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1. SCOPE™—" . : . -

1.1 Scope. This standard describes the parameters required as a minimum for the specification
of microcircuits. Parameters, rather than circuits, are considered because circuits vary with the
manufacturers involved. Funher circuit designs should be subject to change if improvement
results as long as the affected designs are compatible and Iully lmercha.ngezble The specific
objectives of this document are as {ollows:

a. To provide the minimum parameters that shall be specified to ensure adequate evaluation
of circuit design and per{formance.

b. Toprovide maximum commonality of parameters [or purposes of test and measurement,
within and between major classes of microcircuit types and to allow the recognitian of
interface problems between types of microcireuits,

¢. To provide standard abbreviations, definitions and symbols pertinent to the specification
of microcircuits.

d. To promote maximum interchangeability and compatibility between microctreuit types.

2. REFERENCED DOCUMENTS

2.1 The following documents of the issue in effect on the date of invitation for bids or request
for proposal, form a part of this standard to the exient specified herein.

SPECIFICATION

MILITARY

MIL-M-55565 Microcireuits, Packaging of
.STANDARDS

MILITARY
MIL-STD-806 Graphic Symbols For Logic Diagrams
MIL-STD-883 Test Methods and Procedures {or Microelectronics
‘MIL-STD-1313 Microelectronic Terms und Definitions

{Copies of specifications, standards, drawings, and publications required by suppliers in connec-
tion with specific procurement functions should be obtained [rom the procuring activity or as

e

direcied by the contracting oificer.)
J. TERMS, LETTER SYMBOLS, ABDREVIATIONS, AND DEFINTTIONS

3.1 For the purpase of this standard, the terms, letter symbols, abbreviations, and definitions
of Appendix A shall apply.

Supersedes pase 1 of
10 January 1969 1
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4. REQUIREMENTS

4.1 General. The applicahie procurement documents prepared {or the procurement of micro-
circuits shall include, a5 a minimum, the parameters described herein specified as a function of
temperature and any other pertinent conditions as associated with the applicable microcireuit
category, The procurement document shall also contain the additional parametsrs and controls,
tf any, required for assurance of interchangeability in specific applications. The procurement
document shall 3lsq identify which parameters are to be tested on a 100 percent basis and which
allow sampling. Accept/reject limits for parameter values and acceptable quality levels, where
applicable, shall also be included. The terminology and symbols used in the procurement docu-
ment shall confor:n to thase used herein. The generic term "microcircuit” used in this standard
necludes all categories of construction as defined in MIL-STD-1J113, Where MIL-STD-881 provides
test methads for the parameters identified in section 3 or specified in the applicable procurement
document, the appropriate test method of MIL-STD-883 shall be used for the measurement or

contrel of those parameters and such use shall be governed by the applicable general requirements
of MIL-STD-881. .

4.2 Requirements for standardized parameters. [n order to best fit the microcircuit user's
peeds {Or a standardized set of parameters, the (ollowing requiremens have been established,

a. Al important circuit parameters shall be described.
b. The aymbology shall be descriptive of the measured parameters,
¢. Test parameters for i given microcircuit type or [unction shall be specified in such a

manner as to be independent of the internal microcircuit construction or the application
of the microcircuit,

For logic circuits:

d. Positlve current shall be defined as conventiona] current flow into a device termtnal.

e. Th2 lUmiting terms “"min” (minimum) and "max" (maximum) shall be considered to
apply to magnitudes only and the sign shall be indicated. -

£ V, shall be considered to be a positive vollage at terminal x with respect to ground or
1] volt.s. Vv Shall be considered to be a positive valtage at termimal x with respect to
terminal y_xy

g€- Parameter limits shall be specified under the lcast favorable appropriate conditions of

temperature, biases, supply voltages, signals, and loading within the applicable ra.n.ge of
each test condition.
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4.3 GenertFaems to be controlled, The folluwing ilems shall be specified lar all m:cmc:rcuu
specificauons:

Storage temperatures (minimum and maximum limits),

Lead or Case operating temperature extremes (minimum and maxinwum limits).
Mechanical ¢utline and dimensions,

Terminal designations.

