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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts. :

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

available please contact our representative. He is at your service and will be glad to
answer your inquiries

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness: its publication conveys no licence under any patent or other right. nor
does the publisher assume liability for any consequence of its use: specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way, in whole or in part without the written consent of the publisher.

December 1972



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts. issued on the dates indicated.

Part 1a Transmitting tubes for communications

April 1973

and Tubes for rf. heating Types PB2/500 + TBW15/125

Part 1b Transmitting tubes for communication
Tubes for rf. heating

Amplifier circuit assemblies

Part 2 Microwave products
Communication magnetrons
Magnetrons for micro-wave heating
Klystrons
Traveling-wave tubes

Part 3 Special Quality tubes;

Miscellaneous devices
Part 4 Receiving tubes
Part 5a Cathode-ray tubes
Part 5b Camera tubes; Image intensifier tubes

Part 6 Products for nuclear technology
Photodiodes
Photomultiplier tubes

Channel electron multipliers
Geiger-Mueller tubes

Part 7 Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes
Trigger tubes

Switching diodes

Part 8 T.V. Picture tubes

February 1974

May1973

August 1973

Diodes

Triodes

T-R Switches

Microwave Semiconductor devices
[solators Circulators

March 1972

September 1973
November 1973
December 1973

Janvary 1974

Neutron tubes
Photo diodes

February 1974
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifving tubes

November 1972



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part la Rectifier diodes and thyristors

Rectifier diodes
Voltage regulator diodes
Transient suppressor diodes

Part 1b Diodes

Small signal germanium diodes

Small signal silicon diodes
Special diodes

December 1972

Thyristors, diacs, triacs
Ignistors
Rectificer stacks

December 1972
Voltage regulator diodes
Voltage reference diodes
Tuner diodes

Part 2 Low frequency and deflection transistors January 1973

Part 3 High frequency and switching transistors

Part 4a Special semiconductors

Transmirting transistors

Micr

Field effect transistors

Part 4b Devices for opto-electronics

Photosensitive diodes and transistors

Light emitting diodcs
Infra-red sensitive devices

Part 5 Linear integrated circuits

Part 6 Digital integrated circuits
DTL (FC family)
CML (GX family)

February 1973

March 1973
Dual transistors
Microminiature devices for
thick- and thin-{ilm circuiis

March 1973

Photocouplers
Photoconductive devices

July 1973

April 1974
MOS (FD family)
MOS (FE family)

April 1974



COMPONENTS AND MATERIALS (GREEN SERIES)

These series consists of the followj.n'g parts, issued on the dates indicated.

Part 1 Circuit Blocks, Input/Output Devices, January 197
Electro-mechanical Components , Peripheral Devices
Circuit blocks 40-Series and CSA70 Input/output devices
Counter modules 50-Series Electro-mechanical components
Norbits 60-Series, 61-Series Peripheral devices
Circuit blocks 90-Series

Part 2  Resistors, Capacitors April 197
Electrolytic capacitors Fixed resistors
Paper capacitors and film capacitors Variable resistors
Ceramic capacitors Non-linear resistors
Variable capacitors (VDR, LDR, NTC, PTC)

Part 3  Radio, Audio, Television June 197
FM tuners Components for black and white TV
Loudspeakers Components for colour television
Television tuners, aerial input Deflection assemblies for camera

assemblies tubes

Part 4a Soft ferrites October 197
Ferrites for radio, audio and television Ferroxcube potcores and square cores
Small coils Ferroxcube transformer cores

Part 4b Piezoelectric Ceramics, Permanent magnet materials October 197

Part 5 Ferrite core memory products 1) January 197
Ferroxcube memory cores Core memory systems
Matrix planes and stacks

Part 6 Electric Motors and Accessories March 19
Small synchronous motors Miniature direct current motors
Stepper motors

Part 7  Circuit Blocks September 19;

Circuit blocks 100 kHz -Series
Circuit blocks-1-Series
Circuit blocks 10-Series

Circuit blocks for ferrite core
memory drive

1) 4 Chapters of our former Part 5 (August 1972) are no longer included : chapter "Mag-
netic heads" has been withdrawn, chapters "Quartz crystal units" and "Variable mains
transformers' are published as separate booklets, chapter "Microwave devices'" has beer
transferred to the blue Handbook Series "Electron tubes" Part 2.

March 1974
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PREFACE

PREFACE TO DATA OF INTEGRATED CIRCUITS

. General

The published data comprise particulars needed by designers of equipment in
which integrated circuits are to be incorporated, and criteria on which to base
acceptance testing of such circuits. For ease of reference, the data on each cir-
cuit are grouped according to the several headings discussed below.

The limiting values quoted under the headings Characteristics and Package Out-
line may be taken as references for acceptance testing.

Values cited as typical are given for information only.

For anexplanation of the type designation code, see the section Type Designation.
For an explanation of the letter symbols used in designating terminals and per-
formance of integrated circuits, and the electrical and logic quantities pertaining
to them, see the section Letter Symbols.

. Quick Reference Data

The main properties of the integrated circuit summarized for quick reference

. Ratings

Ratings are limits beyond which the serviceability of the integrated circuit may
be impaired. The ratings given here are in accordance with the Absolute Maxi -
mum System as defined in publication no. 134 of the International Electrical Com-
mission; for further details see item 2 of the section Rating Systems.

If a circuit is used under the conditions set forthinthe sections Characteristics
and Additional System Design Data, its operation within the ratings is ensured.

. Circuit diagram

Circuit diagrams and logic symbols are given to illustrate the circuit function.
The diagrams show only essential elements, parasitic elementsdue to the method
of manufacture normally being omitted. The manufacturer reserves the right to
make minor changes to improve manufacturability.

. System Design Data and Additional System Design Data

System Design Data normally derived from the Characteristics and based on
worst -case assumptions as totemperature, loading and supply voltage, are quoted
for the guidance of equipment designers. Supplementary information derived from
measurements on large production samples may be given under Additional Sys-
tem Design Data.

October 1968 1



PREFACE

6. Application information

Under this heading, practical circuit connections and the resulting performance
are described. Care has been taken to ensure the accuracy and completeness of
the information given, but no liability therefor is assumed, nor is licence under
any patent implied.

7. Characteristics

Characteristics are measurable properties of the integrated circuit described.
Under a specific set of test conditions compliance with limit values given under
this heading establishes the specified performance of the circuit; this can be
used as a criterion for acceptance testing.

Values cited as typical are given for information only and are not subject to any
form of guarantee.

8. Logic symbols (digital circuits)

Graphical logic symbols accord with MIL standard 806B.
Supplementary drawings correlate logic functions with pin locations as a help to
laying out printed circuit boards.

9. Outline drawing and pin 1 identification

Dimensional drawings indicate the pin numbering of circuit packages.

Dual in-line packages have a notch at one end to identify pin 1.

Take care not to mistake adventitious moulding marks for thepin 1identification.
Flat packs identify pin 1by a small projection on the pin itself and/orby a dot on
the body of the package.

Metal can encapsulations identify pin 1 by a tab on the rim of the can.

2 October 1968



TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

The type number consists of three letters followed by a four digit serial number (some-

times augmented by a version letter).

First two letters:

Family circuits
The first two letters identify the family.

Solitary circuits

The first letter identifies the circuit as:

S-digital
T-analogue

U-mixed analogue/digital
The second letter has no special significance.

The third letter

indicates the operating ambient temperature range or another significant

characteristic. Letters B to F stand for the following temperature ranges: 1)

B:
C:
D:
E:
F:

0 to +70
-55 to +125
~-25 to +70
-25 to +85
-40 to +85

°c
oc
oc
oc
oc

When no temperature range is specified, the third letter is A. Other third letters identify

special family versions or treatments (e.g. radiation hardened).

The serial number following the three letters may be either a 4-digit number or a pro-
prietary type designation comprising a combination of letters and digits. Proprietary

type designations consisting of less than 4 characters are extended to 4 by putting zeros
(0) before them.

1) If a circuit is published for a wider temperature range, but does not qualify for
another classification, the letter designating the nearest narrower temperature range
is used.

April 1973
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PACKAGE OUTLINES

14 LEAD PLASTIC DUAL IN-LINE (type A) Dimensions in mm

<+—— 8,25max
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g
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o
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o
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025
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[ 87— |
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7,60 szsmiss

A) Centre-lines of all leads are
within + 0,127 mm of the
nominal positons shown: in

N ‘3‘ A e the worst case, the spacing

hetween any two leads may,

1 4 5 6 7 deviate rom nominal by

2 3
: ) 0. 254 mm.
T R

L ead spacing tolerances ap-
Ny from seating plane to the
top view tine adicated,

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 min above it).
If itstemperature is below 300 ©C it must not be in contact [or more than 10 seconds:
. Y Oy e -

if between 300 °C and 400 "C. for not more than 5 seconds.

o

By dip or wave

260 °C is the maximum allowable temperature of the solder: it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds,

The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.

3. Repairing soldered joints

The same precautions and limits applv as in (1) above.

2 ‘ I November 1973



PACKAGE OUTLINES

16 LEAD PLASTIC DUAL IN-LINE (type A) Dimensions in mm

<+—— 825max ———=
'<— —————— 2185 max -~ g‘z‘g —
H T
=2 I T
a
4 470
;g max
3 Yos | F
\ :} min_
) 4076 B 025
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290 [ozsal@) A
T [2.54] T
- 2’2‘<—>‘4f—->]<—~—>l<~—~> «——»4—»4——»! B - ——
max
950 -
7~80 72550414
|
16 15 A 13 12 1" 10 9 A) Centre-lines of all leads are
within 0, 127 mm of the
4 ) N S nominal positions shown: in
the worst case, the spacing
STWEEeN o lec < av
1 2 3 . 5 6 7 g bst\.\ztnfmy two f.dds may
deviate from nominal by
LA L G L ] £0,254 mm.
) ) B) Lead spacing tolerances ap-
ply from seating plane to the
top view line indicated
SOLDERING
1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds:

if between 300 °C and 400 °C, for not more than 5 seconds.

2. By dip or wave
260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. 1f the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.

November 1973 3



PACKAGE OUTLINES

24 LEAD PLASTIC DUAL IN-LINE

seating

plane

Dimensions in mm

A A A
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side view

F

to’p view

A) Centre-lines of all leads are

within +0, 127 mm of the
nominal positions shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

B) Lead spacing tolerances ap-

ply from seating plane to the
line indicated

*y Pin 1 position may be

identified by the presence of:
-a, borc, or
-band c

o~

November 1973



PACKAGE OUTLINES

16 LEAD CERAMIC DUAL IN-LINE

Dimensions in mm

- 20,32 max > <«—— 8,25max —
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Notes

1. Leads are given positive misalignment so that they grip after insertion,

2. Leads are Ni-Fe. pure tin plated.

November 1973



PACKAGE OUTLINES

24 LEAD CERAM'C DUAL |N-L|NE Dimensions in mm

? |
|
533 $
318 |
v [
f '
0,51min 3,8min
| 2o e |
el 254 e ol 1«05
— E - 333 [ .
e 13 -

24 23 22 2 20 19 18 17 16 15 14 13 T
|
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> 14,6
131

1 2 3 4 5 6 7 8 9 10 " 12 ) '

;‘ 15,3 =

‘ !

’ (.

|
- —
[
[
0,28
S\ 023
I 7255849
|<** S 19 max - - e -
Notes

1. Leads on opposite sides are designed to fit in holes 15,24 mm apart. They arc given
positive misalignment so that they grip after insertion.
2. Leads are gold plated Kovar,

6 November 1973



PACKAGE OUTLINES

14 LEAD METAL-CERAMIC DUAL IN-LINE  Dimensions in mm

- 762 —
18,16 max | <— 6,3520,15 —
l
‘ 1
2,64 max .
' =a T
1,27min
t - 0,28
+| |« 051 ~ 023
le 8,89 ol
(notet)
72553271
top view

notch on «l\+—
bottom |7

1. Leads on opposite sides are designed to fit in holes 7,62 mm apart. They are
given positive misaligment so that they grip after insertion.
2. Pin 1 is normally marked by a dot.

November 1973 7



PACKAGE OUTLINES

24 LEAD METAL-CERAMIC DUAL IN-LINE  Dimensions in mm

| 31,30max >
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7255367

Notes

1. Leads on opposite sides are designed to f{it in holes 15,24 mm apart.

2. Pin 1 is marked by a notch and connected to the metal lid on the bottom of the
package.

3 November 1973



PACKAGE OUTLINES

TO-]OO METAL ENVELOPE Dimensions in mm

g‘! 0.8

j max
767 ————
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»! 47max e 12,7min —— 1 1255714
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HANDLING
MOS DEVICES

Measures to be taken when handling MOS devices

Though all our MOS integrated circuits incorporate protection against electrostatic dis-
charges, they can nevertheless be damaged by accidental overvoltages. In storing and
handling them, the following precautions should be observed.

1. Store and transport the circuits in carriers that either short-circuit all leads or in-
sulate all leads from external contact.

2. Work on a conductive surface (c.g. a metal table top) when testing the circuits or
transferring them from one carrier to another. T'lectrically connect the person doing
the testing or handling to the conductive surface, as by a metal bracelet and a con-
ductive cord or chain. Also connect all testing and handling equipment to the surface.

3. Mount MOS integrated circuits on printed circuit boards after all other components
have been mounted. Take care that the circuits themselves, metal parts of the board,
mounting tools, and the person doing the mounting are kept at the same electric po-
tential (earth).

If it is impossible to earth the printed circuit board, the person mounting the circuits
should touch the board before bringing a MOS circuit into contact with it.

The soldering iron or bath should also be kept at the same potential as the MOS cir-
cuit and the board.

4. Avoid building up electrostatic charges through movement of air over non-conductive
material (plastics, ceramics). Acid sinks and test ovens call for special precautions
in this regard.

Beware of voltage surges due to:

- switching electrical equipment on or off
- relays

- a.c. lines.

5. 1f possible, dress personnel in anti-static clothing (no wool, silk, or synthetic fibres).

N.B. Points 2 and 3 call for special attention to personnel safety.

November 1971 1






GRAPHICAL SYMBOLS

gates

GATE SYMBOLS

Symbols taken from MIL-STD-806B published 26-2-1962 together with the explana-
tion given in the MIL-STD are framed (the number in brackets refers to the sec-
tion of the MIL-STD from which the extract has been made).

Other symbols and explanations are unframed.

A. LOGIC SYMBOLS (5 partial)*)

AND The symbol shown below represents the AND function (3.1).

input output
side side

OR The symbol shown below represents the OR function (5.2).

input output
side side

EXCLUSIVE-OR The symbol shown below represents the Exclusive-OR func-

tion (5.6).
input. output
side side

STATE INDICATOR (Active) (5.3). The presence of the small circle symbol at
the input(s) or output(s) of a function indicates:

(a) Input Condition. The electrical condition at the input terminal(s) which con-
trol the active state of the respective function.
(b) Output Condition. The electrical condition existingat the output terminal(s) of
an activated function.
state

D / indicator

(5.3.1) A small circle(s) at the input(s) to any element (logical or non-logical)
indicates that the relatively LOW (L) input signal activates the function.
Conversely, the absence of a small circle indicates that the relatively
HIGH (H) input signal activates the function.

(5.3.2) A small circle at the symbol output indicates that the output terminal of
the activated function is relatively LOW (L), the absence indicates that
the output terminal is relatively HIGH (H).

This small circle shall never be drawn by itself on a diagram.

On pages 4 and 5 the terms HIGH and LOW and the translation of logic notations
"0" and "1" into HIGH and LOW will be elucidated.

*) See appendix for drawing dimensions.

T

February 1969 1



GRAPHICAL SYMBOLS

gates

EXAMPLES

AND (5.1.1)

A
L
H
L
H

The output is HIGH if and only
if all inputs are HIGH.

OR (5.2.1)

The output is HIGH if and only
if any one or more of the inputs
are HIGH.

