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Apn. A
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LEFT HAND PAGE
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“IBLINN g
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1empgrature drlt
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prnduct

ly = nput hias current

by = mput buas oMfset
cJreent
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CJrrent

MFR = manutacrer
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Appendix A

The general layout plan of the information in the tables
of this compendium should be immediately evident from
the data tabulation explanatory chart set out overleaf,

Supporting Appendices with additional information
are:

App. B Glossary of Opamp Terms

App.C  Tabulation Codes for Manufacturers
App. D tCManufacturers’ House Numbers
App. E Tabulation Codes far Applications
App.F  Case Qutline and Leadout Diagrams
App. G Codesfor{eadout Connections

Unit symbols used in the tables are:

A = amperes

C = ?centigrade

dB = decibels

G = gigachms [megohms x 10%)
GHZ = gigahertz{megahertz x 10}
K = kilohms

KHZ = kilohertz

M = megohms

MA = milliamperes, mA

MAX = maximum

MHZ — megahertz

MIN = minimum

MY = millivelts

MWVWWC = millivwatts, case at 25C

WiYWF = milliwatts, free air at 25C
MVWH = millivwatts, heat sink, 25C

R = nanoamps {microamps x 10~
NV = nanovolts {microvolts x 1079
PA = picoamps {microamps x 107'%)
R = oghms

T = terachms [megohms x 10%)
v = volts

WC = walts, case at 25

WWF  — watts, free airat 26C

WH  — watts, heatsink, 2bC

pA = microamps

us = migroseconds

wy = microvolts

W = microwatts

WWWF = microwatts, free airat 25C

VWhere a unit symbol appears in the middle of a value,
it indicates the position of the decimal point. e.g. 3K3
=3.3K.

Explanatory notes
to tabulations
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M| 8 |C SLEW i r cwm | Ps
TYPE F | P | M| GBP | RATE | Vs~ Vi | Ton | Aval | Vig le ho | Prov | lour [ Vour| Vicw| Vipr | dvigd? | By In | RR | RR 1R,
NUMHER Al Pl P win | oo o | maas [ MAX | sn [ max IMAX MAX [ RAEX | RIN | MIN AKX AT MAR | A [MAX] MIN [ MIN [MIN
IEXAMPLE! X .
LHOG22CH NoJ FET|INT. 3WHZ | 1y/uS|+22V -22¥| 85C| 978 | 6MV| 25p4 | 5Spa|SOOMWF! 10Ma| 10| 15 30| LSuv/C| 854M| 3M&| 70dB| 70dB(0.1T
TYPE No. / .
NUMERO- Ry, MIN
ALPHARETIC . — BN M-
LISTING i FUT
[N — | RESISTANCE
MFR = i .
WMANUFACTUARER , PSAR MIN—
CODED AS aPP. ! : MIN POWER
) | SUPPLY REJECTION
APP APPLICATION RATIO NN DB
CODED A% aPF. E
. ; CMRR MIN — MIN.
CMP = FREQUENCY i COMMON MODE RE-
COMPEMNSATION WITH : JECTION RATIC (N DB
INT = INTERMAL | —
EXT - EXTERMNAL | ; Iy MAX = MAX. AUIESCENT
_ ! INO SIGNAL NO LOAD)
GBP MIN- UNITY GAIN \ \ CURAENT CONSUMPTION N Ma
BANDWIDTH PRODUCT, MIN:
IN KH7. MHZ, or GHZ ! Py MAX = MAX. OUMESCENT
(MO SIGNAL NO LOAD)
SLEW AATE, MIM. IN WOLTS POMWER CONSUMPTION IN M
PEA MICROSECOND, VS
dV,/dT MAX  MAX. INPUT

W MAK - MAX. PERMISSIELE

+ WE DC SUPPLY WOLTAGE N VOLTS. W

W MaxX—mAaxX PERMISSIBLE
WVE OC SUPPLY YOLTAGE IN VOLTS, v

Ter MAX — MAX. FERMISSIBLE OPERATIONAL
AMBIENT TEMPERATLIRE IN “C.