Maximum terminal voltage and current (all supplies, inputs, cutputs, nodes).
Dynamic electrical parameters {see section S

Static electrical parameters (See section §).

Mechanical and epvironmental integrity,

Quality assurance levels and reliability.

Packaging and packing (refer to MIL-M-53563).

Logic diagram, logic equations and truth table (for digital microcircuits), (Logic symbols
shall be in accordance with MIL-STD-806, )

Complex input and output impedance characteristics when applicable.

. Maximum thermal resistance {or the complete microcircuit to the lead or cise.

Maximum power dissipation per {unction and {or the complete microcireuit.

ELECTRICAL PARAMETERS TO BE CONTROLLED

S.1 In all specifications or applicable procurement documents for microcireuits, all applicable
electrical parameters of tables [[ U, and U!I shall be specified together with limits and conditions
of measurement, and where indicated, the Lest methods of MIL-STD-883 shall apply. Where "X
appears, the parameter shall be specified, bu! no MIL-5TD-383 Lest method exists., Standard test
methods are being developed,

o e e P
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TABLE L Dynamic electrical parameters (digital microcircuits).

SpecUy Input luac conditions: Vpy min, Vpop max, Vyp mina, or Vg, max .
Test method, MIL-STD-883
Parameter Symbol |Gating | Bistable and monostable Remarks

Propagation delay time, low tpry | 3003 X

to high level output
Propagation delay ume, high toyy | 3003 X

t levew laval Atmey

Bl AW A T W W
Transition time, high to low - traL 3004 X

level cutput
Transition time, low to high [ P 1004 x

hd 4 Lal3

level cutput
Power supply current drain va. X X

{requency
Qutput pulse width

{monocatable only)

Terminal capacitance 1012 Where terminai c:.pacilance)
is regarded as critical to
the application. -

AC notse margin Vn Jo1d . Where: noise margin is
regarded as critical to
the application,

NOTE:

Aevmmrhranmia s

Forcing canditions which shall ve specitied las ;pplu::mle] lor monostable or bistable

Aunml micracircusts are as follows:

W RS Y o

ASYnchironcus {npul, milumum pulse widih; Mimmum

c!.ock pulse width; Clock levels, htgh and low; Clock repetition rate: Clock level, transi-
ton times; Timing relanonsmps of imput signals,

Supersedes page 4 of
10 January 1968
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TABLE 0. Static electrical parameters L;:ug!ul microcircuitsy.

MIL-STD-1331
19 Acgust 1970

Specify input test conditions: Vm min, Vg, max, Vi min, or Vi max

Test method
Parameter Symbol MIL-STD-883 Remarks
High level output voltage Voy max and min 3006
Low level output voltage VoL max and min oot
High level input ¢urrent II‘H max and min 3010
Low level input current l{, max and min 3009
High leve] output current Igy ™ax and min X Measure in conjunction
with Voy
Low level output current Igy, Mmax only X Measure {n conjunction
Qurput short circuit current [os max and min Joll
Collector cut-off current lepx max only X
Noise margin VN Jo1l Where noise margin
is regarded as
critical to the
application.

Low levei supply current drain
High level supply current drain
Breakdown voltage
Where node terminals exist:

a. High level node current

b. Low level node current

Icer 'opr 'eEL ®tc

lccwr Toow: lgen- ot
BV

3005
3005

Jogs

3010
1009

Where applicable

At specified Vpn,

At specified Vo

Supersedes page 5 of
10 January 1369
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TABLE T, Electrical par:uneters'tor amolifiers.
Amptiiier types and configurations .
Differential, Operational, | Audio [requency,
video, RF, wide band, video, [F, RF,
general purpose | [F, audio wide band, HF,
frequency genaral purpose
-
Parameters Symbol ' MIL-STD-833 test method
AC unhalance voltage Vou X
Automatic gain control range AGC | 4007 4007 4007
Bandwidth (small sigmal) BW 4004 4004 4004
Common-mode input voltage range Vier 4003 4003
Common-mode output voltage Voc (4003
Common-mode refection ratio CMRR {4003 4003
Common-mode voitage amplification ] Ay~ | 4003 4003
DC power dissipation Pp 4003 4003 . 4005
Differentiat input lmpedance 'th 4004 4004 ° '
Differential voltage amplification Avp
A,g |4004 4004
Input bias curremt hg 4001 4001
Input Bias current temperature :
sensitivity Alp/AT [4001 4001
Input offset current ho 4001 4001
Irput affset cursent temperature '
sensitivity Alio/AT 4001 4001
Input aftset voltage Vio 41001 4001
Input offset voltage temperature
sensitivity - aVio/aT|4001 4001
Maximum cutput voltige swing Vopp [4004 4004 4004
Single-ended input voltage range Visn X X X
Noise figure NF 4006 4008 4008
Differential output impedance Zod 4003 4005 4003