EXCLUSIVE -OR (5.6.1)

(il W
= | w

|ania IRl ol e

=D

- =
T Tt

The output is HIGH if and only
if any one input is HIGH and all
other inputs are LOW,

The output is LOW if and only
if all inputs are HIGH

The output is LOW if and only
if any one or more of the inputs
are HIGH.

D

The output is LOW if and only
if any one input is HIGH and all
other inputs are LOW.

[S+]

H February 1969




GRAPHICAL SYMBOLS

Table I, (5.7) of MIL-STD-800B, shows two-input AND and OR gate symbols with
all the possible combinations of terminals with or without state indicator. It will be
noted that the AND-gate symbol in the Ist columnhas the same function table as the

OR -gate symbol in the 2nd column.

Table 1
AND OR Function Table
A B|X
v H H|H
A A H L|L
X
=D P HoLiL
L L|L
H H|L
g e L H|H
L L|L
H H|L
‘:D—x AD_" H L|H
* 8 L H|L
L L|L
H H|L
A@_x A:Do_x H LJ|L
* 8 L H|L
See note 1 L LiH
H H|H
A A H L H
e X 8 X L H|H
L L|L
H H|H
A@_x AD H L|L
e 8 X L H|H
L L|H
H H|H
‘jDO—x A:D_x H L|H
° * L H|L
L L|H
H H|L
8 8 L H|H
See note 2 L Lluy

Note 1. In literature often described as NOR.
Note 2. In literature often described as NAND.

Although the MIL-STD-806B does not use the expression NAND and NOR they are

referred to becaused these terms are commonly used.

February 1969

|



gates

GRAPHICAL SYMBOLS H

Although MIL-STD-806B shows the EXCLUSIVE -OR symbol only without state indi-
cator, for the sake of completeness Table II shows it with all the possible combi-
nations of terminals with or without state indicator. It will be noted from the table
that one function table (3rd column) is applicabie to four symbols.

Table II
Symbol Symbol Function Table

See note 3
A D A=) Ho—x
B =G A s —91__~

Note 3. In literature described as BINARY COMPARATOR

HIGH AND LOW

The terms relatively HIGH and relatively LOW are explained with reference to the
following three examples

HIGH
+0.5 volts = LOW +0.5 volts = HIGH

+35 volts

!

H

-5 volts = LOW -5 volts = HIGH

=10 volts = LOW

It can be seen that the more positive voltage is termed relatively HIGH and the less
positive is termed relatively LOW. These terms are abbreviated to HIGH (H) and
LOW (L) respectively and are used throughout MIL-STD-806B.

4 ]. February 1969
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gates

LOGICAL "1" AND "0"

In deviation from MIL-STD-806B Appendix B, which for the sake of fully general
systems applicability (page 17, fig.5) refrains from establishing any fixed relations
between "active-nonactive' and "logical 0-1", we have in the following rules chosen
to relate "active" to "1" and "non-active" to 0", as being most suitable when re-
garding ¢ach gate function separately.

"0" at the input always symbolizes the non-activating signal or, at the output, the
signal from a non-activated gate;

oy

at the input always symbolizes the activating signal or, at the output, the signal

from an activated gate. (The expression activated does not mean that current

must flow at the respective terminal(s) but refers to the influence of inputs upon

the output(s) of the respective gates.)
The translation from the logic notation into the electrical levels HIGH and LOW is
explained with the aid of two examples, one without state indicators and one with,
In each case a two-input AND gate truth table is drawn up, and a function table cor-
responding to the symbol is given so that a direct comparison can be made.

For inputs or outputs without

EXAMPLE

Truth Table

Inputs | Output

A B X

————————————
0 0 0
10 0

N 0

11

Inputs | Output

A B
0 0
1 0
0 1
1 1

X

0
0
(

oy

1

state indicator

with state indicator

Logic 1 = HIGH (H)
Logic 0 = LOW (L)

Symbol

Inputs
A B
L L
H L
L H
H H
Inputs
A B
H L
L L
H H
L H

Function Table

Logic 1
Logic 0

Output
X

T

Output
X

H
H
H
L

LOW (L)
HIGH (H)

February 1969
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gates

B. DRAWING PRACTICE

Any of the symbols from Tables I and II may be used in diagrams, bearing in mind
the following general rule.

Every signal line shall preferably have at each end

either a state indicator circle, -

or no state indicator circle.

An example showing how compliance with this rule can be achieved is given inthe
following sketch.

=EDSC L Dom
ABHCO should be ABHCD
drawn as
R Ao
fig. 1 fig.2

parent that it behaves as an OR function than when drawn as in fig. 1 (cf. table I).

A further advantage of drawing the symbol of gate 3as in fig. 2 is that it ismore ap-

When state indicators arenot used no more than four input lines shouldbe drawn at the
input side of the symbol (sec fig.3).

When state indicators are usednomore than three input lines should be drawn at the
input side (see fig.4).

Following these rules will help to avoid unnecessary crowding of lines in the drawing.
When more input lines are needed the input side of the symbol can be extended in
any of the wavs indicated in fig. 5.

- F> £ >

fig. 3 fig.4

Equidistant
lines

fig. 5

6 February 1969
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gates

EXTENDED INPUTS

If the number of inputs to an expandable gate is extended by means of an expander
circuit, the output line(s) of the expanderis (are) connected to the specific expansion
input(s) of the gate as drawn below.

The expander symbol shall be drawn to the same dimensions as the gate symbol;
however, two filled arrows shall be drawn on each connection line, one arrow close
to the expander symbol and another close to the gate symbol.

o
o5

@—{f}
E
J
E
{ = gate

12 = expander

A signal line provided with arrows nceed not imply the usual togic levels. Generally
it should ot be Cconnccied w Tnormal” anputs or outputs of gates.

C. OUTPUT COMBINATIONS (0.3)

Where functions have the capability of being combined according to the AND (or
OR) function, simply by having the outputs connected, that capability shall be
shown by enveloping the branched connection with a smaller sized AND or OR
svmbol .

—
—

function

Dot "AND" Dot "OR"

Note: These connections of outputs are often described in the literature as "WIRED-
OR".

February 1969 7
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gates

EXAMPLES

The function Z is activated on its input by a HIGH level (be -
cause a state indicator is not applied there) if and only if
both outputs of functions X and Y are HIGH.

The branched connection shall therefore be enveloped by a
small-sized AND symbol.

The function 7 is activated on its input by a LOW level (be-
cause a state indicator is applied there)if and only if one or
both outputs of the functions X and Y are LOW.

The branched connection shall therefore be enveloped by a
small-sized OR symbol,

It should be noted that it would seem necessary to use state
indicators on all terminals of the Dot "OR" symbol for cor-
rect interpretation of the circuit. However it is not usual to
use state indicators on Dot symbols.

APPENDIX
DRAWING DIMENSIONS

Ratio of dimensions of symbols may be derived from the drawings shown.

AND
Symbols enveloping a branched connection
shall have half thedimensions of the funda-
mental symbols.

OR

1.5a
\ EXCLUSIVE -OR
. 2a
o) STATE INDICATOR

8 February 1969
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flip-flops

FLIP-FLOP SYMBOLS

1. GENERAL SYMBOL

forcing
input
preparatory input — — output
command or toggle input —§ FF
preparatory input — output
forcing
input 7285455

2. DEFINITIONS

Active or "1" state of an input signal.

That state (either a level or a transition fromone level to the other)which causes,
directly or indirectly, a change of the output statc. Conversely, the inactive or
"0" state of an input signal is that state which does not cause an output change.

Output state.
There may bc onc output terminal {(Q) or two (Qy and Q2). If there are two, the
"output state" refers to the states of the signals at Q] and Q2; since these are
normally complementary, the state at Q] is usually considered to represent the
output state.

Preparatory input terminal (e.g. ], K, D)

An input terminal to which application of an active signal does not directly cause
a change of the output state but prepares the circuit for such a change.

Command input terminal (T)

An input terminal to which application of an active signal causes the output toas-
sume the state corresponding to the preparatory inputs. It is also known as the
"clock input terminal".

Toggle input terminal (T)

Aninput terminal at which an active transition fromone level to the other directly
causes a change of the output state.

Forcing input terminal (Sj = "direct set', S = "direct reset')

An input terminal af which application of an active signaldircctly causes the output
to assume a specific state, irrespective of the states of other input terminals.

December 1969 9
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flip-flops

3. LOCATION OF TERMINALS AND USE OF POLARITY STATE INDICATOR ,SHOWN

BY EXAMPLES

Legcnd:

3.1. JK flip-tlop without forcing inputs

H = HIGH level
L = LOW level

L=H = transition from LOW level to HIGH level

L = transition from HIGH level to LOW level

X = state (Ievel or transition) has no influence

[EV]
1

(c.g. Sy and S») is known.

FF

Q

Q2

7255456

indcterminate. unless exact timing of relevant input signals

An active ("1") signal at |, together with an inactive ("0") signal at K and an
active signal transition at T, causes the "1" state at Q] and the "0" state at Qp.

Function table

Symbol ] K T Q1 Q

H L L~H H L

I — o L H L—+=H L H
T FF H H L—+H reversed
K — Q2 L L L-+H no change
rrrened X X H-+L no change

H L H-+>L H L

’ T @ L H H-+L L H
T FF H H H->L reversed
] [ % L L H->L no change
T X X L-+=H no change

L H H-+L H L

' 9 — H L H—+L L H
T FF L L H->L reversed
K0 [ G2 H H H-»L no change
g X X L-=H no change

10
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flip-flops

3.2. JK flip-flop with forcing inputs
Sy

) Q Irrespective of the states at J, K and T:
Tl fF an active ("'1") signal at S}, together with
« a an inactive ('0") signal at S, causes Q)
= to assume the "1" and Q2 the "0" state
2
Function table
Symbol
y ] K T S1 S2 Ql Q
s, X X X H L H L
| X X X L H L. H
S |, X X X H H 2
N I H L L-H L L H L
| L H L-+H L L L H
“ a2 H H L-+H L L reversed
| L L L-+=H L L no change
Sz e X X H-»L L L no change
s, X X X L H H L.
$ X X X H L L H i
) s X X X L L 22
ol H L H—L H H H L
L, L H H—L H H L H
H H H—>L H H reversed
597 s L L H—+L H H no change
X X L—+=H H H no change
3.3. T flip-flop ("Toggle")
G An active (1" )signal transition at T causes
ToFF the complementary states at Q] and Q2 to
02 reverse.
Function table
Symbol .
Y r Q Q
—a,
17— FF L-+H reversed
Lo, H-+L no change
' - [~ H-+L reversed
9 N L-+H no change
— 2

7255465

L
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3.4. Edge-triggered D flip-tlop

unchanged until the next active transition at T occurs.

FF

Qs

Q;

Tvsers
An active ("1") signal transitionat T causes Q] toassume the same state as D.
l.e., ifDisin the "1" state during the active transition at T, Q] also assumes
the "1" state: if D is "0", Q] also becomes "0". The output state will remain

N Function table
-_— Svmbol T
— D
— level { transition Q1 Q2
H L-+=H H L
° — L L-+H L H
L A X X no change
92 X H-L no change
o] | o, H H—L H L
I .
i ol L H-L L H
| . X X no change
’ X L-+H no change
0-Of L —q, L H—-L H L
T-of FF H H-+L L H
—a; X X no change
— X L-+H no change
L pre)

12
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flip-flops

3.5. Level-operated ("gated") D flip-flop, or "Bistable latch".

(Graphical symbol equal to 3.4.)

]
T

As long as the signal at T is at its active ("1'") level, the signal at Q) follows
the signal at D. When the signal at T changes to its inactive ("0") level, the
signal at Q] latches (Subsequent changes in D cause no change in Q). Q] un-

FF

1285488

Q

Q;

latches when the signal at T returns to its active level.

Function table
Symbol T
D
level subseggent Q1 Q2
transition

H H H L
o |o H H H—>L H L
1— fF L H L H
| o, L H H->L L H

— X L no change
H L H L
0— — & H L L—+H H L
-0 FF L L L H
—Q, L L L—H L H

T X H no change
o L L H L
e L L L-~H H L
T-O FF }{ IJ Ig }{
% H L L+H L H

Tzssuss X H no change

December 1969
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4. MULTIPLE INPUTS

Where inputs are functionally combined by an input gate, the connecting line be-
tween the gate symbol and the flip-flop symbol may conveniently be omitted, as

shown in the drawing.
It
42

Q2

7255470

5. TIME DELAY CIRCUIT

The following time delav symbol (MIL-STD-806 B, 5.15) is used in some logic
flip~flop block diagrams:

6. DRAWING DIMENSIONS (to MIL-STD-806 B)
| _
- ¢
? ba
o —
e
—— 12a
2{:___ F F 1
i
Bf —-j
o i
00— T
le— Ta
140 ——! 235072

The ratio of dimensions is given in the drawing above.

For dimensions of gates and state-indicators see "Appendix", page 8.

14 l l December 1969



RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO LE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

1.1 Electronic device. An electronic tube or valve, transistor or other
semiconductor device.
Note: This definition excludes inductors, capacitors, resistors and
similar components.

1.2 Characteristic. A characteristic is an inherent and measurable prop-
erty of a device. Such a property may be electrical, mechanical, ther-
mal, hydraulic, electro-magnetic. or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may
also be a set of related values, usually shown in graphical form.

1.3 Bogey electronic device. An electronic device whose characteristics
have the published nominal values for the type. A bogey electronic
device for any particular application can be obtained by considering
only those characteristics which aredirectly related to the application.

1.4 Rating. A value which establishes either a limiting capability or a
limiting condition for an electronic device. Tt is determined for spec-
ified values of environment and operation, and may be stated in any
suitable terms.

Note: Limiting conditions may be either maxima or minima.

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation.

Note: The rating system indicates the division of responsibility be-
tween the device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not exceed the
ratings.

2. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environ-
mental conditions applicable to any electronic device of a specified type
as defined by its published data, which should not be exceeded under the
worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment vari-
ations, environmental variations, and the effects of changes in operating
conditions due to variations in the characteristics of the device under con-
sideration and of all other electronic devices in the equipment.

p.t.o.
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RATING SYSTEMS

The equipment manufacturer should design so that, initially and through-
out life, no absolute maximum value for the intended service is exceeded
with any device under the worst probable operating conditions with respect
to supply voltage variation, equipment component variation, equipment
control adjustment, load variations, signal variatien, environmental con-
ditions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment.

3. DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmen-
tal conditions applicable to a bogey electronic device of a specified typeas
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

The equipment manufacturer should design so that, initially and through-
out life, no design maximum value for the intended service is exceeded
with a bogey device under the worst probable operating conditions with
respect to supply voltage variation, equipment component variation, vari-
ation in characteristics of all other devices in the equipment, equipment
control adjustment, load variation, signal variation and environmental
conditions.

4. DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under normal
conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility
for normal changes in operating conditions due to rated supply voltage
variation, equipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations
in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design
centre value for the intended service is exceeded with a bogey electronic
device in equipment operating at the stated normal supply voltage.

NOTE

It is common use to apply the Absolute Maximum System in semiconductor
published data.

2 January 1968
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digital circuits

LETTER SYMBOLS
FOR DIGITAL INTEGRATED CIRCUITS

(Additional symbols for MOS circuits on page 4)

1. General

The voltages and currents are related to the terminals to which they are applied
or at which they appear. Each terminal is indicated by a letter relating to the
function of the device or the function of the pertinent signal.

In order to avoid confusion by any ambiguity in logical conventions, signal levels
are indicated by H (= HIGH, for the more positive potential) and L (= LOW, for.
the less positive potential). Where circuit functions or logical equations are in-
volved, the logical convention is mentioned specifically (for positive logic: H = 1,
and for negative logic: H = 0).

2. Terminal designations

D =D input of D type latch flip-flops

E = expander input (if necessary, this letter may be followed by an index, e.g.
E] or E» or by one of the input letters, such as EG = gate expander input)

G = gate input

T, K =71, K input of JK flip-flops

= negative supply

= positive supply

= output

= direct SET input

= trigger (or toggle) input

= common supply return and voltage reference

=H VWO vz

3. Subscript sequence for voltages and currents

First subscript : terminal designation letter.

