.683—5.080)
e I ¢ A A 0130+0.005 1
vV (3.302£0.127) Y
95° +5° » A 0425-0.140 ?
- 0.065 Y (3.175-3.556)
0125 q651) LS 0.020
0.009—0.015 | G 90° +4 {0.508)
(0.229-0381) | DIA TYP MIN
+0.040 NOM L 0.018 £0.003
0.325 _'015 (0457 £0.076)
(s 255 +1.u1s) . 0.100:0.010
€90 _p,381 (2.540+0.254)
0.0450.015
1.143%0.381 ‘
( ) 0.060
0.050 ’ (1.524)
—_—
(1.270) ~— NOBE (REV F)

LIFE SUPPORT POLICY

Molded Dual-In-Line Package (N)
Order Number LF398N or LF398AN
NS Package Number NOSE

SUN2UID ploH-pue-ajdwes JIyNjoUuoN V86€471/V86TdT ‘86€471/86241/86T41

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL

COUNSEL OF NATIONAL SEM

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in

accordance with instructions
labeling, can be reasonably
significant injury to the user.

ICONDUCTOR CORPORATION. As used herein:

for use provided in the
expected to result in a

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.
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