Supersedes page 6 of
10 Jamuary 1969
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_ TABLE IOL Electrical parameters for amplifiers - Continued,
T . =

MIL-STD-1331
19 August 197C

Amplifier types and conflgurations’

Differential,
video, RF,

Operational,
wide band,

general purpose | IF, audio

{requency

Audio frequeccy,
video, IF, RF,.
wide band, HF,
general purpase

o= | D>

—{>—

Parameters Symbol MIL-STD-88J test method
Single-ended output lmmpedance Zos 4005 4005 4005
Cutput affset voltage Vdo X X X
Phase margin @m . 4002 4002
Power gain or insertion power gain Gp or |

Gp 4006 4006
Power supply rejection ratio PSRR 4003 4003
Quiescent input voltage Vi X
Quiescent cutput voltage Vo~ X
Single~erred input impedance ZI-; 4004 4004 4004
Single-ended voltage amplification Ays
Ays 4004 4004 4004
Slew rate SR 4002
Total harmonic distortion THD 4004 4004 4004
[T ransient response TR X
Maximum ocutput swing bandwidth Bom
Overload recovery time tor
Supersedes page 7.8 of
10 January 1969 7
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APPENDIX A . -

TERMS, LETTER SYMBOLS, ADBREVIATIONS, AND DEFINITIONS

10. SCOPE

10.1 This appendix contains terms, lelter symbols, abbreviations, and definitions for use with
microcircuits,

20. GENERAL GUIDELINES FOR LETTER SYMBOLS AND ADDREVIATIONS

20,1 Letter symbols and abbreviations defined,

20.1.1 Letter Symbols. A letter symbol is 2 character which i5 used to designate an electrical
or physical quantity or parameter, or unils of mieusurement. This use occurs most {requently in
mathematical equations, specifications, and comnmiercial data. The following chart will Ulustrate
the primary distinction between quantity symbols and unit of measurement symbols,

Quantity Quantily symbul meag?::e::‘lem Unit symbol
Current Li ampere AV
Voltage V, v volt v
Power P,p wait w
Resistance R, r ohm QY
impedance Z, 2 ohm QY
Capacitance C,.c farad F
lnductance L (upper-case only) | henry H
Time . t {lower-case only) | second- ]
Temperature T (upper-cuse only) | degree *Cor*F 3/
Gain (power) G (upper-case only) | decibel 4/ dB ¢/
Amplificatian A (upper-casc only) | (nuineric) 5/ s/

{voltage or current) - -

| ome
I\

The unit symbol "A" is used with the metric system of multipller prefixes;
for example, "A" for microamperes.
-Ohm should not be abbreviated in text. The unit Symbol ‘T may be used
elsswhere with the metric system of mulliplier prelixes,

The unit symbol for degrees "kelvin” is "K* (without the *).
Alternatively, puwer gain may be cxpressed as 4 dimensionless ratio.
Alternatively, voltage and curremt amplification may be expressed in
decibels (unit symbol "dB"') provided the impedances associated with the
pumerator and denominator ul the ratio are equal.

AN

EJSS

Supersedes page § of
10 January 19€9 9
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20. 1.2 Abbreviations. An abbreviation is 1 shortened {orm of 2 word or word eombination_

Abbreviations do not encompr-= letter symbols or graphic symbols. Subscripts and superscripts
are oot used in abbreviations.

20.2 Criteria and conventions for letter symbols and abbreviations,

20.2.1 Primary svmbol The symboil used to designate a2 quantity or parameter. An abbrevia-

tion may be used a3 the primary symbol.