Second subscript: H (for HIGH) or L (for LOW), if applicable,

Third subscript : min or max, if applicable.

Examples: Vp, IQL, VQHmim Ipy (in the latter case H denotes that the output
level is HIGH).

4. Polarity of current and voltage

A current is defined as positive when its conventional direction of flow is into
the device.

Unless otherwise specified, a voltage is measured with respect to the reference
terminal (§). Its polarity is defined as positive when the potential is higher than
that of the reference terminal.

October 1969 1
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5. Time designations

If required for reasons of unambiguity, the related terminals may be included
in the

U
tH
tL
tpd
tpdf
tpdr
5%

tsc
Vpd

Fig. 1.

Fig. 2.

"

designations given below (e.g. tfQ1).

fall time (transition from HIGH to LOW, see Fig. 1)

signal HIGH duration (Fig.1)

signal LOW duration (Fig.1)

average propagation delay time, defined as "pdr + *pdt

fall propagation delay time (output voltage falling, see Fig.2)
rise propagation delay time (output voltage rising, see Fig.2)

rise time (transition from LOW to HIGH, sece Fig.1)

duration of short circuit (from relevant terminal to common return termi-

nal)

reference voltage level for propagation delay measurement

HIGH

Low

Vinput
Voutput (inverted) Vpd Vod
toge|
BSd Lo togr )
Voutput (non-inver ted) Vod Vg
i._t. | ’j
tpdt
‘ﬁ’l a2 72523541
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6. Other designations

i.c. = internally connected
Terminals with this indication should be left open.Otherwise correct
working cannot be ensured; the device may even be damaged

n.c. = not connected internally
It is recommended not to use these terminals for any connection

Ip = supply current
The logic state of the device indicated by H or L is normally referred
to the output level, unless otherwise specified
IPmax = supply current
Maximum d.c. value under defined conditions
M =d.c. noise margin
My =d.c. noise margin, signal level LOW
(definedas: ML, = VGLmax =~ VQLmax under defined loading,tempera-
ture and supply voltage conditions)
MH = d.c. noise margin, signal level HIGH
(calculated from:MH = VQHmin - VGHmin under definedloading,tem-
perature and supply voltage conditionsf
. . QLmax )
N = availabled.c. fan-out (defined as: Nj = under defined tempera-

a -1 .
ture and supply voltage conditions) GLmax
Py, P, = power consumption, defined as the product of the supply current(s)
and of the corresponding supply voltage(s). The logical state ofthe
device, indicated by a letter index H or L, is normally referred to
the output level, unless otherwise specified

i

average power consumption at 50 duty cycle, unless otherwise speci-
Ipy +IpL

2

= power dissipation, defined as the total power dissipated by the device.
It is the sum of the products of all currents and voltages at each of the
input, output and supply terminals, their polarities being taken into
account, The logical state of the device indicated by a letter index
H or L is normally referred to the output level, unless otherwise
specified

fied. It is defined as: Pay = Vp

Prot

operating ambient temperature, i.e. the temperature of the free air
in which the normally operatingdevice is placed without external heat
conduction, unless otherwise specified

amb

Tstg = storage temperature, i.e. the temperature of the ambient medium in
which the non-operating device is stored

October 1969 3
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VGLmax = input voltage LOW at terminal G. With the specified level applied to
the input of an inverting gate the output level will not be lower than

the specified value VQHmin at given IQH'

VGHmin - input voltage HIGH at terminal G. With the specifiea level applied
to the input of an inverting gate the output level will not exceed the

specified value VQLmax at given IQL.

"

AVQ

ADDITIONAL SYMBOLS FOR MOS CIRCUITS

2a.

3a.

oa.

Terminal designations

= shift register input

= address input or decode matrix input

= clock input

write control input

data input

D = chip disable input

= output

= chip inhibit input

Py common supply return and voltage reference
P1, Py, etc. = supply input

acoQU=sEs»—
o

Subscript scquence for voltages
First (with or without second) subscript: terminal designation
Second or third subscript: H (HIGH) or L (LOW) if applicable

. Time designations

Details are described in the data sheets

Other designations

ML, = d.c. noise margin LOW (My, = Vigput L max ~Voutput L max)
My = d.c. noise margin HIGH(MY = Voutput H min =Vinput H min’
RQH = output resistance HIGH
RqL = output resistance LOW

P = average power consumption

av

4 October-1969
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DTL

FC family

FCH101 single 8-input NAND gate, without R
FCHI11 single 8-mnput NAND gate. with R
FCHI121 dual 4-input NAND gate. without R
FCH131 dual 4-input NAND gate, with R
FCH141 triple 3-3-2-mput NAND gate wirhonr R
FCH151 triple 3-input NAND gate. without R¢
FCHI161 triple 3-3-2-input NAND gate. with R
FCHI71 triple 3-input NAND gate, with R
FCH1s1 quadruple 2-mnput NAND gate, without R
FCHI191 quadruple 2-input NAND gate. with R,
FCH201 sextuple INVERTER . without R
FCH211 sextuple INVERTER . with R¢
FCH221 dual 3-irput LINE DRIVER NAND gate
FCH231 dual 4-mmput LINE DRIVER NAND gate
FCH281 single 3-bit COMPARATOR
FCH291 single 10-bit PARITY CHECKER
FCH301 single 4-bit DECODER
FCH311 sextuple expandable INVERTER, without R
FCH321 sextuple expandable INVERTER, with R
FCJ101 single JK FLIP-FLOP
FCJI11 single JK master-slave FLIP-FLOP
FCj121 dual JK master -slave FLIP-FLOP
FCJ131 dual JK master-slave FLIP-FLOP
FCJ141 single asynchronous 10-COUNTER
FCJ191 dual JK master-slave FLIP-FLOP
(common set input; separate reset inputs)
FCJ201 single JK master-slave FLIP-FLOP (AND inputs)
FCJ211 dual JK master-slave FLIP-FLOP
(common clock input and common set input;
separate reset inputs)
FCJ221 quadruple latch FLIP-FLOP
(common clock input and common set input)
FCKI111 monostable MULTIVIBRATOR
FCL101 level DETECTOR
FCY101 triple gate EXPANDER







FC family

standard temperature range

FCH101 to 211

NAND gates

The FC family of DTL silicon monolithic integrated circuits ha

s been designed for

medium speed digital applications in computing, office electronics, telecommunica-

tion, instrumentation and industrial control.

NAND GATES
non-R¢ R¢
Single 8-input NAND gate FCH101 FCHI111
Dual 4-input NAND gate FCHI121 FCH131
Triple 3-3-2-input NAND gate FCH141 FCH161
Triple 3-input NAND gate FCHI151 FCH171
Quadruple 2-input NAND gate FCH181 FCHI191
Sextuple inverter FCH201 FCH211
QUICK REFERENCE DATA
Supply voltage Vp 6.0 £ 5% V
Operating ambient temperature range Tamb Oto+75 ©°C
Average propagation delay time
N =6, Cy = 60 pF, Tamb = 250C tpd typ. 30 ns
Available d.c. fan out
Tamb = 0 to +75 °C Na > 8
D.C. noise margin
Tamb = 250C M, typ. 1.2V
Power consumption per gate
50% duty cycle, Tymp = 250C  non-R¢ gate Pav typ. 7 mW
R¢ gate Pav typ. 11 mW

The FC family includes twelve NAND packages offering a wide
configurations. It includes gate types with as well as without a
ensuring optimum equipment design.

The fan-in of the circuits can easely be expanded by means of a

selection of circuit
collector resistor,

diode array.

The outputs of these gates may be interconnected to perform the AND-OR-NOT func-

tion.

PACKAGE OUTLINE: 14 lead plastic dual in-1line (type A). (See

General Section)
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FCH101 to 211 FC family

NAND gates standard temperature range

] [13] fre] ] [o] [s] [e
@ E, Gy G, Gg G nc.
FCH101
Q G, G, Gy G, E, P

R B e s s 17

7255042

[Blelele]e]~

16| _[13]_[r2]_[11]_[r0] [e] [e
8 E; Gg G; Gg Gg nc

FCH1M
Q Gy G, G3 G, E, P

[3]=]%]

7248900.2

FCHI10! (non-R¢) T T TS e 7
FCHI11 (R.) Szssoass
9 1a]_[13]_[1z] [11]_[o] [s] [®

T

SNy LN X [ G I G5 B 6°5 B WA |
7255044

Im

14t (131 112 il 10 9 8
2 E, G, G3 G, Gy Q,

FCH131

Q; Gs Gg G; Gg E; P
1 12] 3f s 5] 18] 17

62 1 ® E, G, 63 G, G, Q,
— FCH121

Q) Gy Gg Gy Gg E; P

AT 2 11z s 117

Imlmlvlwl~lalﬁl

72489011

FCHI121 (non-R¢)

FCHI131 (Re) 7255045
12 2 1 13 12 1 10 9 8
EEP&— & 6, G, Q, Gy G; Gg
i FCH14

3163

73& ] E Q G; G, Gs Q3 P
=1 - 1 2 3 4L 5 6 7
iGs 7255046
8 |G

9 EEI: 6

F — 14 (13| [12 1 10 9 8
] @ G, G, G, Gy G; Gg

72489021

FCH161

E Q; G3 G, Gs Q3 P
FCH141 (non-Rg¢) 1 3] 4] 15] 18] 12

FCH161 (R¢) 7255048

~
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standard temperature range

FCH101 to 211

NAND gates

I=

7248903

FCHI151 (non-R.)
FCH171 (R¢)

161 01 1
26 P
i e Qyf e
e
2 |Gy

- Q311
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—9167 Qul s
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FCHI181 (non-R¢)
FCHI191 (R¢)

~
N

Gy J>00|

Gzly>002
03{>003 8
GA[: Qg
Gs[: Qs
65[: Qg

72489051

R

0

)

|5 |= |o
ENCAE

FCH201 (non-R¢)
FCH211 (R¢)

6] _[13]_[12] [11] [o] o] [®
@ G, G, Q, Gy Gg Gy
FCH151
Gy Q G, G5 Gg Q3 P
1 2 3 |&f |5] L6 7

7255047

1a]_[13] [12] [11] [o] [s] [e

@ G, G, Q; Gy Gs Gy
FCHIT

G3 Q G, Gg Gg Q3 P

T2l 13T e 15T 18] 17

7255049

1] [13] [12] [11] [o]l [e] [s

@ G, G, Q3 Gg Gy Qp
FCH181

Q; Gs Gg Q4 G3 G, P

T2 16T L] 5] e 17

7255050

1] _[13] fi2] 1] 0] [e] [®

8 Gy G; Q3 Gg Gy Q;
FCH191

Qy Gs Gg Q4 G3 G, P

T2 6T e 1] 18] 17

7255051

1] _[13_[12]_[1] [0l [s] [®

B Gg Qi Gs Q; G, Q3
FCH201

Qg Gy Qs G2 Q4 G3 P

T2 13T el 15 1s] 17

7255052

1] [3]_[12] [1] fo] [s] [®

B Gg Q; Gs Q; G, Q,
FCH211

Qs G1 05 Gz QQ G3 P

T 2] 3] o] 5] 18] 17

725511
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FCH101 to 211 FC family

NAND gates standard temperature range
CIRCUIT DIAGRAMS
FCH101 G'._KDT . FCHI11 c,,o—-H-D—
[ .__KF 6, —4
G, & I‘m RI Gy ® «03
6, {45 09 o5 55
o o—H55 010 ° 65 0—{ds
6, 0—14-07 RI G"—'«o—v'
e I o &5
£ &— £, 0—
£, @ 7235146 @ O 2258167
= FCH121 o~
- o —G o 65 o—457 .
o ¢y o 1453
oo 05 ——eq ©° s g:" —e0,
6. "oz. TR1 & Mot TR2
£, O] €, @
R2 R4
FCHI131
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FC family

standard temperature range

FCH101 to 211

NAND gates

CIRCUIT DIAGRAMS (continued)
FCHI41
o1 - 05 R3 010
6, o4 6, 0—j4— G
D2 D6 on
G 03 Q GL.—"_-‘ 08 Q; G
D& 09
RI 07 TR2 on
E o——
oso—f¢— Gy
R2 R4
7258150
FCHI51
o1 - 06 R3 on
Gy 6, 4 Gy
D2 D7 o 2373
D& D!
G Q. G, Q. G,
2 ._“— s h 5 10 2 8
03
™ o] TR2 2K}
Gy 0—f¢— . G
R2 R4
g
FCHI161
D10
50—
on
<]
[2)r3
Gy
188182
FCH171
D1
Gy
02
G,
D3
Gy

o2
1258183
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FCH101to 211 FC family

NAND gates standard temperature range

CIRCUIT DIAGRAMS (continued)

FCH181 oF
R R3 RS R7
] D5
6, 0—44—] 6y 0—14—|
60— oo
02 06
o3 Q, o7 a, Q
wou Xos
™ R2
R2 R6
715515L=0
i
FCHI191
R1 R R3 Rc2 RS R:3 R7 Re
) D5 ' 09 o1
o o—{¢— 6, —{4— 65 &—4— 67 o—4—|
G, .+ G, ._K_— Gg ._K_ Gy @ I‘L
02 06 D1 ot
¥o: [ eq, Yo7 | eq, O Yo | oq, o5 [ eq,
h 43 ¥os won ¥ 0%
e [ (e F—{(
R2 RG R6 RS

a1}

7255158

FCH201

1255156 o9

FCH211
R

D1
G

7255157
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FC family FCH101 to 211

standard temperature range NAND gates

LOGIC FUNCTION

1. Individual gate operation

Function table | Gj Gj Q
6 — X |[L|H
7255196
H|H]|L
Q=Gj. Gj for positive logic
2. Commoned gate operation
6 —| Function table | Gj Gj Gk| G| Q
| Lunction tabre
6, — L|x|L|X|H
Q L{ X| X L|H
G X| L] L X | H
G 7255197.3 X L X L|H
H{H| X X | L
X| X| H H|L
Q= (Gi.GJ) . (Gk.Gp) = (G.Gj) + (Gk.G1) for positive logic
H = HIGH state (the morc positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
RATINGS (Limiting values) 1)
Supply voltage Vp max. 8.0 V
Output voltage \/Q max. 8.0 V
Input voltage Vg max. 8.0 V
Output current 2) -Iq max. 20 mA
Input current 3) -Ig max. 20 mA
Voltage difference between any two inputs max. §.0 V
Expander input voltages
with respect to supply Vp-Vg max. 8.0 V
with respect to other inputs Vg-VE max. 8.0 V
Expander input current Ig max. 5.0 mA
Storage temperature Tstg =35 to +125 ©C
Operating ambient temperature Tamb Oto +75 ©°C

1y Limiting values according to the Absolute Maximum System as defined in
publication 134.

2) For negative output voltage.

3) At this limit, input voltage type.: =1.5V.

IEC
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FCH101 to 211 FC family

NAND gates standard temperature range

SYSTEM DESIGN DATA (both non-R and R)

Uniform system temperature Tamb 0to+75 ©oC
Uniform system supply voltage Vp 5. 7Ato 6.3 V
Available d.c. tan out Ny > 8
) . Mp, min. 0.4 V
D.C. se margin
forse & My min. 1.8 V
Average propagation delay time tpd max. 75 ns
Equivalent input capacitance Cg typ. 4 pF
Equivalent output capacitance CQ typ. 10 pF
Supply current per gate non-R. Ipay typ. 1.20 mA
(duty cycle 50%) R, Ipay typ. 1.75 mA
Power dissipation at Tamp = 75 °c non-Rg Prot max. 17.5 mW
(each gate) R¢ Ptot max. 22 mW
7251663
. T
e EEEEHHHH
(ns) o
100 typical values .
[N =t
7%
50 L ]
- - = 1
L] -
25 -
o Lo H
0 10 20 30 40 50 60 70 80 Cy (pF) 100
72514664
t‘IOO T T
pdf T .
(ns) ltu_u]n,ln
75 11 typical values
n
50 N=1to8
25 = u
0 FIG2 .