Aoy MIN = MIN. OPEN-LOOP
VOLTAGE GAIN IN DB

Wi MAX — MAX INPUT GFFSET VOLTAGE
AT 257 IN MW or py.

lyMAK = MAX INFUT BIAS CLUURRENT AT 25°C
Ib WA pa naor pd,

|NOITE: FOR FURTHER EXFLAMATION
QF SPECIAL TERMS SEE AFPF. B]

OFFSET VOLTAGE TEMPERATURE
DRIFT IN pv'C OB Mw'C

; VipeMAX — MAX. PERMISSIBLE
\ DIFFERENTIAL INPUT YOLTAGE IN ¥,

Vi MAX =MAX. PERMISSIRLE
COMMON MODE INPUT VOLTAGE
IN VOLTS, v

Yo,r MIN = GUARANTEED MIN, OUTPUT
I vOLUTAGE, PEAK YALUE, IN VOLTS, v

leor MIN=GUARANTEED MINIMUM QUTPLT
CURRENT. PEAK WALUE. IN MA OR pA.

Pugr MAX- MAX PERMISSIBELE POWER DISSIPATION
1MW, VW, pW OWHTH F = FREE AIR 25°C
C—CASBE 25°C. H— HEATSINK 25"C.

lo MAX = MAX. INPUT OFFSET CURRENT AT 25%C
IN MA. ud, nA OR pa

* R EXFRESSED 45 OHMS {R), KILOHMS (K|,
MEGOHMS iM! GIGAQHMS (G OR TERAOHMS {T}




LEFT HAND PAGE
For detgiled explanations of
column heeding natatans, see
Aop. A
Also for ready references the
more imporant abbreviations
used i the coiumn headings are
Irsted below:
APP = application
|codes at AFFLE )
ChAR = common mode
TE[ECTION FAD
CMP = compensation
[frequency)
d¥gidT= input offset voltage
temperature orift
GBP = gain bandwidth

produs

lg = input bias curren

. = input has offset
currgnt

I = quisscent supply
current

MFR = manufacturer
{codes a1 App.C.|

Py = quiestem power
congumer

PSRR = power supply rejection
ratin

Vi = commaon made input
volfaga rating

Ve = diffarential input
vollage rating

Yi; = input offset voltage

¥

dc supply voltage

RIGHT HAND PAGE

Lead out coding summary
{derails a1 APP.G.} for different
cases |APP.F)

a = gain adjust

il = hias adjust

L = rase

E— = inverting input
E+ = non-inverting input

FF* = input frequency

compensation

ground

= high level input

output, open collector

oulput, ppen Emitter

metal case

= nat connected

special 1erminal

R* = putputs

= slirnbe

= offsat balance

= +ve de supply

= —ve dc supply

= guard nAg

= bilank position, no laad

= +ve supplementary dc
supply

= —v¢ supplemenrary dc
supply

== quiput Irequency
rompensation

o H

"
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Appendix A

CASE w{w|olo| o] o] o] in| Lo | D
app B (1|23 al sta| ?| 8|30

TOS-8/1M T [E- B+ (V- |T® (R [¥+ |N

CASE=PACKAGE OF
DIFFERENT TYPES

CODED ACCORDING TO APP.F
— FIRST NUMBER INDICATES
NUMBER OF LEAD POSITIONS
EG DIL-14—14-LEAD
DUAL-IN-LINE PACKAGE

LD1. LD2 ETC—LEAD NUMBERS WITH CONNECTIONS
ACCORDING TO PAGE FOOTNOTE OR AFP. G.

EUROPE usSa 1
\D| LB |Lb|Ll|Lo|LD| SUBSTI | SUBSTI (S| TYPE
1|1z 1314(15] 18 TutTe TUTE SIMUMBER
LHOO22H [0 LHOO22CH

TYPE No.
REPEATED ON
A.H. MARGIN

155 =I55UE NUMBER
OF DATA ENTRY

USA SUBSTITUTE = SUGGESTED
ALTERNATIVE AVAILABLE IN USA.