The primary symbol may be modifled by sui:scr!pts or

saper3cripts except when the primary symbol is an abbreviation (see 20. 1, 2).

20.2.2 Secondarv symbol.

A subscript or superscript, referred to as the secondary symbol,

may be used (0 modify the primary symbol except when the primary symbol {s an abbreviation
(see 20. 1.2). The secondary symbol L3 used to designate special values of states, points, parts,
times, etc, An abbreviation may be used as a subscript (secondary symbol).

20.2.3 Primary and secandary symbol combined. A letter symbol containing both primary and

secondary lexers has 3 usique meaning, This meaning Is not the meaping associated with the
primary symbol alcae or the secondary symbol dlana, but the combination meaning forted trom

both,

20. 2.4 Descriptive information, Descriptive information concerning a letter symbol may be

added in narenthecea aiter and on tha samae line 28 tha sarcnds —
T RS - W Wil e SERAMNG AMLNE ST WD a\ﬂ.uuu-.s] DY L Wb

and "min" are excluded from this rle.
part of the symbol itwelf,

T ATt Nl A R

= r— e ]

P o R T Y T e

l 0g agouiTeviallons m

These designate limit values and are not considered to be

20.2.3 Commonly used specific subscrint abhreviations. Terminal and value abbreviations shall

be as shaw?‘&law

Blas
Common-mode
Differential
High logic level

Irput
Low logic level

Maximam (peak) value 1

Node

Qutput

Otffset
Single-ended
Short-circuit

=Xxoow

CUOOLK

{second subscript)
{second subscript)-

1;‘:-': IQ

(flrst subscript)

irst subscript)
econd subscript)

L/ This refers to the peak value on 2 waveform, 2ot to the maximum-limit value. See 20.3.%

Supersedes page 10 of

10 Jaouary 1969

10

®
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20.3 Principles of apolications. : -
. 20.3.1 Primarv svmbols and secondary Svmbols.
PRIMARY SYMBOLS

Use lower-case letters for: Use upper-case letters for:

1. Instantaneous or instantaneous 1. DC, RMS, RMS total, maximum
total values of current, (peak), or average values of
voltage, or power which vary current, voltage, or power.
with time. Examples: Examples: 1, V, P
4, v, p (See tllustration 20,3.2) (See 1llustration 20. 3. 2)

2. Values of four-pole matrix - 2. Values of four-pole matrix parameters
parameters (rat{os of terminal (ratios of terminal electrical quantities),
electrical quantities), or other or other resistances, impedances,
resistances, impedances, admittances, stc, in the exterral
admittances, etc, lnherent in circuits. Examples: Rg, Z;
the device. Example: z;g4

SECONDARY SYMBOLS

Use lower-case letters f{or: Use upper-case letters for:

1. Instantanecus, RMS, or maximum 1. Instantaneous total values, maximum
(peak) varying component values, (peak) total values, average, DC, or
Examples: vy, V;, V, RMStotal values. Examples: v, Vp,,

. Vitavy Vi Virus)
. 2. Small-sigmal values of 2, Static values and large-signal values
parameters. Example: Ayq of parameters. Example: Ayg ) -

20.3.2 Dlustration, inout voltaze symbols,

e

slremetwy compenont

INPUT VOLTAGE

Yiams

- T;;s-l Vi ~ {swuh} remi value
Y] - OC value, ol e

: " signai
o slrernat: v - -i
m!" fav) Tqa:l': ol::- -~ MY roml welve
ATting Companent
— "

xnly-dh—x-‘_,i" .y - TE

Supersedes page 11 of
10 January 1969 11
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30. TERMS AND DEFINTTIONS APPLICABLE TO ALL MICROCIRCUITS

J0.1 Maximum Umit. The highest-magnitude limit of 3 range of quantity. For logic levels
only, the moat positive (least negative) limit.

30,2 Mintmum {imit. The lowest-magnitude limit of 2 range of some quantity. For logic levals
anly, the least positive (most negauve) limit,

30.3 Maximum suoply vo max, Vppe max, Vep max, etc). The maximum supply
waltage that may be applied ior opeTanon e mic w specification limits {s

guaranteed.