0 10 20 30 40 50 60 70 80 Cy (pF) 100
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FC family

standard temperature range

FCH101 to 211

NAND gates

CHARACTERISTICS of non-R. gates

Conditions and

o)
Tamp (©C) references
Vp
+25 +75
V)
STATIC DATA
5.7
Output voltage LOW VQLmax| 0.4 0.4 0.4 V |and
6.3
at: I 6.0 15.1 14.2 mA|5.7
Output current LOW | ‘QLmax | ;g ¢ 0 16.0 mA|6.3
and at: >:7
- VGHmi 2.3 2.2 2.1V and
Input voltage HIGH min 6.3 -
-
1.75 1.65 1.55 mA|5.7 [|Vg=0.4V;other =
Input current LOW -1gLmax 2.0 1.9 1.8 mAl6.3 }inputs floating -
Vg =5.3V
Input current HIGH IGHmMax 1.0 1.0 25 wuA 5.7 other inputs 0 V
5.7
Output current HIGH | IoHmax 0 70 70 pA |and |Vg =35.3V
6.3
at: 5.7
Input voltage LOW VGLmax | 1.0 1.0 0.8 V an
Supply current 1) Ipmax 2.0 1.9 1.8 mA|6.3 |G inputs LOW
DYNAMIC DATA
tpdrmax 85 - ns [6.0|Vpg=1.5
Rise propagation N=1;Cp = 40 pF
delay time tpdrmax 70 - ns | 6.0 Vpd = 1.5V
N=6; C;, = 60pF
tpdfmax 65 - ns |6.0 Vpd=1.5V
Fall propagation N=1; C;, = 40 pF
delay time thdfmax 85 - mns [6.0Vpg=1.5V
N=6; C,= 60pF
1) per gate
November 1970 9



FCH101 to 211 FC family

NAND gates standard temperature range

CHARACTERISTICS of Rc-gates

Conditions and

o
Tamp °C) references
- Vp
0 +25 +75
V)
STATIC DATA
5.7
Output voltage LOW VQLmax | 0.4 0.4 0.4 V Jand
6.3
at: I 14.0 13.2 12.4 mA|5.7
Output current LOW QLmax |16,0 15.2 14.4 mA|6.3
and at: 5.7
Input voltage HIGH VGHmin | 2.3 2.2 2.1V zng
5. 5.3 5.3 V |5.7]1 =0
v . o Q
Gutput voltage HIGH QHmin | 4 ) 4.1 3.9 vV [5.71Q = -200uA
5.7
at:

Input voliage LOW VGLmax | 1.0 1.0 0.8 V [and

6
1.75 1.65 1.55 mA|S
6

3
Input current LOW “IGLmax | 50 1.9 1.8 ma ; }VG=0.4V;other

inputs floating

Vg =5.3V
other inputs 0 V

wn

Input current HIGH IGHmax 1.0 1.0 25 pA

VG = VQLmax
Output forced LOW
externally to

VQ =0.4V

G inputs HIGH

Output current LOW

(AND-OR-NOT function) “IQLLmax| 2.2 2.1 2.0 mAj6.3

w

Supply current Ipmax 4.2 3.8 3.6 mA|6.

DYNAMIC DATA

tpdrmax - 85 - ns [6.0 Vp =1.5V
Rise propagation N=1; Cp, = 40pF
delay time thdrmax - 70 - ns (6.0|V =15V
=6; CLL= 60 pF
tpdfmax - 65 - ms [6.0{Vpg=1.5V
Fall propagation N=1; CL = 40 pF
delay time tpdfmax - 85 - ns |6.0{Vpg=1.5V
N=6; CL = 60pF

10 “ November 1970



FC family FCH101 to 211
standard temperature range NAND gates
CHARACTERISTICS (continued)
DYNAMIC DATA
1Sns 15ns
r—"l
v 90% T T T T eowy [
G INPUT j\L
ov— 10% . _
tpar
Q OUTPUT
B Vp=+6V E
R
—_pume
generator for RC gates
S Tc ) Lr‘fm’: h 4
o

7255158

diodes FCY101

pulse
generator

8 Vo4 6V

for non -Rg gates

y
-

diodes FCY101 b

Waveforms and loading circuits,
= 40 pF when R = 4 kQ
= 60 pF when R = 670 Q

Equivalent load for N = 1 and Cy,
N =6 and Cp,

1) Including probe and jig capacitance.

o9
159 2

illustrating measurement of tpdr and thdf*
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FC family FCH221

standard temperature range dual line driver

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

DUAL 3-INPUT LINE DRIVER NAND GATE

4161 ) [3] [2] [ [ol [s1 [e
5 ] KN Z nc. Qp Gg Gs G4 ne
Jos

e FCH221

J0JGsl—\ Q)12 nc.nce. Qp Gy G, G3 P
11 [Gg T2l B e 5] 6] =2
-] 72550021

1248906

QUICK REFERENCE DATA

Supply voltage Vp 6.0+ 5% V
Operating ambient temperature range Tamb 0 to+75 ©C
Average propagation delay time

N=15, C, = 250 pF, Tamp = 25 °C tpd typ. 35 ns
Available d.c. fan-out

Tamb = 0 to +75 °C N, > 14
D.C. noise margin

Tamb = 25 °C M typ. 1.2V
Power consumption per gate

50% duty cycle, Tamb = 25 °C P.v typ. 11 mW

The FCH221 comprises two independent NAND gates incorporating bi-directional
output circuitry for achieving high fan-out and for driving large capacitive loads.
Typical applications are in parallel setting of registers, shift pulse driving and
driving of long lines.

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A). (See General Section)

November 1970 1
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FCH221 FC family

dual line driver standard temperature range

i

CIRCUIT DIAGRAM

LOGIC FUNCTION

Q1:G1'G2'G3
Q2:G4.G5.G6

Gy Gy G3|Qp
Gy Gg Gg | Qo

L X X H
X L X H
X X L H
H H H L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS (Limiting values) 1)

Supply voltage Vp
Output voltage Vq
Input voltage Vg
Output current 2) —IQ
Input current 3) -Ig

Voltage difference between any two inputs
Storage temperature Tstg
Operating ambient temperature Tamb

Output short-circuit duration; duty cycle 10%
(either output, or both) tQSC

max.

max.

max.

max.

max.

max.

} for positive logic

8.0
8.0
8.0
20
20
8.0

-55to +125

0 to +75

max.

60

mA
mA

oC

ms

1) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
2) For negative output voltage in LOW state
3) At this limit input voltage typ.: -1.5V.

September 1968



FC family FCH221

standard temperature range dual line driver
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 ©C
Uniform system supply voltage Vp 5.7t06.3 V
Available d.c. fan out Ny = 14
. . M min. 0,4 V

D.C. noise L .

noise margin My min. 1.1 V
Average propagation delay time tpd max. 113 ns
Equivalent input capacitance Cg typ. 7 pF
Supply current (duty cycle 50 %) 1 Ipay typ. 3.6 mA

Power dissipation at T =750c b Peot max. 65 mW

amb

1y Both gates together; outputs not short-circuited.

September 1968 3



FCH221

dual line driver

FC family

standard temperature range

CHARACTERISTICS

Conditions and

Tamb (°C) references
v
0 425 +75 P
V)
STATIC DATA
5.7
Output voltage LOW VQLmax 0.4 0.4 0.4V and
6.3
at:
25 27 26 mA|5.7
Output current LOW IQLmax 28 27 2 mAl 6.3
and at: 5.7
Input voltage HIGH VGHmin | 2-3 2.2 2.1 V |and
= 6.3
—_ . N 3.4 3.6 3.9V 5.7 IQ= =30 uA
Output voltage HIGH | VQHmin | 5.5 2.5 2.9 v |5.7[13= -5ma
at: 5.7
Input voltage LOW VGLmax | 1.0 1.0 0.8 V |and
6.3
1.75 1.65 1.55 mA|5.7|1Vg = 0.4V; other
Input current LOW 1 -IGLmax |9 o ;9 1.8 mal6.3 }inputs floating
Input current HIGH IGHmax | 1.0 1.0 25 uA |5.7| Vg = VQHmin
other inputs 0V
Output short circuit |-IQgsc 16.5 19.5 18.0 mA|5.7| Vg = VGLmax
current VQ =0V
Supply current IPmax - 7.5 ~ mA| 6.3| G inputs HIGH
(both gates together)
DYNAMIC DATA
Rise propagation Uodr max 130 105 130 ns | 6.0 Vpd = 1.5V
delay time N=15; Cy, =250 pF
Fall propagation tpdf max 95 80 95 mns {6.0] Vpg=1.5V
delay time N=15; Cy,=250 pF
4 “ H October 1968



FC family FCH221

standard temperature range dual line driver

CHARACTERISTICS (continued)

DYNAMIC DATA

1Sns 15ns
0% T T T T
G INPUT
Vpa
+—— 10% 10%
toar todr
Q OUTPUT
— — — — 20808
A Vor 6V
2700
pulse
250pF 6kQ i:
ved J

1258107

diodes FCY101
Equivalent load for N =15 and Cy, 1y = 250 pF

Waveforms and loading circuit illustrating measurement of tpdr and thdf*

1y Including probe and jig capacitance.
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FC family FCH231

standard temperature range dual line driver

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

DUAL 4-INPUT LINE DRIVER NAND GATE

2 1G4
2le
_1:'63 Q|1
5)Gs wl _J13]_J1z| Ju] o] Jol J6
6 JEq # Q2 Gs Gg Gy Gg E
121G
o FCH231
£G7 92113 Q1 Gy G G3 G4 E1 P
9]Gs 2] BT o] ] 18] 12
8 EZ 7255003
-ﬁ
72489071
QUICK REFERENCE DATA
Supply voltage Vp 6.014 5% V
Operating ambient temperature range Tamb 0 to +75 ©C
Average propagation delay time
N =20, Cy =250 pF, Tymp = 25 °C thd typ. 35 ns
Available d.c. fan-out
Tamb = 0 to +75 °C Ny > 20
D.C. noise margin
Tamb = 25 °C ML typ. 1.2V
Power consumption per gate
50% duty cycle, Tamp = 25 °C Pav typ. 11 mW

The FCH231 comprises two independent NAND gates incorporating bi-directional
output circuitry for achieving very high fan-out and for driving large capacitive
loads. Typical applications are in parallel setting of registers, shift pulse driving

and driving of long lines.

PACKAGE OUTLINE 14 lead plastic dual in-line (type A).(See General Section)

November 1970 1



FCH231

dual line driver

FC family

standard temperature range

CIRCUIT DIAGRAM

LOGIC FUNCTION

e ®?

G; Gz G3 Gq| Q Q1=G1.GZ.G3.G4.E1*I

Gs G, G7 Gg| Q ) .
5 6 7 8| <2 Qg = Gs . Gg . Gy . Gg . Eg
L X X X|H

X L x X H * When provided with diode

X X L X |H

X X X L|H

H H H H|L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

for positive
logic

September 1968



FC family

standard temperature range

FCH231

dual line driver

RATINGS (Limiting values) 1)

Supply voltage Vp
Output voltage VQ
Input voltage \e!
Output current 2) —IQ
Input current 3) -Ig

Voltage difference between any two inputs

Expander input voltages

with respect to supply W -Vg

with respect to other inputs VG -VE
Expander input current Ig
Storage temperature Tstg
Operating ambient temperature Tamb
Output short-circuit duration; duty cycly 10%
(either output, or both) Qsc
SYSTEM DESIGN DATA
Uniform system temperature Tamb
Uniform system supply voltage Vp
Available d.c. fan out N,
D.C. noise margin x;
Average propagation delay time tp d
Equivalent input capacitance Cg
Supply current (duty cycle 50 %) 4 Ipay
Power dissipation at Typp = 75 °C 4 Peot

max. 8.0
max. 8.0
max. 8.0
max. 20
max. 20

max. 8.0

max. 8.0
max. 8.0

max. 5.0

-55 to +125
0to +75
max. 60
0 to +75
5.7t06.3
> 20
min. 0.4
min. 1.2
max. 113
typ. 7
typ. 3.6
max. 73

N7

mA

mA

mA
oc
oC

ns
pF
mA
mW

1y Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
2y For negative output voltage in LOW state.
3) At this limit, input voltage typ. : =1.5V.
4) Both gates together; outputs not short-circuited.
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FCH231

dual line driver

FC family

standard temperature range

CHARACTERISTICS
Conditions and
Tamb (©C) references
AY
0 +25 +75 P
v)
STATIC DATA
5.7
Output voltage LOW VQLmax 0.4 0.4 0.4V |and
6.3
at: I 35 33 31 mA|S5.7
Output current LOW QLmax 40 38 36 mA|6.3
and at: >-7
— Input voltage HIGH VGHmin 2.3 2.2 2.1V an
— . 3.5 3.7 4.0V |5.7|p =-30uA
Output voltage HIGH | VqHmin 2.6 2.8 2.9V 5.7 18 - -5ma
at: 57
Input voltage LOW VGLmax 1.0 1.0 0.8V an
1.75 1.65 1.55 mA|5.7{| Vg = 0.4V; other
Input current LOW lGLmax 2.0 1.9 1.8 mA|[6.3 }inputs floating
1 V6 = VQmi
nput current HIGH | Igymax 1.0 1.0 25 pA |5.7 other inputrsnbnv
Output short circuit | ) Vi = VeLmax
current IQscmin 16.5 19.5 18.0 mA|5.7 Vg - 0V
Supply current Ipmax - 7.5 - mA|[6.3|G inputs HIGH
(both gates together)
DYNAMIC DATA
Rise propagation tpdrmax 80 85 120 ns (6.0 Vpd =1.5V
delay time N = 20; Cy, = 250 pF
Fall propagation thdf max 55 50 55ms [6.0|Vpg=1.5V
delay time N = 20; Cy =250 pF
4 November 1970



FC family FCH231

standard temperature range dual line driver

CHARACTERISTICS (continued)
DYNAMIC DATA

1Sns 15ns

90%
G INPUT
10%
tpar
Q OUTPUT
—— Vs 46V
\ 180R
e =t
generator
= 250pF ke ¥
rdd
diodes FCY101 23808

Equivalent load for N =20 and Cy, Iy = 250 pF

Waveforms and loading circuit illustrating measurement of thdr and todf

1y Including probe and jig capacitance.
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FC family FCH281

standard temperature range comparator

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

SINGLE 5-BIT COMPARATOR

3]G4
JoriD-
i
i L2 ] 13| _fr2] 1] _Jo] fo] [8
246Gs al # Gy Gy Gs G7 Ge Gs
3]Gs —
nE FCH281
11]Ge Q Gy Gy Gy Gy G4 P
12] Gy lpRpBpApOpapk
EE—“QJD— 7255004
2]6n
7248918.2
QUICK REFERENCE DATA
Supply voltage Vp 6.0+ 5% V
Operating ambient temperature range Tamb 0 to +75 ©C
Average propagation delay time
N =6, Cy =60 pF, Tymyp = 25 0C tpd typ. 150 ns
Available d.c. fan-out
Tamb = 0 to +75 °C N, > 8
D.C. noise margin
Tamp = 25 oC My, typ. 1.2V
Power consumption
50% duty cycle, Tamb = 25 °C Pay typ. 30 mW

The FCH281 comprises five exclusive-OR functions, an OR gate, and an AND gate.
If on one or more pairs (G1-G2, --- G9-G]Q) one input is LOW and the other HIGH
then the output will be HIGH provided Gj1 is HIGH. Otherwise the output will be
LOW.