EURO SUBSTITUTE = PROELECTRON STANDARD
OR OTHEA TYPE &4VAILABLE IN EUROPE




ADU
ANG

ANU
BLG
BLU

BUG

BUU
CMG

DAG

DAU
FAG
FAU
FEG

FUJ
HAG

HAU

HIJ

ING

INU

ITG

Advanced Micro Bevices Inc.,
901 Thompson Pl., Sunnyvale, CA 94088, USA
Analog Devices Ltd,

Cemtral Ave., Fast Molesey, KT8 9BR, Surrey,

UK

Analog Devices Inc.,

P.C. Box 280, Norwood, Mass., 02062
Bell & Howell Ltd,

Lennox Road, Basingstoke, Hants, UK
Ball & Howell (Control Products Divison},

706 Bostwick Ave, Bridgeport, Conn. 06605,

USsh
Burr-Brown International Ltd,

17 Exchange Rd, Watford, WQD1 7EB, Herts.,

UK

Burt-Brown Rasearch Corp.,

P.0.Box 11400, Tucson, AZ. 85734, USA
Computing Techniques Ltd,

Brookers Rd, Billingshurst, Sussex, RH14 9RZ,

UK

Datel UK Ltd,
Stephenson  Close,
Andover, Hants, UK
Datal Systems Inc.,
1020 Turnpike 5t., Canton, MA 02021, USA
Fairchild Camera & Instrument (UK} Ltd,
230 High St., Potters Bar, Herts., UK
Fairchild Semiconductor

464 Ellis 8t., Mountain View, CA 94042, USA
Farranti Ltd. (Electronic Department}.
Gem Mill, Chadderton, Oldham,
L9 8NP, UK

Fujitsu Ltd,

1015 Kamikodanaka, Kawasaki, Japan
Harris Samiconductor {Memaec) Ltd,

Partway Ind.

The Firs, Whitchurch, Nr. Aylesbury, Bucks.

HP22 4JU, UK

Harris Samiconductor

P.Q.Box 883 Melbourne, FL, 32201, USA
Hitachi Ltd {Semicenductorand [C Div.},
1450 Josuihonimachi,
Japan

Intersil Inc.,

8 Tessa Rd, Richfield Trading Estate, Reading.

Berks,, UK
Intersil Inc.,

10900 N. Tantau Ave, Cupertino, CA, 95014,

USA
ITT Semiconductors

Maidstone Rd. Foots Cray, Sidcup,

Estate,

Lancs.,

Kodaira City, Tokyo,

Kent,

Appendix C
Tabulation Codes for
Manufacturers

ITU

MNG
MNJ
MTG

MTU

MUG

NAG

NAU

NIJ

QAU

OBS

OTU

PLG

PRG
PRU

RAG
RAU

RCG

RCU
SAJ

DAT4 BHT, UK

ITT Semiconductors

74 Commerce YWay, Woburn, MA, 01801, USA
Mitsubishi Shoji Kaisha Ltd,

Bow Bells House, Bread St., London, EC4, UK
Mitsubishi Electric Corp.,

2-12 Marunouchi, Chiyoda-ku, Tokyo, Japan
Motorola Ltd {Semiconductor Products Div.),
York House, Empire Way, Wembley, Middlesex,
HA9 OPR, UK

Motorola Semiconductor Products Inc.,

5005 E. McDowell Road. Phoenix, AZ, 85008,
usa

Mullard Ltd,
Mullard House,
WCTE7HD, UK
National Semiconductor (UK) Ltd,

Harpur Centre, Bedford, MK40 3LF, UK
National Semiconductor Corp.,

2800 Semiconductor Drive, Santa Clara, CA,
95051, USA

Nippon Electric Co. Ltd,

1753 Shimonumabe, Nakahara-ku, Kawasaki,
Japan

QOpamp Labs Inc.,

1033 N. Sycamore Ave., Los Angeles, CA
90038, USA

Obsolete — no longer commercially available.
Qptical Electronics Inc.,

P.0.Box 11140, Tucson, AZ, §5734, USA
Plassay Semiconductors,

Cheney Manor, Swindon, Wilts,, SN2 20W, UK
Precision Monaolithics {Bourns Trimpot Lid)
17/27 High St., Hounslow, Middlesex, UK
Precision Monelithics (Bourns) Inc.,

