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TERMINOLOGY AND METHODS OF MEASUREMENT FOR BISTABLE SEMICONDUCTOR MICROCIRCUITS

! Guide to the Use of EIA Formet MED-32-3A, "Registration Data
for Semiconductor Integrated Bistable Logic Circuits"

This bulletin éxplains the terminology and methods of measurement for bistable

semiconductor microcircuits. It is also intended to be used with the EIA Reg-

istration Data Format for Semiconductor Integrated Bistable Logic Circuits.

The purpose of this bulletin is to provide guidance at each section of'the for-

mat. This guidance is glven as an explanation as to the intent of the partic-
“ ular section referenced and direction in using the particular section.

1.0 Gerneral
This format is intended for the registration of semiconductor inte=-
grated bistable logic circuits including :monolit.hic, multichip, film
> and hybrid bistable circuits.
.A semi.conductor integrated logic circuit is a single package circuit in
whicﬁ: |
a. No external elements are required to perform the registered
function;
b. The contained elements are inseparably associated;

c. The contained elements are tested and used as logic circuits.
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1.0 General (continued) ;

A bistable logic circuit is defined as one having an output which can be
at either _of two levelg (an output which is stable in two states). Its
output is indefinitely stable after Aremoval of the input signal which
caused it to go to that level. This dlifferentiatesk it from a logic gating
circuit whose output has two possible levels but which requires the re-
tention of -the input signals to retain the output level. This also dif =

ferentiates the bistable circuit from the monostable and astable circuits.
The state of a bistable refers to a partiéular and specified pin (Para. 2.1
of format). This pin can, under nommal operation, be at one of two levels.
The voltage (or current) at that pin is normally and discretely at a high
or low level. In positive logic the "HIGH (H)" voltage (or current) level

is the more positive than the "LOW (L)" voltage (or current)level. If the

pin specified in Para. 2.1 is at the "HIGH" level, then the bistable is in
_the "HIGH" state.

In the format when reference is made to the state of the bistable the

pin specified in Para. 2.1 of the format is considered. In bistables
having an output which must be gated so that the state of the bistable

can be determined, where reference is made to the state of the bistable,
it is assumed that the circuit is gated so that the state of the bistable
will be reflected at the output.

This format is written to include all logical forms of bistable circuits.
It is also intended to be used for registration of all circuit configura-

tions used to achieve the va.riety of logical forms of bisf,able circuits.
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3
' 1.0 Qenoral (continuod)

Theorofora, somo parametors arc not gpplicable to some forms of blstable
circuitse (For examplo; clock and synchronous paramotors are not appliw
cable to bistables‘ having only asynchronous inputs.) In cases whore a
paramoter is not applicable to a particular circui.f; boing registered it
should be so stated on the reglstration and sownd tochnical justification
suppliod with the request for registrations Whero a circuit to bo reglstered
has teminals which are not specifically covered by this format ,-those
terminals mist still be specifiod uwsing this format as a guido. o
Ll Type of device
The type of semiconductor material used should be registeredes
le2 Type of logic function and polarity
 The format is intonded to cover registration of gingle and multiple
‘ bistable logic circuits in a single package. Where multiple girc\ut'a
are included in one package they should be specified separately if
the bistables have different logic, function or circuite If all
bistable circults in the package are of the same type it should be
5o noted in sections 2.0 and 5,0 which parameters apply to each
device and which parameters apply to the total package.
-1.3 Inputs
Fér the purpose of reéistra’oion , bistable oircuiﬁa are considered
to have throe types of inputs into which signals may bo introducads
Further expansion of the following section is recommended if there
1s a variety of any one type of inpute
l.3.1 Clock
. That terminal(s) whose condition or change of condition is ine-
' tondod to oontrol the accuplance or rejection of signals applied
to the synchronous terminal(s) and/or the output state oDeuments
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L.3eL Clock (continued)
bistablo.
1. 3.2 Synchronous
| That input(s) whoge data is accoptod and affects the output state ’