PACKAGE OUTLINE : 14 lead plastic dual in -line (type A). (See General Section)
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FCH281

FC family

comparator standard temperature range
CIRCUIT DIAGRAM
G, G, G 6, Ge G, G, Gg Gy Gy
A e e A |-e o o— e e
—ep
r-_ T Tt
| I
| | °
| |re R1
CoLy |
' —‘ o RS R g ‘
DS o7 | 09
- £ i
) R9 R10 ‘
—_— ey A
— ‘ | ‘
— L. T |boxa
FUNCTION TABLE
e ers e DY e o - M (Man - n
G162 G3Gq G5C6 G708 SCAY G1i Q
Equal Equal Equal Equal Equal H L
Unequal X X X X H H
X Unequal X X X H H
X X Unequal X X H H
X X X Unequal X H H
X X X X Unequal H H
X X X X X L L
Gy Gy
L L Equal
L H Unequal
H L Unequal
H H Equal

X T
nwon

1

HIGH state (the more positive voltage)
LOW state (the less positive voltage)
state is immaterial

December 1969



standard temperature range comparator

H FC family FCH281

LOGIC FUNCTION (continued)

Q = [(61 .Gy + Gy .Gy +(Gy.Gy+ Gy .Gg)+ (Gs . Go + Gs . Go) +

+(G7 . Gg+ Gy . Gg)+ (Gg . Gjp + Gy - Gm)] . Gyp-

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 8.0 V
Output voltage VQ max. 8.0 V
Input voltage Vg max. 8.0 V
QOutput current —IQ max. 20 mAl)
Input current -Ig max. 20 mAz)
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg -55to+125 ©oC
Operating ambient temperature Tamb Oto +75 ©C

1y For negative output voltage.
2) At this limit input voltage typ. : -1.5V.

HHH
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FCH281 FC family

standard temperature range

comparator
SYSTEM DESIGN DATA
Uniform system temperature Tamb Oto+75 ©C
Uniform system supply voltage Vp 5.7t0 6.3V
Available d.c. fan out Na > 8
D.C. noise margin M, min. 0.4 V
My min. 1.5 V
Average propagation delay time tpd max, 250 ns
Equivalent input capacitance Cg typ. 4 pF
Supply current (duty cycle 50%) Ipav typ. 10 mA
Power dissipation at Ty = 75 OC Prot max, 90 mW

4 “ ” December 1969



FC family FCH281

standard temperature range comparator

CHARACTERISTICS

Conditions and

Tamb (°C) references
\%
0  +25 +75 P
V)
S_TATIC DATA
5.7
Output voltage LOW | VQLmax 0.4 0.4 0.4V Jand
6.3l see note 1
at: I 14.0 13.2 12.4 mA|5.7
Output current LOW | “QLmax 16.0 15.2 14.4 mA|6.3
5.7
Output voltage HIGH | VQHmin 5.3 5.3 5.3 V [and IQ = O(seenote 1)
6.3
VQHmin 4.7 4.7 4.5V |5.711g = -200 pA
5.7
Input voltage LOW VGLmax 1.0 1.0 0.8 V Jand
6.3
5.7
Input voltage HIGH | Voymin 3.0 2.8 2.5V [and
6.3
Input current LOW  [-IG] t010 Lmax|1.75 1.65 1.55 mA|5.7} VG1t010 = 0.4V
-IGl1to10 Lmax| 2.0 1.9 1.8 mA[6.3| Vgito10 = 0.4V
~-IG11 Lmax 1.2 1.1 1.05 mA[5.7} VG11 =0.4V
-IG11 Lmax 1.35 1.25 1.20 mA[6.3| Vg1 =0.4V
Input current HIGH | IgHmax 1.0 1.0 25 puA |5.7) Vg =5.3V
other inputs 0 V
Supply current Ipmax 15.3 14.5 13.5 mA|6.3| G inputs LOW
Note 1

For the proper combination of inputs tobe HIGH or LOW see function table on page 2.
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FCH281

comparator

FC family

standard temperature range

CHARACTERISTICS (continued)

Tamp (°C) Conditions and references
am
< |ve [
0 +25 +75 V) Fig.
DYNAMIC DATA
Propagation delay
times from one G
(G1 to G10) to Q
Rise propagation Vpd = 1.5V; N=6
delay time tpdrmax |~ 200 - ns|6.0 [|] CL = 80 pF 1; 2
all other inputs
Fall propagation (including G11)
delay time tpdfmax |~ 200 - ns|6.0 |Jat VG = 5.3V
Rise propagation Vpd = 1.5V; N=6
delay time tpdrmax |~ 250 - ns|6.0 ||CL = 80 pF
all other inputs 1; 3
Fall propagation (excluding G11)
delay time tpdfmax at Vg =0.4V
RS 7
VG11 5.3V
Propagation delay
times from Gj1 to Q
Rise propagation Vpd =1.5V; N=6
delay time tpdrmax |~ 100 - ns |6.0 [|CL = 80 pF
Vg =0V 1; 3
Fall propagation all other inputs at
delay time tpdfmax |~ 120 - ns |6.0 [|[Vg=6.0V

December 1969



FC family FCH281

standard temperaturc range comparator

CHARACTERISTICS (continued)
DYNAMIC DATA

OVP=
b l 6V
__o P
A—G
pulse ; 1
generator a —162 6700
N ()
—1G.
N o
: —Gg FCH281 Q +—
; —167
; 168
v 1 % 100pF ekn[]
Loi 1160
AT e
a” ! I
: ‘ —O g
b é 7255477
O i

N diodes FCY101

+6V  +53v  +0.4V
Fig.1 Equivalent load for N = 6; Cy, 1) = 80 pF

15ns 1Sns
6V — —
INPUT
ov
OUTPUT
Vpd Vpd
—»4 topdf — |- —itpdr —ltpgfle—r
Yodr 2285408
7255476
Fig.2 Switch Sl in position a Fig. 3 Switch Sl in position a
Switch S2 in position a Switch S2 in position b

or

) Switch S1 in position b
Waveforms illustrating measurement of tpdr and tpdf. Switch S2 immaterial

1y Including probe and jig capacitance.
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FC family FCH291

standard temperature range parity checker

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

SINGLE 10-BIT PARITY CHECKER

] _[n]_[2] ["] fo] [s] [e
# Gy Gy Gg G7 G4 Gj
FCH291

Q Gy Gs Gg Gy G P
2T 3] 1] 5] 18] 17
7255005

-

72489193

QUICK REFERENCE DATA

Supply voltage Vp 6.0+ 5% Vv
Operating ambient temperature range Tamb 0 to+75 ©C
Average propagation delay time

N - 6, Cy = 60 pF, Typp = 25 0C tpd typ. 150 ns
Available d.c. fan-out

Tamb = 0 to +75 0C N, > 7
D.C. noise margin

Tamb = 25 °C M, typ. 1.2V
Power consumption

50% duty cycle, Tomp = 25 °C Pay typ. 110 mW

The FCH291 comprises nine exclusive-OR functions followed by an AND gate. If an
oddnumber of inputs (G to GlO) are HIGH the output will be HIGH, provided G is
HIGH. If an even number of inputs (Gl to Gyg) are HIGH the output will be LOW,
provided Gy isHIGH. If Gy] is LOW the output will be LOW regardless the condition
of other inputs. '

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A). (See General Section)
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FCH291 FC family

parity checker standard temperature range

I

CIRCUIT DIAGRAM

7255032.7

<l l

o‘”T o I ©
e 1

B! |

o N o L

Gs

o o—

G,

Gy
-—

’_2
l

G
A
—

(.
block C

block B

block A
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FC family

standard temperature range

FCH291

parity checker

FUNCTION TABLE

Gy G2 G3 G4 Gs Ge Gy Gg Gy Gjo |Gr1f Q
Even number of inputs HIGH H L
Odd number of inputs HIGH H H
X X X X X X X X X L L

H = HIGH state (the more positive voltage)
LOW state (the less positive voltage)
X = state is immaterial

-
n

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 8.0 V
Output voltage VQ max. 8.0 V
Input voltage Vg max. 8.0 V §
Output current —IQ max. 20 mAl) E
Input current —IG max. 20 mAZ)
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg -55to +125 ©C
Operating ambient temperature Tamb Oto +75 ©C
1) For negative output voltage.
2) At this limit input voltage typ.: -1.5 V.
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FCH291 FC family

parity checker standard temperature range
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 OC
Uniform system supply voltage i Vp 5.7t0 6.3 'V
Available d.c. fan-out N, P 7
D.C. noise margin Mg, min. 0.4 V
My min. 0.8 V
Average propagation delay time tpd max, 250 ns
Equivalent input capacitance Cg typ. 4 pF
Supply current (duty cycle 50%) Ipay typ. 21 mA
Power dissipation at T, = +75 °C Pror max. 190 mW

4 I' December 1969



FC family FCH291

standard temperature range parity checker

CHARACTERISTICS

Conditions and

Tmb (°C) references
v
0 +25 +75 p
V)
STATIC DATA
5.7
Output voltage LOW | VQI.max 0.4 0.4 0.4V Jand
6.3\ see note 1
at: I 14.0 13.2 12.4 mA|5.7
Output current LOW | QLmax 16.0 15.2 14.4 mA|6.3
5.7
Output voltage HIGH VQHmin 5.3 5.3 5.3 V |and IQ = () (seenote 1)
6.3
VQHmin 4.7 4.7 4.5V [5.7|Ig = -200 uA
5.7
Input voltage LOW | Vg1 max 1.0 1.0 0.8 V |and
6.3
5.7
Input voltage HIGH | Vgiimin 3.8 3.8 3.4V fand
L 6.3
Input current LOW |-15) 1010 Lmax |1-75 1.65 1.55 mA|S5.7| VG1to10 = 0.4V
2.0 1.9 1.8 mA|6.3|VGlto10 =0.4V
-IG1Imax 1.9 1.8 1.7 mA|[5.7| Vg =0.4V
2.1 2.0 1.9 mA|6.3] Vg =0.4V
Input current HIGH IGHmax 1.0 1.0 25 pA |5.7)| Vg =5.3V
other inputs 0 V
Supply current IPmax 32.0 30.5 28.0 mA|6.3] G inputs LOW

Note 1

For the proper combination of inputs tobe HIGH or LOW see function table on page 2.
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FCH291

parity checker

FC family

standard temperature range

CHARACTERISTICS (continued)

Conditions and references

Tamb (°C)
- L-= Vp .
0 +25 +75 Fig.
V) N
DYNAMIC DATA
Propagation delay
times from one G
(G to Gy0)to Q
Rise propagation Vpd = 1.5V; N=06
delay time tpdrmax |~ 200 - ns [6.0 || CL = 100 pF
all other inputs 1; 2
Fall propagation (including G11)
delay time tpdfmax |~ 200 = ns 6.0 [JatVg=35.3V
— Rise propagation Vpd = 1.5V; N=6
— delay time tpdrmax |~ 250 - ns|6.0 || C, = 100 pF
- all other inputs .3
Fall propagation (excluding G11) L
delay time tpdfmax atVg=0.4V
VG“ =5.3V
Propagation delay
times from G]] to Q
Rise propagation Vpd =1.5V; N=06
delay time tpdrmax (= 100 - ns 6.0 || CL = 100 pF
Vg =0V 1; 3
Fall propagation all other inputs at*
delay time tpdfmax |- 120 - ns 6.0 ||VGg=6.0V
6 H H- December 1969




FC family FCH291

standard temperature range parity checker

CHARACTERISTICS (continued)
DYNAMIC DATA

o ¥e*
b l 6V
_o P
MA—1G
pulse ’ 1
generator a ¢ —162 6700
: 63
6.
S o 1
i ¢$Gs FCH291 @
: —6G7
—Cs
SRR b 100pF
Loi 1160
AT6n
a” i l
] 0 g
b H 7155a7s
o |
e — 0" 51 diodes FCY101
EO S2
éL b
+6V  +53v  +0.4V
Fig.1 Equivalent load for N = 6; Cy, 1y = 100 pF
15 15
ns‘_ . ns 15ns ns_
V—— 90% 90%
INPUT
° Vpd L
©) o,
ov 10%/o0 10%. ov 10%, 10%0 t
OUTPUT '
VP" Vpd
7255489
— tpdf _’t —’ltpdr —Jtpdf | -—
Pdr 7255476
Fig.2 Switch S2 in position a Fig.3 Switch Sl in position a
Switch S1 in position a Switch 52 in position b

or
Switch S1 in position b

Waveforms illustrating measurement of t, thdr and tdf-  Switch S2 immaterial

1) Including probe and jig capacitance.

November 1970 7






FC family FCH301

standard temperature range decoder

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

SINGLE 4-BIT DECODER

Q
O oo n
761 0'—0“1‘2—
0 ng
6162 03 L3 6] _[1s]_fa] [13] [12] [1] [ro] [
L] 15
gecoder Pt @ Q, Q3 Q, Q; Qg Gy G,
10163 a2 FCH301
o.__
9lo, o023 Qs Qg Q7 Qg Qg G, G, P
71 A T 2] B3 el s] e 17T 18
095_ 7255018
PACKAGE OUTLINE
72489201
16 lead plastic dual in-line (type A)
(See General Section)
QUICK REFERENCE DATA
Supply voltage Vp 6.0+£5% V
Operating ambient temperature range Tamb 0 to +75 oC

Average propagation delay time

N =1, Cy =40 pF, Typp = 250C tod < 100 ns
Available d.c. fan out

Tamb = 0 to +75 °C Ny > 9
D.C. noise margin

Tamp = 250°C My, =z 0.6 V
Power consumption

50% duty cycle, Tymp = 25 °C Pay typ. 250 mW

The FCH301 is a fast binary (8-4-2-1) to decimal decoder formed by 18 gate func-
tions. All outputs except the decoded one stay HIGH. If the input does not conform
to the 8-4-2-1 code, all outputs remain HIGH.
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FCH301 FC family

decoder standard temperature range

CIRCUIT DIAGRAMS

x| Jp

Ge— A

o]

x| _|p

a1

x| |p

x| |p

Fll

x| jp

o]

7255280

2]

N

' \ December 1970



FC family FCH301

standard temperature range decoder

FUNCTION TABLE

Gg G3 G2 G1|Qp Q1 Q2 Q3 Q4 Q5 Qs Q7 Qg Q9

L L L LfL H H H H H H H H H

L L L H|{H L H H H H H H H H

L L H L|H H L H H H H H H H

L L H H|(H H H L H H H H H H

L H L L|{H H H H L H H H H H

L H L H|{H H H H H L H H H H

L H H L|H H H H H H L H H H

L H H H|H H H- H H H H L H H

H L L L|H H H H H H H H L H

H L L H|H H H H H H H H H L

H L H L|H H H H H H H H H H

H L H H|H H H H H H H H H H

H H L L|H H H H H H H H H H

H H L H|/H H H H H H H H H H —

H H H L|H H H H H H H H H H b

H H H H|{H H H H H H H H H H =
LOGIC FUNCTIONS

Q=G .G2.G3.Gy Qs5=Gi .Gy . Gg . Gg

Q=G1.G2.G3.Gq Q6=Gy.Gz.G3.0Cq

Q2=Gy .Gy .G3.Gg Q7=G; .Gy .Gg. Gy

Q3=G}.Gy.G3. Ga Q8=G).Gy.G3. Gy

Q=G1.Gy.G3. 0G4 Q9=G;.Gy.G3. Gy
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

RATINGS Limitingvalues inaccordance with the Absolute Maximum System (IEC134)

Supply4 voltage at Tamb: max. 40°C { Vp max. 8.0 V
Output voltage VQ max. 8.0 V
Input voltage Vg max, 8.0 V
Input current 1) -Ig max. 20 mA
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg -35to+125 ©°C
Operating ambient temperature Tamb Oto +75 ©oC

Ty At this limit, input voltage typ.: =1.5 V.,
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FCH301

FC family

decoder standard temperature range
SYSTEM DESIGN DATA
Operating ambient temperature Tamb 0to+75 ©C
Uniform system voltage Vp 5.7t0 6.3 'V
Available d.c. fan out N, 9
. o M, min, 0.4 V
D.C. noise margin My min, 2.9 V
Average propagation delay time tpd 100 ns
Equivalent input capacitance Co typ. 4 pF
Power dissipation Piot max., 300 mW
CHARACTERISTICS
Tamb (°C) Conditions and
— References
= 0 25 75 vp
- V)
STATIC DATA
5.7 For the proper
Output voltage LOW | Vopmax| 0.4 0.4 0.4V an combination of
' inputs to be HIGH
at: or LOW see
OQutput current LOW IQLmax 15.8 14.9 14.0 mA{ 5.7 .
Function Table
IQLmax | 18.0 17.1 16.2 mA} 6.3
Output voltage HIGH VQHmin 5.2 5.2 5.2V 5.7(-IQ =0
5.7
Input voltage LOW VeLmax| 1.0 1.0 0.8 V | and
6.3
5.7
Input voltage HIGH VGHmin| 2.6 2.5 2.4 V | and
6.3
Input current LOW | -IG max | 1.75 1.65 1.55 mA| 5.7| V5=0.4V
-IGLmax 2.0 1.9 1.8 mAj| 6.3 Vg=0.4V
Input current HIGH IGHmax | 1.0 1.0 25 pA Vg=6.3V
other inputs 0 V
Supply current IPmax - - 48 mA| 6.3| Ginputs 0V
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FC family

standard temperature range

FCH301

decoder

CHARACTERISTICS (continued)

Conditions and
0
Tamp (°C) References
\Y
0 25 75 P
V)
DYNAMIC DATA*)
R;S(japrgpl;igatlon : ) 1o . {Vp 1.5V
y ume pdr max ns N=1;Cp =40 pF
A% =1.5V
, - - p .
fpdr max 30 ns (R 8;CL = 70 pF
Fall agati
b:elfrif;gmon t - 85 {VP SV
y time pdf max ns N=1; CL = 40 pF
\Y% =1.5V
. _ - P! ‘
tpdf max 100 ns { N=8;Cy =70 pF
*) See figures below
15ns
T T 90%- l
i
~ t 10%%0 -
L,, teef o R
‘ | G INPUT
| |
3 | —
1 / Q outpuT
Vod * -,r—"
Vp=+6V Vo= +6V
4kQ 5008
connect '™ N .m""“t 1 N
to :uctt;z: J_ 1€ ot to o:‘[';;: -I_ it 44
LDpFT c 6kQ h 4 mpFT c 6kQ h 4
Q‘ 72552951 E# 7255294
N-=1 N =8

Waveforms and loading circuit illustratin,

diodes FCY 101

1) Including probe and jig capacitance

g measurement of tpgr and tpdf
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FC family FCH321

standard temperature range inverters

The FC family of DTL silicon monolithic integrated circuits has been designed tor
medium speed digital applications in computing, office electronics, telecommunica -
tion, instrumentation and industrial control.