1600 Space Park Drive, Santa Clara. CA,
95050, USA

Raytheon Semiconductor

The Pinnacles, Harlow, Essex, CM19 5BB, UK
Raytheon Semiconductor,

350 Ellis Street, Mountain View, CA, 94042,
USA

RCA {Great Britain) Ltd,
Lincoln Way, Windmill
Thames, Middlesex, UK
RCA Solid State Division
Route 202, Somerville, NJ, 088786, USA
Sanken Electric Co. Ltd,

1-22_8 Nishi-lkebukuro, Toshima-Ku, Tokyo.
Japan

Torrington  Place, London,

Road., Sunbury-on-



SGG

SaGi

SHG

SHJ

s1G

Siw

5JG

SJuU

SKU

SLG

SLU

50J

SPG

Appendix C

SGS-ATES (UK Ltd,

Planar House, Walton Street, Aylesbury, Bucks.,
UK

SGS5-ATES Componenti Spa,

Via Qlivetti. 2 Agrate Brianza, 20041, Mifan,
Haly

Shindengan Hyokuto Boeki Haisha Ltd.

51, Alphage House, Fore St., London, EC2Y BDA,
UK

Shindengen Electric Mfg Co., Ltd,
Mew Ohtemachi Bldng, 2--1,
Ohtemachi, Chiyoda-ku, Tokyo, Japan
Siemens Ltd,
Great West
TWB9DG, UK
Siamens Aktiengesallschaft,
Richard-Strauss-Strasse 76, D-8000 Munchen
2. Postfach 202 109, W. Germany

Signetics International Corporation

Yeoman House, 63 Croydon Rd, London, SEZ20,
UK

Signaetics Corp..

811 East Arques Ave, Sunnydale, CA, 94086,
UusA

Silicon Generai Inc.,

7382 Bolsa Avenue, Westminster, CA, 92883,
USsSA

Siliconix Ltd,

30A High St, Thatcham, Newbury, Berks,
RG134JG, UK

Siliconix Incorporatad,

2201 Laurelwood Road, Santa
85054, USA

Sony Semiconductor Corp..

14 -1, Asa hi-sho 4, Atsuigi-shi. Kanagawa-ken,
243, lapan

Sprague Electric (UK} Ltd,

159 High St., Yiewsley, W. Drayton, Middlesex,
JB7 7RY, UK

2-chome,

Road, Brentford, Middlesex,

Clara, CA,

SPU

TDG

TDU

TEB

TEU

TGG
TGU
THF

THG

TKJ

TOG

TOJ
TRU
ZEU

Spr?gue Ejectric Company [(Semiconductor
Div.1,

115 Northeast Cutoff, Waorcester, MA, 016086,
UsaA

Teledyne Semiconductor,

Heathrow House, Bath Road, Cranford, Houns-
low, Middlesex, TVW5 9QP, UK

Teledyne {Amelco) Samiconductor,

1300 Terra Bella Ave, Mountain View. CA,
94032 . USA

Teladyne-Philbrick,

Heathrow House, Bath Road, Cranford, Houns-
low, Middlesex, TWS 90P, UK
Taladyne-Philbrick,

Allied Drive at Route 128, Dedham, MA, 02026,
USA

Texas Instruments Ltd,

Manton Lang, Bedford, UK

Texas Instruments Ing, {Components Group).
P.0.Box 5012, Dallas, Texas, 75222, USA
Thomson-CSF {Sescosem).

50 Rue Jean Pierre Timbaud, BP 120, 82403,
Courbevoie, France

Thoemson-CSF (UK} Ltd,

Ringway House, Beil Rd, Daneshill. Basing-
stoke, Hants., RG24 0QG, UK.

Tokyo Sanyo Electric Co. Ltd {(Semiconductor
Div.).

Qizumachi, Gragun, Gumma, Japan

Toshiba (UK) Ltd,

Toshiba House, Great South West Rd, Feitham,
Middlesex, UK

Toshiba [Tokyo Shibaura} Electric Co.,

2—1, 5-chome, Ginza Chuo-ku, Tokyo, Japan
Transitron Electronic Corp.,

168 Albion St., Wakefield, MA, 01881, USA
Zeltex Inc.,

940 Detroit Ave, Concord, CA, 84518, USA



{General Note: Manufacturers often adopt their own
‘in-house’ serial numbering for their 1Cs. Listed below are
the initial letters of nurnerical series used by different
manufacturers.)