30.4 Minimum sﬁlz1 ml% (Voo min VBF min, Vip mie etc). The minimum supply volt-
age that may be app or w operation @ microcireuit
guaranteed

specification limits is

30.% Abaolute maxhnum sunply voltage. The maximum supply voltage that may be :ppued without
hazard of pe Ting the characteriatics af the microcircuit,

30.8 Terminal capacitance. The term "terminal-to-ground capacitance™ is preferred

40. DIGITAL MICROCIRCUITS

40.1 General terms and definitions,’

40. 1.1 Higb level. The level which is the mast positive of the two logic levels.
40.L.2 Low level. The level which ts the mast.negative of the two logic levels.

40.L3 N ve logic. The logic ls termed negative when logic ZERO state 13 assigned to the
HIGH leve ONE state to the LOW level

40. 1.4 Positive logic. The logic L3 termed positive when logic ONE state Ls assigned to the
HIGH lavel and logic ZERO state to the LOW lavel

40.1.5 Truth table, A t:.bu.lzuon relating all output logic levels to all passible combinations of
Jnnuz logic Tevels {or sufficient successive time tntervals (tn; ty+ 1) to completely charactarize the

=0l kM SR I A=

static abnd dymamic functicns af the logic microcircuit, expressed in logic levels or apprepriace
symbols.

40.3 Latter ols, -terms, and definitions re to characteristics and ope conditions,

0.1 Mm%% m%’em&h(ﬂ The amallest pulse width for which
stble transition c lsvels, acc truth table, ia guaranteed when the asynchropous
fzputs are retarned to their aococantrolling levels,

40,2.2

Lrwvtm o ]a
PR WY amy

sequanca.

40.2.3 mmﬂnmandmximmclockmn:!onrnes%ml The lowest and highest rates at
which clock 23 may repeat logic levels [or which stable transition of logic levels, according to
the truth table, is gmrantsed when the clock goes throurh ita reavired sssnsncs

W mn Vs v e e W A WAL

40.2.4 High-level supply current (lccy, Ippn, IEEp. etc). The current flowing into* a supply
terminal of 3 microcircuit when all the Qurputs areat i high-level voltage.

Minimum clock e width (CPW), The smallest pulse width for which stabile transitios of

n--‘-.-h_..- Baam ahea & emea b PPy P g Ry P S T S

3CCOTUing IO (he trulh Gbie, 15 warantesd when iha ciock goesd through the required

*Current flowing out of 2 termimal may be considered as a negative quantity,

Supersedes page 12 of
10 January 1569 12
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40.2.5 Low-level supply current (lecy, Ippr. IEgL, ete). The current r!dw'mg into = a supply
terminal of a microcircuit when all the outputs are at 2 low-level voltage.

40.2.6 Maximum collector cut-off current (Icpx). The maximum forced current measured at

the collector of an output transistor without a current source (pull-up) that will produce a specified
high-level output voltage.

40.2.7 High-level input current (Ify). The current flowing into® an input when a specified high-
level voltage is applied to that input.

40.2.8 Low-leve! input curreat (Ij;). The current flowing Into* an Input when a specified low-
leve! voltage is applied to that input.

40.2.9 High-level node input current (Ipyy). The current tlwmg into*® an input node with a
specified HIgh-level voltage applied 1 "Thijt nu:lﬁe

40.2.10 Low-leve! node input current (Iryp). The current flowing nto” an inpul node with a
specified low-level voltage applied to that node.

[ Y S P T Ny —-—

f0.2. 11 Hngﬂ- EVE:D GuLlpuL Curjen ‘H-OHJ- 1he curreni ucwmg into = the C.I.Il.put. ai a specuxeu
high-level output voltage,

40.2.12 Low-level output current (Igy). The current [lowing into* the output at a specified low-
level output voltage.

40. 2. 13 Output short-circuit current (Ios). The current which {lows into* an output when the

cutput is short circuited to ground with the specified conditions applied to establish the output logtc
level farthest {rom ground potential.