SEXTUPLE INVERTER

2 [E, Q|12
4 €, Q,]10
i 3 Q18
] _[13]_h2] [11] o] [e] Je ) [13] [i2] [1] Jo] [e] [e
S31E Ouf5 g Eg QG E5 Q, E, Qy 2 Eg Q Es Q; E, Q3
e as|s FCH31 FCH321
Qg Ey Qs E; Q, E3 P Qg E, 05 E, Q, E3 P
13]€s Qg 1 2] 3] e 15T e 12 T2 B ] s ] 1z
1 B 7258259 7285280
non-R¢ | R.
Sextuple inverter FCH311 | FCH321
QUICK REFERENCE DATA
Supply voltage Vp 6.0+ 5% V
Operating ambient temperalure range Tamb U to+75 ©C

Average propagation delay time
N=6, Cy =60 pF, Tymp = 259C tpd typ. 30 ns

Available d.c. fan out to FC gates

Tymb = 0to+75°C N, > 8
Power consumption per inverter
509 duty cycle, Typp = 25 ©C non-R. Pyy typ. 7 mW
Re Poy  typ. 11 mW

The fan-in of the circuits can easily be expanded by means of a diode array.
The outputs of these inverters may be interconnected to perform the AND-OR-NOT
function.

PACKAGE OUTLINES': 14 lead plastic dual in-line (type A). (See General Section)
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FCH311
FCH321

inverters

FC family

standard temperature range

CIRCUIT DIAGRAMS

FCH311
R1 R3
E, E; ) E,
o1 Q 03 Q; 9,
D2 D&
TR1 TR2
RrR2 R&

—ep
Eg
o D8 g
010,
R R0
2

FCH321

7255264 b

RS
DS,
D6,
TR3
RS
RS R.
Ds
D6
TR3
6

R?
o7
08
TRu
8
3 R7 Rets
E, Eg
o7
a o,
* s
Re
R R8

LOGIC FUNCTION

1. Individual inverter operation

E.——Do—o

7255307.1

Q :.Efor positive logic

2. Individual gate operation

Gi — a
Gjﬂ

7255260.2

Q=¢G;. Gj for positive logic

7255265

Function table E.| Q

I
qpliies

9
Q

Function table

!

I X
I X
[milieviienll iV @]
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“ FC family

FCH3MN
FCH321

standard temperature range inverters
LOGIC FUNCTION (continued)
3. Commoned gate operation
Function table |G; |Gj |Gk [G1 |Q
6 — —_—
6; — L |[X |L |X|H
a L | X X L |H
X |L L | X |H
G, — X |[L | X |L [H
6L 7255261.2 H |H X |X |L
X [X 1H |H |L

Q = (Gj.Gj) . (Gk.Gy) = (Gj.Gj) + (Gg.Gy) for positive logic

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

The AND-function is obtained by connecting a diode array to the E input.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply volrage Vp max, 8.0 V
Output voltage (HIGH state) VQ max. 8.0 V
Output current 1) —IQ max. 20 mA
Expander input voltages with respect to supply Vp-VE max. 8.0 V
Expander input current Ig max. 5.0 mA
Storage temperature Tstg -55to +125 OC
Operating ambient temperature Tamb Oto +75 ©OC
1) For negative output voltage.
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FCH311
FCH321

inverters

FC family

standard temperature range

SYSTEM DESIGN DATA (both non-RC and R()

Uniform system temperature

Uniform system supply voltage

Available d.c. fan out to FC gates

Averaged propagation delay time

with BAX13 diode

Increase of todf with increasing expander
capacitance for Cy, = 0 to 100 pF

Equivalent output capacitance

Supply current
(duty cycle 50%)

Power dissipation at Tamp =75 °c

125
toar
(ns)

100

75

50

25 |-

tpdr versus Cy, for both BAX13 and FCY101 as input diode

100

(ns)

75

50

25

7255308
T T e
T
T

e typical values

FTT] N=1to8

FCY101
3 BAX13
T
H u T
FI62 b1 1T TI11
0 10 20 30 40 50 60 70 80 C (pF) 100

tpdf versus Cp, for BAX13 and FCY101 as input diode

Tamb 0Oto+75 °C
Vp 5.7t0 6.3 V
Ny 2 8
tpd max. 75 ns
Atpgr typ. 1.4 ns/pF
CQ typ. 10 pF
non-R. Ipay typ. 7.2 mA
R¢ Ipay typ. 10.5 mA
non-R. Piot max. 100 mW
RC Prot max. 171 mW
7255 30!
i}{T]uiI‘H[[L-‘It '}{: T H j,— ‘_~ T %,4
[T typical values [ a8t -t +
T T R e T r )
DEEEE EEEE! B f-* Al + SENNENE N=
SR R e o
s e E e T : l_
e - +1
Sesas saaazsl
‘"‘I‘ A A L 1 [ ]
s!L = = = 44
Fior bt JI f 1
0 10 20 30 40 50 60 70 80 Cg (pF) 100

>
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FC family

standard temperature range

FCH3M
FCH321

inverters

CHARACTERISTICS of FCH311 (non R.)

f—

Tamb (°C)

Conditions and

references
\Y
0 +25 +75 P
V)
STATIC DATA 5.7
Output voltage LOW VQLmax 0.4 0.4 0.4 V and —IE = 50 nA
6.3
at:
16.0 15.1 14.2 mA|5.7
Output current LOW | IQLmax | 15,0 17.0 16.0 mA |6.3
Expander input o ] 5.7 IQL = IQL max
voltage HIGH VEHmax | 3:0 2.8 2.6 V jand
6.3 -IE = 50 A
1.75 1.65 1.55 mA 5.7
fput current LOW | ~lgLmax| 2.0 1.9 1.8 mA|6.3
at:
Expander input
voltage LOW VeL 1.05 1.00 0.90 V
5.7
Output current HIGH IQHmax 70 70 70 pA |and VQ =5.3V
6.3
at:
Expander input 5.7
voltage LOW VELmax| 1.8 1.7 1.4 V land
6.3
Supply current IpHmax | 12-0 11.4 10.8 mA 6.3
at:
Expander input
voltage LOW VEL 1.05 1.00 0.90 V .
E d
Supply current Ip max | 11-4 10.2 10.2 mA 6.3 {ﬂzsi’;ger tnputs
DYNAMIC DATA
see also page 7 _ _ R =4k
tpdr max 85 ns 6.0 CL = 40 pF
Rise propagation R = 670 Q
delay time tpdr max| -~ 70 - ns [6.0 c, - 66 pF
R =4k
tpdf max | ~ 65 - ns (6.0 CL = 40 pF
Fall propagation _
delay time t - 8 - ns |6.0| 276709
y pdf max CL = 60 pF
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FCH311
FCH321

inverters

FC family

standard temperature range

CHARACTERISTICS of FCH321(R..)

Conditions and

0
Tamp ( ) references
Vp
0 +25 +75 !
, )
STATIC DATA 5.7
Output voltage LOW VQLmax 0.4 0.4 0.4V and —IE = 50 uA
6.3
at: 14.0 13.2 12.4 mA | 5.7
Output current LOW IQLmax 16.0 15.2 14.4 mA| 6.3
Expander input 5.7 IQL = lQL max
voltage HIGH VEHmax 3.0 2.8 2.6V and
6.3 —IE = 50 pA
5.3 5.3 5.3V 5.7 I,=0
O;Ef’“t voltage HIGH | VQHmin | 4.1 4.1 3.9 v 5.7 1Q = =200 uA
Expander input 5.7
voltage LOW VELmax| 1-8 1.7 1.4V and
6.3
1.75 1.65 1.55 mA| 5.7
Input current LOW -IELmax | 2.0 1.9 1.8 mA| 6.3
at:
Expander input
voltage LOW VeL 1.05 1.00 0.90 V
Output curxent LOW Output forced LOW
;:R—O;R-NOT -IQLLmax| 2.2 2.1 2.0 mA| 6.3 externally to
ction VQ=0.4V
Supply current I 25.2 22.8 21.6 mA | 6.3 | EXpander inputs
PPy PLmax ’ ) ’ 7| floating
DYNAMIC DATA
see also page 7 R =4 k2
. ' tpdr max 85 ns | 6.0 Cy = 40 pF
n1Se propagation =
delay time R =670 Q
tpdr max| = 70 - ns | 6.0 Cy = 60 pF
R =4 kQ
Fall propagation 'pdf max | ~ 65 = ms 16.0 Cy, = 40 pF
delay time : . . ) 60 R = 670 Q
pdf max ns * Cy, = 60 pF
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FC family FCH321

standard temperature range inverters

CHARACTERISTICS (continued)
DYNAMIC DATA

15ns 15ns
6V 0% - 90%
E INPUT
Voa - 15V
ov 10% 10%——
tpar “lpdv
//—"—
\ /
Q OUTPUT
Vpa - 15V
— e —— — 255101
O Vp=+6V
E )
input input muv::::r R
test
pulse for FCH321
generator | b Vv
.l. c l) 6kQ)
L +59,
D = BAX13 —1—
other diodes FCY101 s O
. —O Vp=+6V
. i inverter
input  input under L4k
test R
v for FCH311
generator P

D = BAX13
other diodes FCY101 el 2

Waveforms and loading circuits, illustrating measurement of tpdr and tpdf -

1y Including probe and jig capacitance
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FC family FCJ101

standard temperature range flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

SINGLE JK FLIP-FLOP

16 13| _j12| j11]| j10] |9 8

[o]s ]

0 2 K3 K, Ky Qy Sy nc
- FCJ101
_1_2_ 5 Jy J2 T J3 Q2 S2 P
13 1 2 3 4 5 6 7

72550061

7248908 I 6

QUICK REFERENCE DATA
Supply voltage Vp 6.0+ 5% V

Operating ambient temperature range

Clock rate fc typ. 10 MHz
Available d.c. fan out

Tamb = 0 to +75 °C Ny > 8
D.C. noise margin

Tamb =25 °C My, typ. 1.2V
Power consumption

50% duty cycle, Tymp = 25 ©C Pav typ. 36 mW

The FCJ101 performs the JK flip-flop operation. Three ] and three K inputs permit
an additional AND operation. Triggering occurs at the falling edge of a T signal.
Thedirect-set inputs (overriding any other inputs) are active at the LOW level. The
circuitry incorporates bi-directional outputs for driving capacitive loads. Typical
applications are in high speed counters and shift registers.

PACKAGE OUTLINE: 14 lead plastic dual in-line (type A). (See General Section)

—
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FCJ101 FC family

flip-flop standard temperature range 9330 324 30XX0

CIRCUIT DIAGRAM

I D1
02 (J_‘m

S I

L3
D3

1, 0—————4 o1

LA}
D4 R3 RS 019

sy e———] o o [

05
14
1¢ 1R2 D15

LhJ

RN

0§ R7

1€ T”
N

s, o=

op

S, &

D16

D17
LA

018
LAl

72550271

LOGIC DIAGRAM (to MIL standard 806B)

Si0— I

J|0—1 -

Le a

3 —

Te

K

o

K, ——
K:J [

S: @ TZ50101
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FC tamily

standard temperature range

FUNCTION TABLES

1. Trigger action via T terminal

T = HIGH T = LOW
T x| a| @
H H reversed
L H L H
H L H L
L L no change

J=I1.Jp.J3

K=K; .Ky.Kj3

2. Set or reset via S terminals

51 S2 Q Q)
H L L H
L H H L
L L H H
H H no change

FCJ101

flip-flop

The information on J and K is transferred

into the flip-flop by T becoming HIGH.

When T subsequently goes LOW the out-
puts will assume the levels shown in the
table. Inputs S; and S, should be HIGH or

floating.

} for positive logic

The set inputs override the other inputs
and directly determine the outputs of the

flip-flop.