AD
ADO
AM
AMD
AMLM
AMSSS
AMU
c

CA
ClA
CMP
CN

DA

EP
ESL
FSL
FS8S
HA
HEPC
ICH
iCL
JM
JSF

L

LA

LF

LH

LM

M

mMC
MCC
MCCF
MCE
MCH
MIC
MLF
MLM
MLMC
MONO-QP

NC
NE
NH

Analog Devices

Analog Devices
Advanced Micro Devices; Datel
Advanced Micro Devices
Advanced Micro Devices
Advanced Micro Devices
Advanced Micro Devices
Bell & Howell

RCA

Teledyne-FPhilbrick
Precision Monalithics
Ferranti
Teledyne-Philbrick
Teledyne-Philbrick
Teledyne-Philbrick
Teledyne-Philbrick
Ferranti

Harris

Motorota

Intersil

Intersil

Fairchild

Thomson-CSF

Analog Devices; SGS-ATES
Teledyne-Philbrick
National Semiconductor
National Semiconductor
National Semiconductor
Mitsubishi

Motorola Semiconductors
Motorola Semiconductors
Motarola Semiconductors
Motorola Semiconductors
Motorola Semiconductors
ITT Semiconductors
Motorola; Teledyne-Philbrick
Motorola Semiconductors
Motorola Semiconductors
Precision Monolithics
Signetics; Mullard
General Instruments {obs.)
Signetics; Mullard
MNational Semiconductor

Appendix D
IC Manufacturers’
House Numbers

TBA
TEB
TBC
TBE
TCA
TDA
TDB
TOC
TDE
TL

TOA
TSC

ULN
ULs
usL
ZA
ZEL
ZLD
ZN
A

Precision Monolithics
Teledyne-Philbrick
Teledyne-Philbrick
General Instruments {obs.}
Teledyne-Philbrick
Radiation (now Harris}
Raytheon

Raytheon

Raytheon

Raytheon

Raytheon

Signetics
Tefedyne-Philbrick
Signetics; Mullard
Thomson-CSF
Silicon General
Fairchild

RCA

Plessey: Teledyne-Philbrick
Texas Instruments
Telaedynea-Phitbrick
Teledyne-Philbrick
Precision Monolithics
Signetics; Mullard
Teledyne-Philbrick Transitron
AEG-Telefunken
Proelectron Standard
Proelectron Standard
Proelectron Standard
Proeiectron Standard
Proelectron Standard
Proelectron Standard
Proelectron Standard
Proelectron Standard
Proelectron Standard
Proelectron Standard
AEG-Telefunken
Transitron

Transitron

Fairchild

Sprague

Sprague
Teiedyne-Philbrick
Zeltex

Zeltex

Ferranti

Ferranti

Fairchild



BDO
CDA
CHP
CPR
CBD
oce
DFE
DGK
DGy
DHS
DLN
DPI
DPR
bS8
FET
GPK

GPU
HCO
HIR
HPO
HSR
HVQ
LBC
LCC
LNA
LOC
LOV
Lap
LvD
MWB
oTA

Balanced differential-output amplifier
Current-difference amplifier
Chopper-stabilized amplifier