40.2. 14 Input signals timing reiationships (ITR) (synchronous, asynchronous, and clock), The

ticoe relatiorship which must exist between input signals as a necessary condition to ensure com-
plance with the truth table. Time must be specified from positive- or negative-going edges of the -
clock pulse.

40, 2. 15 Propagation delay time, high-to-low=-level output {tp}L). The time between the speci-

fied refererce points on the input and output voltage waveforms with the specified cutput changing
{rom the defired high level to the defined low level. The reference points on both the input and out-
put waveforms are the same value which is midway between the maximum low-level input voltage
{Vy; max) ind the minimum high-leve! input voltage (Vyg min).

40.2.16 Propagation delay time, low-to-high-leve! cutput (tpr}). The time between the speci-

{ied reference points on the input and output voltage waveforms with the specified output changing
from the defined low leve!l to the defined high level. The reference points on both the input and out-
put wave{orms are the same value which is midway between the maximum low-level imput voltage
(V11, max) and the minimum high-level input voitage {Vy min).

40.2.17 Transition time, high-to-low-level output (t7y1). The time between i specitied high-

leve! voltage and a specified low-level voltage on the output voltage waveform with the specified out-
put changing {rom the defined high level to the defined low level.

40,2,18 Transition time, low-to-high~level cutput (tTLH) The time between 3 specified low-

leve) voltage and a specilied Righ-level voltage on the output voltage waveform with the specified '
cutput changing {rom the defined low level to the defined high level :

*Current {lowing out of a terminal may be considered as a negative quantity.

Supersedes page 13 of
10 January 1969 13
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40.2.19 Minimum and maximum clock-level transition times (tyc). The shortest and longest

transition times of a clock pulve for which stable transition of logic levels, according to the truth
tahie, is guaranteed when the clock goes through lts required sequence.

40.2.20 Minimum 2nd maximum clock levels, high and low (VCH and Vcy). The lowest and

highest magnitudes of clock voltages, for both high and low levels, for which stable transition of

logic levels, according to tha truth table, is guaranteed when the clock goes through its required
sequence at the specifled maximum repetition rate.

40. 2. 21 Maximum high-level input voltage (Vig max). The most pesitive (least negative) value

af high-level input voltage for which operation of the logic element within specification limits is
guaranteed,

40. 2,22 Minipium high-level input voltage EE’ min), The least positive {most negative) value

of high~level input voltage for which operation of the logic element within specification Umits is
guaranteed,

40, 2. 2] Maximum low-level input voltage (Vg max), The most positive (least negative) value

of low-level lmput valtage for which operation of the logic siemem within specification limits Ls

40.2.24 Minimum low-level lnput voltage (Vi1 min). The least positive (mast oegative) value

of low~level imput voltage [or which operation of the logic element within specification Hmits is
guaranteed,

40.2. 25 Maximum high-level node Lmpit voltage (ViyH max). The most positive (h:st negative)

valoe of high-level node voltage for which operation of the logic element within specmcnnon Limity
ls guaranteed, .

40.2.26 Minimum high-level node imput voltage (Vv min). The least pasitive (mast negative)

value of high-level node voltage {or which operation of the logic element within specification limits
is guaranteed.

40.2.27 Maximum low-level node input voltage (Vpyr max). The most positive (least negative)

value of low-level node voltage {or which aperation af the logic element within specification limits
{3 guaranteed,

40.2.38 Minimum low-level node input voitage (Voyr, min). The least positive (most nagative)

value of low=level node voltage for which operation of the logic element within specification limits
is guaranteed.

40. 2. 29 Noise margin (V). The voltage amplitude of extranecus nm.l.-hmhmbeug'n—

bralcally added to the noise-{ree worst-case "loput” level before the output voitage deviates from
the allowable logic voltage levels, The term "lmput” (s used hare ta refer to logic input terminals,
power supply termimla, or ground reference terminals.

4.2.30 High-lavel output voltage (Vgyy). Tha voltage level at an output terminal for a specified -

output current with the speciflied conditicas applied to establish a high level at the output.