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

RATINGS (Limiting values) 1)

Supply voltage
Output voltage
Input voltage
Output current 2)

Input current 3)

Vp
VQ
vy, Vg, Vo, Vg

_IQ
_Ijr _IKy -ITy ‘IS

Voltage difference between any two inputs

Storage temperature

Operating ambient temperature

1) Limiting values according to the Absolute Maximum System

publication 134.
2y For negative output voltage in LOW state.
3) At this limit input voltage typ. : -1.5V,

Tstg
Tamb

max. 8.0
max. 8.0
max. 8.0
max. 20
max. 20

max., 8.0
-55 to +125
0Oto +75

\Y
\Y
\%
mA
mA

oC
°C

as defined in IEC
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FCJ101 FC family

flip-flop standard temperature range 9330 324 30XX0
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 oC
Uniform system supply voltage Vp 5.7t06.3 V
Available d.c. fan out
to ] or K input Na] = Nak > 8
to Sinput Nyg = 4
to G input Nag = 8
Available a.c. fan out
to T input NaT > 2
D.C. noise margin
. M, min. 0.3 V
to T input My min. 0.2 V
. My, min. 0.5 V
= to J or K input My min. 0.2 V
— ) M, min. 0.3 V
to § input My min. 0.2V
to G input ML mm (,)'z_l V
VY mi. 1.0 'V
Average propagation delay time tpd max. 85 ns
Maximum clock rate fe > 6 MHz
Equivalent input capacitances
for T input Cr typ. 30 pF
for ] or K input C] = Cg typ. 20 pF
for S input : Cg typ. 25 pF
Supply current (duty cycle 50% Ipay typ. 6.0 mA
Power dissipation at Tomp = 75 °C Prot max. 56 mW

N
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FC family

standard temperature range

FCI101

flip-flop

CHARACTERISTICS
Conditions and
o
Tamb (°C) references
Vp
0 +25 +75
(V)
STATIC DATA
5.7
Output voltage LOW | VQLmax 0.4 0.4 0.4V |and
6.3
at: 14.0 16.5 12.4 mA[5.7
Output current LOW | - 1QLmax 16.0 19.0 14.4 mA|6.3
Output voltage HIGH VQHmin 3.8 3.9 4.1V |5.7(IQ=-100 uA
Output voltage HIGH | VQHPmin 3.6 3.3 3.0V |5.7
(lowest permissible)
at:
Output current HIGH 'IQHmax 0.85 3.3 5.5 mA|5.7
Vi =Vg =0.4V;
- , 1.7 . 1. .7 ;
Input current LOW _i]Lmax { 5 g 1162 152 mz 2 3 }0 er inputs
KLmax : : 0 MAS-2 floating
_I 3.5 3.3 3.1 mA|5.7 }VT=0.4V; other
TLmax 4.0 3.8 3.6 mA|6.3|finputs floating
I 3.5 3.3 3.1 mA|5.7||Vg=0.4V; other
SLmax 4.0 3.8 3.6 mA|6.3|]) inputs floating
Input current HIGH 'iJHmaX’ 11 25uA|5.7|Vj=Vg=5.3V
KHmax other inputs 0 V
ITHmax 2 2 50uwA|5.7\Vp=5.3V
other inputs 0 V
ISHmax 2 2 50 uA|5.7|Vg=5.3V
other inputs 0 V
Supply current IPmax - 9 - mA[6.3|T input LOW
J, K, S inputs HIGH
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FCJ101

FC family

flip-flop standard temperature range
CHARACTERISTICS
Conditions and
T 0,
amb (°C) references
Vp .
0 425 475 fig.
V)
5.7
DYNAMIC DATA and
6.3
Change of state
VTHmin HIGH level at T
Input voltage HIGH VIHmin 3.6 3.3 3.0V and Jand/or K to 1
VKHmin be present si-
during: multaneously
Input time HIGH tTHmin 50 50 50 ns 1
— -<7 18 1
— followed by: ( V)Tmax 18 8 8 ns/V !
-_— T -input slope (_%)Tmm 4 4 4 ns/V 1
to:
T-input voltage LOW | VTI,max 0.7 0.7 0.7 V UTLmin = tpdf 1
No change of state
. V]Lmax J and K turning
JK-input voltage LOW Vi Linax 1.1 1.0 09 V LOW after T and 2
during: ¢ ) Jand/or Khaving
JK -input time LOW tJ Lmin 100 100 160 ns been HIGH si- 2
KLmin multaneously
Clock skew protection
Hold time LOW thold Lmax 15 15 15 ns 2
Hold time HIGH tholdHmax 7 10 10 ns 3
Set or Reset
. active
S-input voltage LOW |V 1.0 0.9 0.7 V
g SLmax tSLmin = tpdf 4
S -input voltage HIGH | VSHmin 3.6 3.3 3.0V inactive
Propagation delay
times from T to Q
Rise pljopagation tpdr max - 70 - ns |6.0|Vpd= 1.5V 5
delay time N=1;Cp,=60pF
Vpa = 1.5V
Fall pr‘opaganon tpdf max - 100 - ns |6.0|N=8Cy=60pF 5
delay time other output N=1
Cp, = 60 pF
6 September 1968



FC family FCJ101

standard temperature range flip-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

tn

T INPUT

ttn

ViH min/ VKH min

J or K INPUT

1285084

Fig.1. Waveforms illustrating conditions for change of state.

T INPUT

i
o ta thotd L

J or K INPUT

Vit max/ VKL mox

————— 7283098
Fig.2. Waveforms illustrating conditions for no change of state.

For no change of state to result:

a. the time between ] or K reaching Vjpmax- VK Lmax (going LOW) and T
reaching VT max (going LOW) must be at least jLmin» tKLmin-

b. the time between ] or K reaching VjLmax VK Lmax (going HIGH) and T
reaching V1 .y (going LOW) must be less than thgqy, -

September 1968 7



FCJ101 FC family

flip-flop standard temperature range

CHARACTERISTICS (continued)
DYNAMIC DATA
T INPUT

Vitmax

tholaH
-~

J or K INPUT

Virmin/ VkHmin

72380921

Fig.3. Waveforms illustrating conditions for change of state.
For a change of state still to result, the time between | or K reaching VIHmin >
VKHmin (going LOW) and Treaching Vpp ... (going LOW) must be less than

tholdH
- tsL
N
pd

Sy or S9 INPUT

VsLmax

Qg or Q; OUTPUT

T 7zss0m

Fig.4. Waveforms illustrating conditions for set or reset.
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FC family FCJ101

standard temperature range flip-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

t14250ns tr ®100ns
v |/ 90% ST
ViHmn J T INPUT
\/
0T Viimas 10% 10%
ov
ty=15ns | te=15ns
Q] Ol‘ld 02 OUTPUTS
Vpd
T198082.2
tpar
Lpaf
to Q,or Q,

6kQ

14
LA

SOpFT
’_——T— Vp=+6V 8 & 7258078
diodes FCY101

, — Equivalent load for N=8 and
» FF CLI) = 60 pF

=D,
oo B 7 L
|3

725507

to Q or Qp

SOpFT 6k
(¥

diodes FCY101

14
N

7233076

Equivalent load for N=1 and
cLl) =60 pF

Fig. 5. Waveforms and loading circuits illustrating measurement of tpqy and todf *

1) Including probe and jig capacitance
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FC family

standard temperature range

FCJ111

flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

SINGLE JK MASTER-SLAVE FLIP-FLOP

|1 1a] _[13]_[12]_J11] _fro] _fol j8
S & nc. Q nc. Q2 nc. S2
HE Q12
i FCJm
S]K Q] 10 Sy ne. J T nc. K P
S, ] B el s s 1z
755007.1
248909 g
QUICK REFERENCE DATA
Supply voltage Vp 6.0+ 5% V
Operating ambient temperature range Tamb 0 to +75 ©OC
Clock rate fe typ. 5 MHz
Available d.c. fan-out
Tamb = 0to 75 °C Ny = 8
D.C. noise margin
Tamb = 25 ©C M, typ. 1.2 V
Power consumption
50% duty cycle, Tamp = 25 °C P,y typ. 67 mW

The FCJ111 is a direct-coupled JK flip-flop, operating on the master-slave prin-
ciple. Operation depends on voltage levels only, i.e. rise and fall times of all input
signals, including the trigger signal, are immaterial.The J, K and T inputs arelogi -
cally equivalent, allowing the use of J and K for triggering. The direct set-inputs
(overriding any other inputs) are active at the LOW level.

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A). (See General Section)
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FCI FC family

flip-flop standard temperature range

CIRCUIT DIAGRAM

] R1
S, ® i4
1 1¢ 4 R1 R13
R R19
02
e i¢ R3 R7 ¢ RN R13
on
] o
19 ¢ o
o12
o R3 R7 RIS
TRe —{ms RIS
R R8 R16

I
L4
Q
@

7

T \é
4
ad'
R9 R17
DS —Krmo TRIE
14
™
R10 R18
o o3
¢
1 0,
D14 J’r
D7
14-
K RE {4 TRI2 R
. e
Py 14 T
5,0 1¢ R12 RIL

adad

72530281

283020
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FC family FCJ111

standard temperature range flip-flop

FUNCTION TABLES
1. Trigger action via T terminal (each flip-flop)

T =HIGH| T = LOW
LO The information on J and K is transferred
J|K Q1] Q2 into the master by T becoming HIGH.
Hln reversed When T subsequently goes LOW thg out-
Llu L |lu puts will assume the levels shown in the
HlL H L table. Inputs S) or S, should be HIGH or
L|L no change floating.

. ) ) If ] or K go LOWwith T HIGH, Q] and Qjp
2. Trigger-action via J and K terminals  assume the state shown. If both J and K go
LOW with T HIGH, the outputs of Q] and

] K Q1| Q2 Q, are reversed (exactly as if J and K
H—L X H L remained HIGH and T were triggered).

X H—L | L H When triggering on J and K the T input
H—>L | H—»1, | reversed requirements Vg and VT, (see CHAR-

ACTERISTICS) apply to J and K.

S1 and S, should be HIGH or floating.
3. Set or reset via S terminals

S s Q Q The set inputs override the other inputs
1]°2 1 2 and directly determine the outputs of the
H| L L H flip-flop.

L|H H L In the case of both set inputs going LOW
L | L }indeterminate the first to reach LOW will determine the
H|H no change output conditions.

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 8.0 V
Output voltage VQ max. 8.0 V
Input voltage V],VK, VT, Vg max. 8.0 V
Output current 1y -1 max. 20 mA
Input current 2) —I], ~Ix, -IT, ~Ig max. 20 mA
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg -55to+125 ©OC

Operating ambient temperature Tamb Oto +75 oC

1) For negative output voltage.
2) At this limit input voltage typ.: -1.5 V.

September 1969 \ ’ 3



FCIM FC family

flip-flop standard temperature range

SYSTEM DESIGN DATA
Uniform system temperature
Uniform system supply voltage
Available d.c. fan out

to T input

to ] or K input

to S input

to G input
D.C. noise margin

to T input
to ] or K input
to S input
to G input

Average propagation delay time
Maximum clock rate
Equivalent input capacitances
for T input
for ] or K input
for S input
Supply current (duty cycle 50%)

Power dissipation at Ty = 75 °c

C]:CK

Ipav

Ptot

0to+75 ©C
5.7t0 6.3 V
> 4

= 8

= 5

= 8
min. 0.5 V
min. 1.9 V
min. 0.9 V
min. 1,9 V
min. 0.4 V
min. 1.9 V
min. 0.4 V
min. 2.3 V

:
b
z
@

= 3 MHz
typ. 8 pF
typ. 4 pF
typ. 8 pF

typ. 11.2 mA
max. 110 mW
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FC family

standard temperature range

FCJ111

flip-flop

CHARACTERISTICS
Conditions and
0
Tamb (°C) references
vp
0 +25 +75
(V)
STATIC DATA
5.7
Output voltage LOW VQLmax | 0.4 0.4 0.4 V and
6.3
at: 14.0 13.2 12.4 mA| 5.7
Output current LOW | IqLmax [16.0 15.2 14.4 mA| 6.3
Output voltage HIGH | Voymin 5.3 5.4 53V 5.7l =0
Output voltage HIGH VQHPmin 3.9 3.5 2.8V 5.7
(lowest permissible)
at:
Output current HIGH | ~Iopmax 350 450 550 pA | 5.7
Input current LOW | ~Ijpmax, [[1.75 1.65 1.55 mA| 5.7 Zé];rvilrg 128'4";
“Tktmax || 2.0 1.9 1.8 ma| 6.3] - p
~=mna floating
I 3.5 3.3 3.1 mA| 5.7 |\VT=0.4V;other]
TLmax | 40 3.8 3.6 mA| 6.3 |[inputs floating
0 2.7 2.6 2.4 mA| 5.7 }VS=0.4V;other
SLmax | 3.0 2.9 2.7 mA|’6.3 |[inputs floating
Input current HIGH IjHmax » 1 1 25 ua | 5.7 Vp=Vg =53V
IKHmax "" |other inputs 0 V
- Vr=5.3V
ITHmax 2 2 S other inputs 0 V
Ve =5.3V
2 2 0 5. S
ISHmax S0 mAL .7 other inputs 0 V
Supply current Ipmax - 20 - mA| 6.3 |], K, S,T inputs
HIGH

Hin
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FCJ111

FC family

flip-flop standard temperature range
CHARACTERISTICS
Conditions and
Tamp (°C) references
Vp .
0 +25 +75 fig.
V) £
5.7
DYNAMIC DATA and|
6.3
Change of state
VTHmin
HIGH 1 lat T
Input voltage HIGH | V{tmin 3.1 2.92.5V and | a‘;‘gjofK ol !
during: VKHmin be present simul-
) i 1 t ly 1
T-input time HIGH tTHmin 100 100 100 ns aneously
= to:
= Input voltage LOW VTLmax 1.31.10.9V 'TLmin = tdr 1
No change of state LOW levelat | and
K to be present
. '\/J Lmax ; prior to T turning
. . . 2
JK input voltage LOW VL max 1.8 1.6 1.3 V HIGH and to re-
main present dur-
ing T is HIGH
Clock skew protection
Hold time tholdmax 20 20 20 ns 2
Set or Reset
S input voltage LOW |V 1.2 1.0 0.8 V active 3
& SLmax {tSLmin = Ipdr
S input voltage HIGH |VSHmin 3.12.92.5V inactive
DYNAMIC DATA
Propagation delay
times from T to Q
Vpd =1.5V
Rise propagation _ _ N =1;CL = 60 pF 4
delay time ‘pdr max 200 s other output
N = 8; CL = 56 pF
Fall propagation Vog= 1.5V
t - - 4
delay time pdfmax 100 s {N = 8;CL, = 56 pF
6 October 1969




FC family FCJM

standard temperature range flip~-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

T INPUT / \
VHmin
T tru o

v

Jork
INPUT

- - 72551001

Fig. 1. Waveforms illustrating conditions for change of state.

T INPUT
VL max

t hoid

J or K INPUT
vlel/ VKL max

Fig. 2. Waveforms illustrating conditions for no change of state.

—
Sy or S INPUT

Q) or Q5 OUTPUT

7255099

Fig. 3. Waveforms illustrating conditions for set or reset.
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FCJiN

flip-flop

FC f

amily

standard temperature range

CHARACTERISTICS (continued)

DYNAMIC DATA

try>100ns

t1. 2200ns

v /
VHmin
\/
pd#_vYLmﬂ:
ov

t—90%

- 10%

L 50%

T INPUT

10%

t¢n15ns

tr=15ns

Q,and Q5 OUTPUTS

puise

generator

735011

t par

T Vp=+6V

Q

FF

|7

7255096

to Qor Q;

14
™~

ss;w.l. 6kR

poa
o ” 725503

diodes FCY101

Equivalent load for N =8 and
cL!) = 56 pF

Vo= +6Y

LkQ

to Q,or Q,
L

sopr.l.. smu 3
0 &

7285076

diodes FCY101

1A

Equivalent load for N=1 and
cLl) =60 pF

Fig. 4. Waveforms and loading circuits illustrating measurement of tpdr and tods -

1y Including probe and jig capacitance
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FC family

standard temperature range

FCli21

dual flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-

cation, instrumentation and industrial control.

DUAL JK MASTER-SLAVE FLIP-FLOP

Q3 Q4 J2 J.3 K2 T2 P

W] J13] J12] J11] _J10] 9 8
g S2Qy Q2 J1 K Ty
FCJ)121

1 2

sols]efel=|s

13 I 72489104

3

4] |S] |6 7
7255008

QUICK REFERENCE DATA

Supply voltage

Operating ambient temperature range

Clock rate

Available d.c. fan out
Tamb = 0 to +75 °C

D.C. noise margin
Tamb = 25 °C

Power consumption
50% duty cycle, Tamp = 25 °C (each flip-flop)

My,

Pav

6.0 + 5%
0 to +75
typ. 7
P 8
typ. 1.2
typ. 50

oC

MHz

Vv

mW

The FCJ121 comprises two independent direct coupled JK flip-flops, operating on the
master -slave principle. Operation depends on voltage levels only, i.e. rise and fall
times of all input signals including trigger signals are immaterial. The common

............... +hh o ive at the LOW level. Tvpical applica-
Cl., J.'V})lbd.‘. d}l})ll\ad

DCL lllput \UVCLLJ.UJ.“.E ally otner J..IAPULD} JB ﬂ\/LIVC at wuic LUy

tions are in medium speed counters.