of the bistable by the condition or change of conditions on the
oloalk varminal(e)s Onoce the data Wad effeoted the outpub utate
of the bisfable subsequent changes cannot be made until the clock

torminal (s) goes through the registered sequence,

1.3¢3 Asynchronous
“ That input(s) which ig intended to affect the output state of the
bistableo device independent of the condition or change of condition
on the clock teﬁninail.(s). Asynchronous inputs may require that |

the clock terminal(s) be at a prescribed level but once this

level is obtained the asynchronous inputs can change the bistable
output state without further regard to the clocke ‘
1e3¢4 Additional Inputs
If the bistable has ir;puts which fit none of the categories of
1.3.1, 1e342, le3e3, such as, gating functionsj then they should
be noted here and their function described.
o4 Output(s)
Every terminal from the bistable logic circult which is used to drive
or provide signals to othexr logic elements or devices shall be clagsie
fied as an outpute The intent of thiq socbion 18 to define how these
outputs may be used 1cl>gically.k The registration shall call out those
outputs which can be connected with similar outputs to do logics If the

state of the bistable logic circuit can be changed by applying signals to ‘

the outputs this should also be called out,
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Output (s) (continued)-

This indicates the degree of isolation bétween the output and the
b:j.stable portion of the bistable logic circuit.

LOGIC - GENERAL

The logic of sw:!.tc‘t;ing circuits deals with variables which can take on
only one of two states. The states which can exist on a terminal or a
signal line shall be referred to as the LOW state and the HIGH state.

A circouit can be characterized either with positive logic or negative
logics actually both can be appﬁed to any device. But, if a circuit is
intended to be used predominantly with one or the other logic conventions
then it should be registered in that fashion. It should be noted that the
logic could (not must) be restated for the opposite logic convention.

If all signal line teminals in a logic diagram of a device have the

same pair of physical states and if the more positive potential (current)

is consistently seleo{',ed as the HIGH level, the logic description of the

device is said to have positive logic.

If the less positive potential (current) 'is consistently selected as the

HIGH LEVEL, the device is said to have negative logic., Positive logic

is agsuned for this format. If negative logic is required by application,
it must be so stated. | .

2.1 Logic.diagram - General

Logic diagrams are graphical symbols which describe devices or systems

which contain only two-state variables.

The purpose of providinga logic diagram in this fonﬂat is to assist the

user in wmderstanding the operation of .the device without needing to refer
‘ - to or completely understand the electrical equivalent circuitry involved

in implementing the device. Note that the bistable device 9s a black box

is the subject of registration by this format rather than Documents
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2.1 logic Diagram = Goneral (continuod)

tho circuitry used to implement tho devices A logie diagram should
provido tho usor with as much information regarding device use a3 is '
poasible. |

Logrical Sub-Tunctiona

In many bistable dovices some logiocal Wmnotion is perifonnod on the
gynchronous (or other) inputs. Standamd graphical symbols for these
sub={unctions :as outlinod inUSASIYBZ'.H; should be used (the rectangular
block used herein to represent & bistable device is in accordance with
this document)s Consider a bistable device in which a two input AND
function is porformed at the synchronous inputs., Such a case can best

be diagramed as shown bolow,

Inputs applied here

Cj Cj BISTABLE DEVICE

Outputs shown here

Component Symbols

Use of component symbols (transistors, oapaci.tora , etc.) to clarify
the diagram is admissible only when the operatdon cannot be described

by standard logle aymbols alone.

Pin Numbering of Terminals

In order to make the logic diagrams fully representative of the device,
pin numbers should be given for all logic inputs and outputse Supply

voltage pin and ground pin numbers as well as nwmbers of unused

(no connection) pins for completeness, | Documents
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2.1 Togia Dingram = Oenarnd  (continuod)

aa ghowm halow,

lO Lo Vccl

1L = Veeo
12 = GND
13 « No Connection _

1} = No Connection

Note that letter symbols representing logic functions have been added-

within the device. Since agreement has not been reached regarding
standardization of these symbols, use of them is not required. If
symbols are used, they should be among those "commonly used" if
possibles A helpful reference in the determining of symbols is

"TLogical Design of Digitéﬂ. Computors" by M. Phisf;er. In genoral,

uze of different print to distinguish between synchronous and asynchrone

- ous inputs would be helpful if possible. 'Upper and lower case have

been used horein to distinguish eynohrbnous and asynchronous inputs

o

respectivelys,

2 Truth Table(s) = General
The truth table is a chart which tabulates all the combinations of
possible states of the logio variables of the device. Standard form
is to plac'e the combination of input states on the left of a double line

and the resulting output states on the right of a double.line.