4.2.31 Low-level output voltage (Vo). The voltage level at the output terminal {or a specified

output current with the specified conditicns applied to establish a low lavel at the output,
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50. LINEAR (ANALOG) MICROCIRCUITS . . -
. 50.1 General terms and definitions,

30.1.1 Balanced amplifier. An amplifier having one output Is considered balanced when the
quiescent DC output voltage is reduced to zero or a specified level. An amplifier having two outputs
Is considered balanced when the difference between the quiescent DCoutput voltages is reduced to
zero or a Specified level.

50.2 Letter symbols, terms, and definitions relating to characteristics.

50.2.1 Automatic gain control range (AGC rance). The maximum change lo gain expressed ln dB
which may be achieved by application of 2 specified range of DC voltages to the AGC input.

$0.2.2 Common-mode voltage amplification (Al_rc or A.'.f_)t. The ratio of the change in voltage at

the ocutput terminal with respect to ground (or change in voltage between the output terminals) to the
change in common- mode input voltage with the differential input voltage held constant.

50.2.3 Differential voltage amplification (Ayp or Ayg)t. The ratio af the change in voltage at

the output terminal with respect to ground (or change in valtage between the cutput terminals) to the
change in differential input voltage with the common-mode Lnput voltage held constant. ’

50.2.4 Single-ended voltage amplific:tion {Ays or A, ). The ratio of the change ln single-
ended output voltage of a differential amplifier ta the change in single-ended input voltage.

50.2.5 Bandwidth (B or BW). The range of frequencies within which the gain of the amplifier s
not more than J dB below the value of the midband gain. Midband gain is the galn it a specified
{requency or the average gain qver a specified {requency range. :

50.2.6 Maximum-output-swing bandwidth (Boy). The range of frequencies within which the
. maxirmum-output-voltage swing is above a specified value (or 2 specified load impedance,

50.2.7 Common-mode rejection ratio ({CMRR). The ratic of the differential voltage ampitfica~ -
tion to the common-mode voltage amplisfication.

50.2.8 Noise factor (F). The ratio of ‘he total noise power deliversd to the load to the noise
power that would be delivered to the loaz if the only output nolse component were due to the thermal
noise of the input source resistance at a1 .emperature of 290° K

50.2.9 Power gain or insertion power gain (Gp or G,)r. The ratio, usually expressed in dB, of

the signal power delivered to the load(s; .o the signal power delivered to the input{s). (dB =

50.2.10 Transducer power gain {Gp or Gy)t. The ratio, usually expressed in dB, of the signai

‘power delivered 10 the load(s) to the signal power available {rom the source. (dB =
10 1og Pload/ Pyource)-

50.2.11 Input bias eurrent (IrB). The current into ® the input or the average of the currents intg*®
the imputs when the device is in the quiescent or balanced state.

30.2.12 Input offset current (I1o). The diference between the currenmts into® the input terminals
of a differential-input device in the quiescent or balanced state.

T Upper-case subscripts indicate large-signalquantities; lower-case subscripts indicate small-sigmal

musantitliam
Juadisinico.,

* Current (lawiﬁg; out of 2 terminal may be considered as a negative quantity.
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50, 2. 13 Nolse figure (NF). Noise factor expressed (n decibels,

f!l

$0.2. 14 DC power disaipation (Pp}. The total DCpower supplied to 3 device less any power
delivered {rom the device to a locad.

$0.2.15 Power supply rejection ratio (PSRR or AVio/aVec aVIO/AVDD, ete). The ratlo of the

change in input affset voltage to the corresponding change in value of one power supply voltage with
all remaining power supply voltages held constant

lew rate s measured using the largest input
thn a.mpuner per{orma.nce remains WUnear with ieedback adjusted for unity g':u.n.

$0.2.17 Total harmonie distortion (THD). The ratio, expressed in percent, of the RMS voltag

all harmonics presest (n the qurput to the total RMS voltace of tha ocutput for

w By TR ¥ e

The RMS vol::ges are measured at an cutput terminal with respect to ground.

$0.2.18 Translent response (TR). The closed-loop step function response of an a.mpluler under
small-eignal conditions,

50. 2. 19 Qverlcad recovery time {tg,),

The Ume required for an amplifier to recover its ability
to perform amplification within stated specification Umits after the output voltage amplitude has been
distorted by the application of 2 specified input voltage in excess of rated amplitude,

i common terminal, norm.:.lly ground, wtt.h no signal appiied to the lnput.