DC comparator

Dual balanced differential-output amplifier
Dual Comparator

Cual fet-input opamp

Dual general purpose opamp

Dual general-purpose uncompensated opamp
Dual high-slew-rate cpamp

Dual low-noise opamp

Dua! precision instrumentation amplifier
Dual programmable opamp

Dual super-beta gpamp

Fet-input opamp

General-purpose, internally-compensated,
opamp

General-purpose, uncompensated, opamp
High current output opamp

High input resistance opamp

High power output apamp

High slew rate opamp

High voltage output opamp

Low input bias current opamp

Low input offset current drift opamp

Low noise opamp

Low input offset current ocpamp

Low input offset voltage opamp

Low guiescent power cpamp

Low input offset voltage drift opamp
Medium-wideband opamp

Operational transconductance amplifier

Appendix E
Tabulation Codes for
Applications

PAA
PIA
PRA
acp
QcCpP
QFE
QGK

acu
aLa
QPI
QPR
QSsB
SBA
TCP
TFE
TGK

TGU
TLN
TLP
TOT
TPl
TPR
T5B
VFA
WBA
XHG
XLP
XSR
XwB

Parametric amplifier

Pracision instrumentation amplifier
Prograrmmable opamp

Quad current-difference amplifier

Quad comparator

Quad fet-input opamp

Cuadgeneral-purpose, internally-compensated,
apamp

Quad general-purpose, uncompensated, opamp
Quad low-quiescent-power opamp

Quad precision instrumentation amplifier

Quad programmable opamp

Quad super-beta opamp

Super-beta opamp

Triple comparator

Triple fet-input opamp

Triple general-purpose, internally compensated,
opamp

Triple general-purpose, uncompensated, opamp
Triple low-noise opamp

Triple low-guiescent-power opamp

Triple operational transconductance amplifier
Triple precision instrumentation amplifier
Triple programmable opamp

Triple super-beta opamp

Voltage-follower amplifier

Wide-band opamp

Extra-high-gain opamp

Extra-low guiescent power opamp

Extra-high slew rate opamp

Extra-wide-band opamp



i

A
AK-
B
C
E+

m
!

—ReimmT T
grac-coy

*

| + Xz<<JuDaI02
|+ I+

= S
-

Connection Codes in Serial Qrder

= Gain adjust, 1

= (Gain adjust, 2

= Bias adjust or set

= Case, package, screen

Input, non-inverting. low-leve!
Input, inverting, low-leve!

= Input frequency compensation, 1
Input frequency compensation, 2

- Ground, commaon, earth, zero volts
Input, non-inverting, high-level
tnput, inverting, high-level

= Qutput, open collector

== Qutput, open emitter

= Metal casing

= Notconnected, i.e. isolated lead

= Special terminal {consult manufacturer's data)
= Qutput, 1

=~ Qutput, 2

= Strobe

= Offset balance, trim ornull, 1

= Offset balance, trimornull, 2

+ve dc supply

—ve dc supply

= (Guardring

== Blank position, lead omitted

= +ve supplementary de supply

= —ve supplementary dc supply

= Qutput frequency compensation, 1
= Qutput frequency compensation, 2

vl

Appendix G

Codes for

Leadout Connections

If:  Lead Assignments in Aiphabetical Order

Balance, offset, 1=T

Balance, offset, 2=T*

Bias adjust=B

Blank position, without lead = X
Case=C

Compensation, input, 1 =F
Compensation, input, 2 =F*
Compensation, output, 1=¢
Compensation, output, 2 =¢p*

OC supply, +ve=V+

DC supply, —ve=V—

Frequency compensation, input, 1=F
Frequency compensation, input, 2 =F*
Freguency compensation, output, 1=¢
Frequency compensation, cutput, 2 =¢*
Gain adjust, 1=A

Gain adjust, 2 =A*

Ground=G

Guard ring=W

Input, inverting, high-level=J

Input, non-inverting, high-level=.J +
input, inverting, low-leve|=E—

Input, non-inverting, low-level=E +
Input offset voltags, adjust, 1=T
Input offset vohage, adjust, 2=T*
Lead omitted, blank position =X

Lead in position but not connected=N
Metal case=M

Not connected, but lead in pasition=N
Nulil, offset, 1=T

MNull, offset, 2 =T*

Qffset voltage adjust, 1=T

Offset vottage adjust, 2=T*

Qutput, 1=R

Qutput, 2=R*

Qutput, open-collector=K

Qutput, open-emitter=: L

Package=C

Special purpose terminal {data sheet to be cansulted) =0

Strobe=5

Supply, dc, +ve=V+

Supply, de, ~ve=V—

Supply, dc, supplementary, +ve=+ +
Supply, dc, supplementary, —ve=——
Trim {offset voltage), 1=T

Trim toffset voltage), 2=T*
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