The purpose of the truth table is to provide the user with logic inpute
output information at a glances
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2,2 Truth Table(a) - General (continued)

Pin Designations

A1l pertinent logic terminals should be identified with respect to
bin number, It is also useful if the terminal LOGIC SYMBOL is used.

Consider a J=K flip flop for which the logic diagram is

T 1] |
' , Ky 8. Reset (r) (Asynchronous)
- 9. Open
c X
10. VCC
q Q 11, * GND
17 é 12, Set (s) (Asymchronous)

The truth table heading should be:

Logical Inputs Logical[| Conditions on other pins for

Outputs|| which the truth table is (]
| wvalid

Pin Number |1 2 L4 ; sl 6|7 | Pin No,  Condition
Letter Symbol| g1 | g ; k1 k2 |le]a 8  mHY - level

‘ 9 N, G,
| 10 6.0 Volts

| 11 @D

12 M - level
‘ 3(n)* "I' - level

B e e —

#Ses Seetions 2. 201 and 20 202

D refers to pre-activiating condition of the ol ock,

Note that Pin 3 (clock) is not considered to be i
but rather an activating input. a logical input ‘

Documents

Document Sharing Hub

Bl Copyright Solid State Technology Association
Reproduced by IHS under license with JEDEC

ull document details: JEDEC JEB15-1969 scan


http://www.avadocuments.com/doc/jedec-jeb15-1969-scan
http://www.avadocuments.com/doc/jedec-jeb15-1969-scan

EIA JEBLS b9 MW 3234600 00029L5 & N

I <
9

. 2,2 Truth Tablo(s) =~ Genaral (conbtinuad)
Sinco tho bistahle dovice has complomontary outputs (although only
ona may be availabla), it is not mcogsary to show tho atate of both
on the truth table. Hence the column headed pin 6, for exmmple » could-
be omitted without loss of clarity. .

2:2:1 &

24242 Distinction betwoen Synchronous and -Asynchronous Tablas
A basic difference between the synchronous and asynchronous modes:
of operation is that the asynchronous ;.anuts cauge as well as
determina tho state of a devico, whoreas the synchronous inputs
detemine the state of the ou’oimt only after a clodc signal has
been appiied. Henco the time delay between asynchronous input
variations and output variations is determined by the speod of
‘ the circuit and is, for all intents and purposes, inaignii‘i-cant.

In tha case of the synchronous mode all one can say is that
there 18, of necessity, some time differential betweon the
arrival of synchmnO\;s input information, the establishment of
the activating condition of the clock, and the time at which
the output takes on the state determined by the eyz‘xchronous
input. Since clarity is of utmost concern in e'etabliahing the

. truth table, it is recommended that this time differential be
expressed as part of the functional symbol.

By choosing n to connote the state of a gsignal line at time n
before the ocourronce of an activating (or clock) signal and
choose n+l to connote the state of a signal lino after the

‘ activating signal has affected the device, a distinction be=
twoon the synchronous and asynchronous truth tables can be

. L - Documents
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2,2.1 &

Distinction between Synchronous and Asynchronous Tables (continued) .
Consider a synchronous R=S flip-flop (Phister) with asynchronous
preset and clear inputs which will be referred to as u and v
regspectively, -Assume the circuitry used in implementing this
device is that shown below. |
w
3 ‘——MN—I——M-K_—— ——

V

Q1

Exanination of the operation of such a device serves to highlight

some important considerations in developing a complete truth table.