[«]

50. 2,21 Common- :node {oput voltage (VIC) The compoenants of the voitages at two input temm:u.s
-wijch are ldentical in phase and amplitude,

§0.2.22 Common-mode lnout voltage range (Virgp). The range of common-mode voltages which,

Af exceeded, will cause the toial harraanic distortion of the amplifier to exceed a specified maximum
valoe,

50.2.23 DiMerential input voltage (Vp)e
Lmput terminals of an amplifier.

The difference between the two voltages apolied o the

50.2.24 loput offset voltage (Vig). TheDC voltage which must be applied between the input
tanmemmimnla to Ffaman rhea [P P

terminals (o {arce e quisscent DC Gurput voltage (o ze

ar ather specmea level.

50.2.2% Smgle-end.ed lmput voltage (Vig). 'I'he signal valtage which is applied to one input of 2
diferential ampillier with the cther irpur termiml at sigmal ground.
0.2.26 Strgle-ended input voltage range (Vigp). The range of single-ended iUmput voltage which,

24 u:x:eeded Qo aay Liput terminal, will cause the total harmonic distortion of the amplifier to exceed
a specified maximum value.

$0.2.27 Quiescem cutput voltage (Vo). The DC voltage at an output terminal with reference to a
<omman tarminal, norm.uy ground, when no signal 19 appliad to the input.

50.2.28 Common-mode output voltage (Voc). The difference between the AC voltages presem a1
two output terminals {or the output termimal and ‘ground for unpuﬁers with one outgut) whea signals

of idantiaal shass and --..‘ﬂ_aﬁ...l- - -__ __.1 the input terminals
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50.2.29 Differential output voltage (Vop). The difference between the voltagés presem at -the two
output terminals when a differential input voltige is applied to the input terminals of an amplifier. .

$0.2.30 Ourtput vifset voltage (Voo). The difference betweena the DC voltages present at two ocutput
terminals (6T Uhe OUtpul (ecminal ana ground for amplifiers with one output) when the input terminals
are grounded,

50.2.31 Maximum output voltage swing (VOpp). The maximum peak-to-peak output voltage which

can be obtained without wave{orm clipping when the quiescent DC curput voltage 13 set at a specified
reference level

$0.2.32 Single-ended output voltage (Vog). The signal voltage present between one output ter-
minal and ground of an amplifier having differeatial outputs.

50.2.33 AC unbalance voltage (Voy). The difference between the peak values af the AC voltages
at the two outputs when the amplifier is operating in the maximum-output-voltage-swing conditicn.

50.2.34 Dilferential input lmpedance (zj4). The small-signal lmp'eda.nce between two ungrounded
frput terminals of a differential amplifier.

50.2.35 Single-ended input impedance (z{4). The small-signal impecance between one input ter-

minal of a differential amplifier and ground with the other input terminal AC grosnded.

50.2.36 Differential cutput impedance (2o4). The small-signa! impedance between two ungrounded
output termInIis O 4 dillerenlidl ampldier.

50.2.37 Single-ended output impedance (zgs). The small-signal impedance between one ocutput
terminal of a differential amplifier and ground with the other output terminmal AC grounded.

50.2.38 Input bias current temperature sensitivity (Alm/a‘l‘). The ratio of the change In the input

bias current to the change in circuit temperature [or 2 constant output voliagze. This is an average
value for a specified current range.

50.2.39 Irput offset current temperature sensitivity (Aljo/aT). ke ratio of the change of input

oifset current to the change of circuit temperature for a constant output voltage. This is an average
value for a specdied current range.

50. 2. 40 Input offset voltage temperature sensitivity (AVio/AT). The ratio of the change of input

oifset voltage to the change of circuit temperature {for a constant outpu: voltage. This is an average
value {or a specified temperature range.

50.2.41 Phase margin (4 ;). A figure equal to 180 degrees minus the absolyte value of the phase
shift measured around the loop at that frequency at which the magnitude af the loop gain is unity.

fy.a SOvEaAmugat sminTied $FRCE slqi=fateidritin
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