Synchronous Mode

The device is activated by the negative going transition of the
clock, If a HIGH level exists on S and R, the clock transition
has no effect, If a LOW level exists on either S or R, the
negative transition of the clock steals base current from one of
the gates and that gate rﬁust go to the HIGH level releasing the
input t the other gate which allows it to go to the LOW level.

Note that u and v must be in the LOW level for this to occur.

If both R and S are in the LOW level when the clock negative
transition occurs, an equivalent LOW level is applied dynamically
to both NAND gate inputs forcing both outputs to the HIGH level

but when the current stops fIowing through the capacitors, the LOW levels

are released and the HIGH levels (cross-coupled from the ou‘bplﬂocuments
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‘ g: S:% * Distinction between Synchronous and Asynchronous Tables (continued)
abt the inputs try to force the-outputs to LOW, Fér rather obvious
reasong, the output levels of two cross-coupled NAND gates cannot
exist ip the LOW level simultaneously; a race occurs and it cannot
be predicted which output will reach the LOW level first and the
state of the output is indeterminate. The truth ‘table which describes
the effect is given below:

SYNCHRONOUS MODE
Rh Sn Qn+1
L L Indeterminate
. H L H
‘ | L H L
' H H Qn (Does not change)

In most cases it is assumed that the last level on the synchronous inputs
just before the activating edge of the clock is the one that will be rec-
ognized. However, in some bistable designs some level prior to that exist-
ing at the clock edge may be recognized. In the circuit shown on Page 10,

if the clock goes high and the S or R terminal momentarily oges to "L" the
capacitor will charge and may not discharge before the clock edge even though
the input goes back to "H" and the clock will recognize the "L". The truth

table should note this by a footnote which says''"will store a momentary "L"
(or "H") level,"!'

Asynchronous Mode

For the asynchronous Mode of operation, the truth table describing

the operation is given belobw:

vy, Qn Qn
PS B R E
H L L H
H|H| Q c'in (Does not change)Documents
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N N
T e
N N
.

Distinction between Synchronous and Asynchronous Tables (continued)
A subtlety which exists, however, is that the sequential combination
of u, = L, v, = L to u, = H, v, = H leads to an indeterminate state
much in the same way that an indeterminate state resulted from the
applications of Sy, = H, R, = H :Ln the synchronous mode. This can be

demonstrated in truth table form ‘he following way:

Inputs 6utput .
ot teton [t =toy
u| v u v Q
'L} L |H |H | Indeterminate
Such a condition should be specified in truth table form or as

a footnote to the trﬁ.th table because it is the purpose of the truth

tables to show all possible logic combinations even (and perhaps .

essent:i.ally) those which reflect limitations of the device.

Sub-Iunction Truth Tables

If the device can be broken down into a basic logical cell or groups
of cells, much confusion in interpretation of the tables can be

avoided. Consider again the example given in paragraph 2. 2.1

4 5
v
)

l
¢
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2.2.1 &
2.2'2

Distinction between Synchronous and Asynchronous Tables (continued)

Sub=Truth Tables such as these:

12|~ R IR O
Jl J2 J Kl K2 K In Kn Q""‘l
Lot "L|L|L LIL| Qn
L{H|L L|H|L Ll L
H|H|H HIH|H  HK{H| Qa

Replace the More Cumbersome

! el e 1 T
’L %L .L T Qn
L | L,

2.3 Logic Equations = General
Logic equations must be interpreted by the Boolean Algebra. The
number of levels a logic variable may take on is two. These are
commonly referred to as ZERO (0) and ONE (1), and have been standardized
as LOW (L) and HIGH (H)., A function is said to be HIGH if the equation
which characterizes it equals HIGH. Rules for manipulating the equations
‘ are given in many texts and so will not be related here. The purpose

of the logic equation is to aid the user in establishing those

interrelationships between inputs and outnuts which detem:ibe a t
ocuments
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2.3 Logic Equations = General (continued)
specified level of the output. Boolean Algebra
does not recognize time as a variable; hence, in the algebra the afore-
mentioned symbols Qn am Qn+1 may be treated as different functions
aven though the function refers to the same terminal or signal line.
2.3.1 The Logic Equation and the Truth Table
The logic eqpation‘supports the truth table in asserting the con-
ditions required to obtain a HIGH (H) at the output either at
time (n+l) in the case of synchronous operation, or at time n in
the case of asynchronous operation. Separate logic equations should
describe the "don't care" conditions such as Illogical entries or
entries which lead to indeterminate outputs. In order to fully

support the truth table, therefore, equations which define input

feétrictions should also be provided.

SYNCHRONOUS MOLE

Consider the synchronous mode of operation of the bistable device

discussed in Section 2.2,1/2,2.2. The truth table is:

The lopic equation which specifies

snl B | O when Qu4 = 1 is

Ll Lay Qaa "SRy + 5,
5 g % which reduces to

H | H!| (Indeterminate) Q-+l * FneQp + 5n

(Simplest Form)

If we plug in the values Rn = H, Sn = H into this equation, it
would appear that Q;; becomes HIGH for this comdition. The .

equation which is required to fully support the truth table
Documents
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T *

2.3,1 The Logic equation and the truth table (continued)
. _ is given as INPUT RESTRICTIONS: Sr; = R, =L

Note that logic eqﬁat.ions in their simplest form are most useful
to the logic designer. Details of the device are available to
him from the logic diagram and the truth table.

ASTHCHRONOUS MODE -

Consider now the asynchronous mode of operation for which the

truth tables are:

IR RIS Yo Ity
L | L || H [H(indetamimtg u| V|| w| v | Q
H L L |H L| L | H HI Indeterminant
L | H H| L (Saquential-combinational)

H i Op | On (no change)

(combinati.onal)
Note that outputs are directly dependent on inputs whereas table
on the right is dependent on the sequence of input signals,
Logic cquations supporting these truth tables are:
Q, "u, + w, v, Q

T =7 +
n n"' Y% n q‘
The input restriction may be expressed in an equation as follows:

mn" ) | * (upevy |=L

t - -
to | "ty

Recognizing that the first line of the truth table shows both

o outputs to be in the same Llevel at the same time, the rather
- common practice of naming these two outputs with the same letter
' Documents
symbol, except for the complement bar on the one, nuct be use% ]
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2432 Functional Designations : : .
Use of ﬁin numbers in logic equations could conceivably cause
difficulty, for example, 641 ™ 3n 6n + 2n, 2y 3n = L is less
meaningful to the logical designer than Qu4) = Rn Qn+Snsy Sn Bn = 1L
Hence it is recommended that logic equations be given in temms of

commonly used symbblogy for loglc functions, if possible,

2¢3¢3 Multiple Inputs to Flip~Flops
Consider the case where there are two input AND gates driving the
J=K inputs to a flip-flop.

ioeo, i

' d, Ja
7% e
Q_®

Either Qg =Qu Iy +Qu K, , J =Jdy Jp, K =Ky K

Or Q"% d1n don + @ Ky Ko

are acceptable

Of course this should be done in a similar fashion to the way the

~truth tables are structured.
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. 2.3, Distinguishing Between Modes of Operation

Since synchronous and asynchronous refer to two different modes
of operation, separate logic equations should be usede A hypo-

thetical example is given below:

Synchronous Asynchronous

Uil "Q dn +Q Ky Q =8y + 7, Q

1111
rKC JS
Q Q
| !
6 4
®
3.0 Mechanical Data (No Comments)
Documents
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4.0 Maximuwn Limits - .
A maximum 1imit is a limiting value of voltago, curront and/or toxnporat;uro
which is to bo excoodod only at the rick of pormanontly altering the charace
toristicy of the bistables A combination of mmd.nmm limits cannot nomm);

bo attainod simultaneously.

L. Tomperature
L.l.l Storage Temporature Range defines the range of environment in which
‘a bistable may be stored with no electrical connections to the
devico.
Lels2 Temperature Range under Bias defines the temperature range in which
the bistable may be operated when it is in a normal operating modes
One should be cognizant of the fact tha*: if opera{'.ing temperature

range is specified, electrical characteristics must be registered

at the temperature exiremes,

L.2 Terminal Voltage and/or Currént defines. the maximum voltage and/or cur=
rent that may be safely applied to each terminal of the bistable over
the spocified temperature ranges. ELach of these maximum values are defined
indopendently of all others. For example, if a maxirum output supply
voltﬁgq ig specified to be § volts and a maximum output current is
specifiod to be 30 mA, the 8 volt and 30 mA conditions cannot be applied

simultanoouslys
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5.0 Electrical Characteristics

In thia portion of tha format the paramoters and the characteristicl
of the'regiéter‘ed oirouit are dafined under specified conditions, FEach
paranebter 13 vorifiad by Limita shoym for each tonte Tho aonditions are
clearly defined for each ﬁost. It should be noted that there is no
inference or requirement that the tests be performed by the registrant
or other manufacturers of the regilstered device. The format merely says
that one would expeoct the electrical characteristics of the device to be
equal to or better than the individual parameter limits shown under the
conditions showm.

The electrical characteristics are divided into four broad seoctions.

‘ 5.1 Operating conditions for normal use
5.2 Static characteristics
5«3 Dynamic characteristics
5.1y Power characteristics
Current and Voltage Convention for registering bistable circuits
A, Currents
Direction and Sign
Current is called positive when ourrent flows into a toerminal.
This 48 true regardless of whether it is an input or an output.
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The following diagram shows positive current

SN
I

The following diagram shows negative current

I

Magnitude = For nurposes of registration the magnitude only is

considered when comparing a current. Therefore, a maximum current
which is negative is its greatest magnitude. (~10mA is larger

than =lmA), Where a parameter limit is a maximum negative current,
any magni tude, without regard to sign, less than the limit is

permi asibles.

Be Voltage

Direction and Sign

A voltage is always measured in relation to a reference point.

This is generally ground or a common pin. The positive terminal

is that one into which electrons flow when the two terminals ave
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Voltago (continued)

connoctod togother, A voltago can then bo positive oxr nogative
in rolation to the gpoecified torminal or reference,

Magndtude

Just as in owrrent, sign 1s not oonsidored when ranking
magnitude. =10V is larger than =l volt

5.1 Opoerating Conditions -

This seotion describes the power supply voltages and tempergture for

whnich oporation is claimed. In additlon it describes the test technique

used to verify proper operation,

‘ 5.1.1 Nominal Supply Voltages
While a circuit may Operaté over a range of power supply voltages,
it 1s generally true that optimum operation ocours at a specific
voltage. Show here the nominal supply voltages to be applied
and denote the pin to Mch it is applied. It is intended that
the voltages be referenced to a common ground pin; if this is
not true, it should be clarified here, The registrant may add

4 other definitions such as percent or magnitude variation permissible.

5.1.2 Opeorating Temperature

This will define the restrictions on the devices capability to

oporato within the temperature gpectrun,

. Sele2.,1 This doscribes the dofﬁﬁtion of the 25°C condition ag

to whother it is ambient or case, Either oondiﬁ.on nay .
ocuments
be used to define the eleotrical oharac".:.‘.:‘-iqucumem Sharihg Hub

Copyright Solid State Technology Association __\
Reproduced by IHS under license with JEDEC

Full document details: JEDEC JEB15-1969 scan


http://www.avadocuments.com/doc/jedec-jeb15-1969-scan
http://www.avadocuments.com/doc/jedec-jeb15-1969-scan

EIA JEB1S b9 MM 3234600 0002978 - W

22

5.1.2,2 If oporation is olaimod or permittod over a temperature

range then statie ' charactoristiocs must be

dofined for that temporature range.

5¢1.2,3 To periit flexibility in testing techniques and still
provide good definition of the reglstored device a
choice of stabilized D,Ce or pulsed D,C. testing is per=
mitteds Whichever is used must be defined to permit
interchangeability,
D.C. Stabilized };ests are made after dll transients
induced by operating oonditions have ended, Electrical
and Thermal stability have been reached,
Palsed,the electrical conditions for testing thoe parame

eter have been applied long enough to reach eleotrical

stability but tho themal condition may not have
stabilized. In faot, the converse is often considered
true, that is, the thermal conditions are considered

to be the same as they were before any eleotrida'l.
conditions were introduced. This concept is generglly
applied for automatic, high speed testing, It is obvious
that for repeatability and interchangeability the time
and duty cyole of the applied voltages are very impo}tap?;
and must be defin.ed heree Even though the measurement
tochnique 18 defined as pulsed the parameters measured
are still considered to be the static characteristics.

5.4 OStatde 'Ch.-araotofistioa
T : arameters which are measured at the time the
Thls seotion ' defines p ' bocuments
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5.2 Static Characteristics (continued)
' bistable‘ device is in a stable electrical logical state. This

stable state will be the result of a static input and output applied
electric_:a.l conditions. To achieve the required state may have taken

a sequence of electrical con&itions (pulses) or it may have been
achieved by statically i‘orcing the condition through input or output
terminals. Rega.fdless of the technique used, time is not considered a
variable; the parameter measurement is unei;fected by time (except as
described in 5.1.2.3).

The introductory paragraph in the format for this section provides

expansion of its intent.

5.2.1 & 5.2.2 These sections are input logic voltage level definitions.

' This is the starting point of the registration of all
electrical parameters. They are, by nature, definitions
of the maximum and minimum LOW (L) and HIGH (H) voltage
levels which will be accepted and recognized by the
registered device. These do noj.. appear as parameters in
the format. The validity o£ the definitions is proven by
using them as conditions and verifying that they do result
in proper logical operation according to the truth tables
of paragraph 2.2, They are used in the static and Dynamic
characteristic sections,
Care should be ﬁa.ken not to confuse the definitions in
these paragraphs [5. 2,1 (VIr MAX and Vyp MIN) and 5.2,2
(Vyy MAX and Vig Mﬂ\Tﬂ with the output parameters of

. paragraphs 5.2.4 (Vqp ) and 5.2.5 (Voy)e The definitions

in 5.2,1 and 5.2,2 when applied as described in 5 2.1
Documents
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5.2,1 & 5.2.2 (continued) dynamic characteristics) will reamlt in the
specified output lavels, It‘\ cm be said that the definitions
of 5. 2..1 and 5.2,2 are the range of input conditions and ‘
will result in the range of cutpt levels shown in 5,2.L
and 5.2.5.
Generally the output levels of a bistable are intended
to be compatible with its input reqirements, The bistable
is intended to drive other bistables
1like itself or other logic elements in the same family
having the same input requirements. Therefore, a

relationship generally exists as depicted in the following

figure, A

INPUT ouTRUR

Vi MAX

Input definitions VOH MAX ) Output results

required in para=- / / // \\ \\ i as defined in

graphs 5¢2.1 and VId MIN OH MIN paragraphs

5. 262 : 5.2.'4 and 50205 )
V11 wax Vormx | o

Vg MIN J

It 18 possible that different types of inputs (paragraph 1. 3)

o Voo M

may have different ranges of permissible Logical input
voltages, The asynchronous may be different than the
synchronous, etc, Where this is true the defintions

must be shown by pin #,

5¢2.3 Reference Voltage
If the registered bistable device requires a reference voltage,
it will be defined here, The registrant has the option of defining

a reference voltage (and its tolerance) for all tests at each .

tempe rature or specifying the reference voltage at each "“‘"B'Bf:uments
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Reference Voltage (continued)

If the latter choice is made then the tolerance for these reference

voltages should be shown in 5.2.3 (b)e

Voo '
This characteristic is intended to define the maximum (5.2.L.1)

and minimum (S.2.502) LOW level of the bistable output(s) under
worst case conditions of input levels and output loading.
In 5.2.L4e1, V. oL MAX . is defined for two conditions. First,
in S.2.le1e1, VoL maximum is determihed under normal internal
stable conditiong. All inputs (asynchronous and synchronous) are
at worst case levels for this stable state, but are not intended
to force the states In 5¢2.Ls1s2, the output state is forced and
held by asynchronous inputs which are then at their worst case
levels, Para. 5.2.L.1.1 applies to any type of bistable circuit
and must be specified whereas 5.2.lL.1.2 may or may not be applicable
depending on the particular type of circuite Figure 5.2.L4.1 shows
two examples of applying 5e2.Lel.l and Se2.le1.2 to basic RTL and
DTL bistable circuitse

The V o, minimum is defined in 5.2,L¢2 and (as is the case for -
logic gates) this characteristics is primarily intended for ECL
type circuits although it is equally applicable to other typese
However, in cases such as DTL it is recommended to specify this
characteristic 'as‘zero volts rather than determine the actual
minimume In any case, all inputs must be at that worst case level
which i1l make the output level in question a minimum, either
holding or not holding the.bistable in this state, whichever is

worse. For a specific ECL circuit example, see Figure 5.2.l¢2.
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Ge2e5 Vou .-
This characteristic is intended to define the maximum (5¢24542)

and minimum (5.2.5,1) HIGH level of the bistable output(s) under

worst case conditions of input levels and output loadinge

For (5e245e1) Vg minimum is again defined for two conditions -

in a similar manner as in 5e¢2.4.l. The first (5.2.5.1.1) is nor=-

mal internal stable condition. The éther (542.5.142) is the state
forced and‘held by asynchronous inputs. Parac 5e¢2+5.1.1 applies

to any type of bistable circuit and must be specifieds But

5e2e541e2 may or may not be applicable depending on the pﬁrticular
circuits An example of application to a basic TTL circuit is given in

Figure 5020501

Paras 5.2.5.2 is the Vpy maximum and here also is primarily

intended for ECL type circits. For this case all asynchronous

inputs must be at their worst case levels to make the output. "H"
level in question a maximum, either holding or g_o_'_b holding the
bistable in this state, whichever is worse. % See Figure 5.2.U4.2

for application to a basic ECL circuite

542.6 I
The purpose of this characteristic is to define the output current
capability of the bistable when it is in the state in which, under
normal conditions, it is not required to supply current. The in-
tent is to define the type of circuit output, emitter follower,

resistor pull-up, etc,

In 5.246.1 Ij is defined at V< Vp, ... Wwith the bistable [

in that state which would normally product a "L" output, or
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52,6 I, (continued)

agynchronous inputs at VIL MmN °F Vg MAX to force the output to

the "L" level. All other inputs and outputs are to be a‘b their

worst case valuese In the case of ECL type bistable circuits,

this characteristic would determine the minimum and/or maximum
value of the output emitter follower resistor R, shown in Fig, 5 .'2.1;.2‘-.
This characteristic would not be applicable to RTL, DTL, or TTL type

circuitse

For 5424642 I is defined at Vy <V with the bistable in

0 IL MAX ,
that state which would normally produce a "H" output, or asynchronous

inputs at W or V. to force the output to the "H® lewvel,

IL MIN IH MAX
This is applicable to RTL and DTL type circuits would distinguish
the type of circuit output, e.gey resistor pull up, emitter follower
pull=in, etce This chabacteristic would not be applicable for the
ECL bistable, because this is covered in 5:2.5.1 where the Iy yuy
is used. For other types of circuits this is refe::red to as short

circuit currente.

5¢2.7 I

I
This characteristic defines all (asynchronous and synchronous and

clock) input currents for both HIGH and LOW levels. A maximum must

be specified and a minimum may be specified for each input.

Parao 5.2.7.1 defines-I  for V & Vpy y,y with worst case

levels on all other inputs and worst case output loading. In some
cases it may be necessary to force output levels with asynchronous
inputs to obtain the worst cases Several examples of application

to specific types of circuits are given in Fiéure 5¢2070
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