PACKAGE OUTLINE: 14 lead plastic dual in-line (type A). (See General Section)
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FCJ121

dual flip-flop

FC family

standard temperature range

1255022

CIRCUIT DIAGRAM
R7
D1
R2 D2
(sy)0————4+ ’
|
| D19
5 % 023
) DI D12 D13
M 0y
D3 I Pr Q@)
]
LA} TR1
D4
0t
‘—«— Re
TR
R9
R1
T
1,)®— 05 09 DIO
: 4 M+ R
LN RS
R6
]
06
07
14
L
INEECIRV Q,
08 PP Pt D24 R13 Q)
K, D6 D17 D18 Lo N
K)® ¢ AL
L4
D25
02 D28
L] L
DR; D21
D26 RN
R8
R19
7255029|'P
LOGIC DIAGRAM (to MIL standard 806B) s,

Q
Q3

Q;
Q)
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FC family

standard temperature range

FCJ121

dual flip~flop

FUNCTION TABLES

1. Trigger action via T terminal (each flip-flop)

T=HIGH | T = LOW
I [K1 Q1]Qy
Ja | Ko Q31 Q4
H |H reversed
L |H L | H
H | L H| L
L |L no change

The information on ] and Kis transferred
into the master by T becoming HIGH.

When T subsequently goes LOW the out-
puts will assume the levels shown in the
table. Input S, should be HIGH or floating.

For the flip-flop with two J-inputs: J = ]9 . J3 for positive logic

2. Set or Reset via SZ terminal (both flip-flops)

The set input overrides the other inputs
and directly determines the outputs of both
flip-flops.

So| Q1 |Q2
Sa| Q3]|Q4
L L |H
H no change

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

RATINGS (Limiting values) 1)
Supply voltage
Output voltage
Input voltage
Output current 2)

Input current 3y

Voltage difference between any two inputs

Storage temperature

Operating ambient temperature

1) Limiting values according to the Absolute Maximum System

publication 134.

Vp max. 8§.0 V
VQ max. 8.0 V
V],VK,VT,VS max. 8.0 V
-IQ max. 20 mA
—I], -Ix, -I1, -Ig max. 20 mA
max. 8.0 V
Tstg -55to +125 oC
Tamb 0Oto +75 ©C

2) For negative output voltage in LOW state.

3) At this limit input voltage typ. : =1.5V

as defined in IEC
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FCl121

dual flip-flop

FC family

standard temperature range

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+75 ©C
Uniform system supply voltage Vp 5.7t06.3 'V
Available d.c. fan out
to T input Ny = 3
to J or K input Naj = Nak = 10
to S input Nas 2 2
to G input Nag = 8
D.C. noise margin
to T input My, min, 0.3 V
My min. 1.2 V
— to ] or K input My, min. 0.7 V
—_— My min. 1.2 V
g to S input My, min. 0.3 V
My min. 1.9 V
to G input My, min. 0.4 V
My min. 1.5 V
Average propagation delay time tpd max. 105 ns
Maximum clock rate fc z 5 MHz
Equivalent input capacitances
for T input Ct typ. 12 pF
for J or K input Cr=Ck typ. 4 pF
for S input Cg typ. 16 pF
Supply current (duty cycle 50%) Ly Ipay typ. 16.8 mA
Power dissipation at Tamb =75 °C 1) Piot max. 150 mW
1y Both flip-flops together.
4 ” July 1969




FC family FCl121

standard temperature range dual flip-flop
CHARACTERISTICS
r . Conditions and
Tamb (°C) references
\Y%
0 425 +75 P
V)
STATIC DATA
5.7
Output voltage LOW VQL 0.4 0.4 0.4 V and

at:

6.3
Output current LOW | I max 20 05 20 mA 2;

Output voltage HIGH VQHmin 3.8 3.9 4.1 V 5.7 IQ = -100 A

Output voltage HIGH VQHPmin | 3.6 3.3 3.0 V 5.7
(lowest permissible)

at:
Output current HIGH |-IQHmax 0.85 3.3 5.5 mA| 5.7

Vy=Vg=0.4V;

- ’ . . 1 . 2 . Iy
Input current LOW ‘i]Lmax { g g L4 mi 2 ; other inputs
KLmax ‘ : Aom | floating
I 4.0 3.8 3.5 mA| 5.7 }VT=O.4V;other
TLmax | 45 4.2 3.9 mA| 6.3 |finputs floating
. 5.7 5.5 5.2 mA| 5.7 }Vs=0.4V; other
SLlmax | 66 6.3 5.8 mA| 6.3 |Jinputs floating
IjHmax » Vi=Vg=5.3V
I J 1 1 25 wAa|s.7| ] YK
nput current HIGH TKHmax u other inputs 0 V
ITHmax 3 3 75 HA 5.7 VT=5.3 A%
other inputs 0 V
other inputs 0 V
Supply current IPmax - 26.7 - mA| 6.3 | T input LOW
(both flip-flops J, K, S inputs
together) HIGH
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FCl21

dual flip-flop

FC family

standard temperature range

CHARACTERISTICS
Conditions and
T, oC
amp (°C) references
Vp )
0 425 +75 V) fig.
5.7
DYNAMIC DATA and
6.3
Change of state
VTHmin
. HIGH level at T
Input voltage HIGH X]Hmm 2.6 2.3 1.9V and | and/or K to 1
) KHmin be present simul -
during: taneousl
Input time HIGH "THmin | 60 60 60 ns Y 1
— to:
-_— T-input voltage LOW | VT mjax |1.0 1.0 0.7 V UTLmin = tpdf 1
No change of state
LOW level at ]
and K to be pre-
) ViLmax sent prior to T
< ; 20 A/ 9
J/K input voltage LOW VK Lmax 1.6 1.4 1.1 V turning HIGH and |
to remain present
during T is HIGH
Clock skew protection
Hold time tholdmax | 10 10 10 ns 2
Reset
S input voltage LOW | V§Lmax [1.0 1.0 0.7 V [active 3
| tSLmin = tpdf
S input voltage HIGH | Vsymin [1-9 1.8 1.6 V inactive
DYNAMIC DATA
Propagation delay
times from T to Q
Rise propagation _ {Vpd =1.5V
delay time tpdr max 0 - ns| 6.0 N=1;CL =60 pF 4
Vpd =1.5
Fall propagation N=8; Cp, = 60 pF
- - 4
delay time fpdf max 120 ns| 6.0 other output:
N=1; Cy, =60 pF
6 October 1969



FC family FCJi21

standard temperature range dual flip-flop

CHARACTERISTICS(continued)
DYNAMIC DATA

T INPUT / \

ViHmin
'KHmin

72351001

Fig. 1. Waveforms illustrating conditions for change of state.

T INPUT
V1imax
- o N

|
|

\ J or K INPUT
\ Vitmax/ Vi max

Fig. 2. Waveforms illustrating conditions for no change of state.

tse

v,dx /
v S9 INPUT

Qj or Q3 OUTPUT

7285108

tpar

Fig, 3. Waveforms illustrating conditions for set or reset.

September 1968



FCli21 FC family

dual flip-flop standard temperature range

CHARACTERISTICS (continued)
DYNAMIC DATA

ty4>60ns tr »120ns

&V ——

90% 90%
ViHmin T INPUT
Voo
ov VTimax E 10% # 10%
led tr=15ns tr=15ns
Q, and Q, OUTPUTS
7258106.1
Vo= +6V
5009
to Qy/Qy Y

Vp=+6V

———H 95104

or QZ/QL - J_ LAJ L4l

14
N

B80pF T Bk
o &

diodes FCY101

72551021

Equivalent load for N= 8 and

pise || T cpl) = 60 pF

0 5~
diodes FCY101

7258m)

Equivalent load for N=1 and
cLl) =60 pF

Fig. 4. Waveforms and loading circuits illustrating measurement of tpdr and tpdf

1y Including probe and jig capacitance

‘ ‘ November 1970



FC family FCJ131

standard temperature range dual flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

DUAL JK MASTER-SLAVE FLIP FLOP

I EX Qi]12 1] _[13] 2] Jin] fro] Jo| f8
LN LCH 2 Q; Q; Sz Ky Jy Ty
10}k 1
L o LN FCJ131
S)J2 Q3) 2 Qs Q3 Sy Ky Jp T2 P
6|12 1T 12] 18] 1] 18] 18] 1z
4 KZ Qh 1 7295009.1
S2 [Sa
1 IS 7248921.2

QUICK REFERENCE DATA

Supply voltage Vp 6.0+5% V
Operating ambient temperature range Tamb 0 to +75 ©oC
Clock rate . typ. 7 MHz
Available d.c. fan out
= 95 O
Tamb = 25 °C N, = 8
D.C. noise margin
Tamp =25 °C M, typ. 1.2 V
Power consumption
| 50% duty cycle, Tamp = 25 °C Pav typ. 100 mW
The FCJ131 comprises two independent direct coupled JK flip-flops, operating on the
master -slaveprinciple. Operation depends on voltage levels only, i.e, rise and fall

times of all input signals, including the trigger signals, are immaterial. The sepa-
rate set inputs (overriding any other inputs) are active at the LOW level. Typical
applications include counters and shift registers.

PACKAGE OUTLINE 14 lead plastic dual in-line (type A).(See General Section)

November1970 1



FCih31

FC family

standard temperature range

dual flip-flop

CIRCUIT DIAGRAM
RIL R18
R7 R1D
R2 o7]
TR8
026
D1 D18 » TR6
) D22 4 028
)® ¢ D10 DN D12 i¢
Mol al R12 Qs
44|
02 y)
LA R9
D3
I¢ R16
R4
R9
R1
I|
1)1 D4 D8 D9
2 14 M-l
¢ 4] ]\mz
RS
R6
DS
&
1
D6
1
1€
INEENENI
07 444 D23
K, 015 DI6 D17 {¢
k) ® 1¢
D24
14—
L4 ™
{]Ra D20
D25
R8 I_“_
11550371-P
J S, (5,)

LOGIC DIAGRAM (to MIL standard 806B)

Jy
()

Ky
(Ky)

S2
(S4)

7255038

Qy
(Q3)

Q2
(Q,)

October 1969



FC family FCJ131

standard temperature range dual flip-flop

FUNCTION TABLES

1. Trigger action via T terminal (each flip-flop)

T = HIGH T = LOW
J1 |Ky Q1 1Qq
PRLY Q3 | Q4
H |H reversed
L |H L |H

H |L H L

L |L no change

The information on J and K is transferred
into the master by T becoming HIGH.

When T subsequently goes LOW the outputs
will assume the levels shown in the table.
Inpws S and Sg should be HIGH or float-

ing.

2. Set or reset via S terminals (each flip-flop)

Sy Q| Q2
Sg| Q3 |Q4
L L | H
H | no change

The set inputs override the other inputs
and directly determine the outputs of the
relevant flip-flop.

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage

Output voltage

Input voltage

VP max. 8.0 V
VQ max. 8.0 V
V],VK,VT,VS max. 8.0 V

Output current?) -Ig max. 20 mA
Input current 2) —I], -Ig, -I1, -Ig max. 20 mA
Voltage difference between any two inputs max. 8.0 V

Storage temperature

Tstg =55 to+125 ©oC

Operating ambient temperature Tamb Oto +75 ©C

ly For negative output voltage in LOW state.
2) At this limit input voltages typ. : -1.5V.

LI
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FCN31 FC family

dual flip-flop standard temperature range
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 ©C
Uniform system supply voltage Vp 5.7t06.3 'V
Available d.c. fan out
to T input Ny > 3
to ] or K input Na] = Nyk > 10
to S input N;g > 4
to G input NaG z 8
D.C. noise.margin
to T input My min. 0.3 V
My min. 1,2 V
R to ] or K input My, min. 0.7 V
"="'"’ My min. 1.2 V
E to S input M, min. 0.3 V
MH min. 1,9 V
to G input M, min. 0.4 V
MH min. 1.5 V
Average propagation delay time tpd max. 105 ns
Maximum clock rate fe > 5 MHz
Equivalent input capacitances
for T input Cr typ. 12 pF
for ] or K input C] = Ck typ. 4 pF
for S input Cg typ. 8 pF
Supply current (duty cycle 50%) 1) Ipay typ. 16.8 mA
Power dissipation at T, = 75 °C 1) Prot max. 150 mW

1y Both flip-flops together

October 1969



FC family FCn3t

standard temperature range dual flip-flop
CHARACTERISTICS
Conditions and
Tamb (°C) references
\Y%
0 425 +75 P
V)
STATIC DATA
5.7
Output voltage LOW VQLmax 0.4 0.4 0.4 V and
6.3

at:

14. )
Output current LOW | IoLmax |16.0 19.0 14.4 maA| 6.3

Output voltage HIGH | VQHmin 3.8 3.9 4.1 V 5711 = -100 uA

Output voltage HIGH VQHPmin | 3.6 3.3 3.0 V 5.7
(lowest permissible)

at:
Output current HIGH |~IQHmax 0.8 3.3 5.5 mA| 5.7

Vi =Vg=0.4V;

- ’ 1. . 1.2 Al 5.7 ;
Input current LOW _i]Lmax { ) 2 g L4 :A 6.3 other inputs
KLmax ’ ’ ’ *~ V" floating
I 4.0 3.8 3.5 mA| 5.7 }VT=0.4V;other
TLmax | 45 4.2 3.9 mA| 6.3 |finputs floating
0 2.9 2.8 2.6 mA| 5.7 }vs=0.4v; other
SLmax 3.3 3.2 2.9 mA| 6.3 |)inputs floating
IJHmaxr V]=VK=S.3V
Input current HIGH 1K Hmax 1 1 25 pA | 5.7 other inputs 0 V
ITHmax 3 3 75 uA 5.7 VT=5.3 v
other inputs 0 V
ISHmax 2 2 50 MA | 5.7|Vg=5.3V
other inputs 0 V
Supply current IPmax - 26.7 - mA| 6.3 | T inputs LOW
(both flip-flops J» K, S inputs
together) HIGH

October 1969 5
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FCJ131

dual flip-flop

FC

family

standard temperature range

CHARACTERISTICS
Conditions and
0,
Tamb (°C) references
Vp )
0 +25 475 ) fig.
5.7
DYNAMIC DATA and
6.3
Change of state
VTHmin
HIGH level at T
Input voltage HIGH XJHm“.l 2.6 2.3 1.9V and | and/or K to 1
) KHmin be present simul -
during: taneousl
Input time HIGH *THmin | 60 60 60 ns y 1
— to:
— T-input voltage LOW | VTLmax (1.0 1.0 0.7 V tTLmin = tpdf 1
No change of state
LOW level at ]
and K to be pre-
. VjLmax sent prior to T
J/K input voltage LOW VK Lmax 1.6 1.4 1.1 V turning HIGH and 2
to remain present
during T is HIGH
Clock skew protection
Hold time tholdmax | 10 10 10 ns 2
Reset
S input voltage LOW | Vg max [1.0 1.0 0.7 V { active 3
tSLmin ~ tpdf
S input voltage HIGH | Vgymin (1.9 1.8 1.6 V inactive
DYNAMIC DATA
Propagation delay
times from T to Q
Rise propagation { Vpd = 1.5V
delay time pdrmax | = %0 - ns]6.0 N=1;Cp, =60 pF 4
"Vpg = 1.5
Fall propagation - _ N=8; CL, = 60 pF
delay time tpdf max 120 ns| 6.0 other output: 4
N=1; Cr =60 pF
6 October 1969




standard temperature range dual flip-flop

“ FC family FCh31

CHARACTERISTICS (continued)
DYNAMIC DATA

T INPUT

tru tru
‘_'»m
Jork
/ \ Vo INPUT /

Fig. 1, Waveforms illustrating conditions for change of state.

T INPUT
-1 max
) — "w -

J or K INPUT

72331001

VJLw/ VYKL max

7233098 —_———

Fig. 2. Waveforms illustrating conditions for no change of state.

— te. —

\
\% 1// SqorSy INPUT
o 1 Vsimax f

e

Q, or Q3 OUTPUT

7255098

Fig. 3. Waveforms illustrating conditions for set or reset.

October 1969 7
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FCJ131

dual flip-flop

FC family

standard temperature range

CHARACTERISTICS (continued)

DYNAMIC DATA

&V

Q, and Q, OUTPUTS

t74260ns tr. >120as
50% vt
Virma S / T INPUT
V. -
»d -
v Viimax A g0 e 10%%
te=15ns tr=15ns
Voo
125806
Lpaf

o

FF

pulse
generator

)

FF

1) Including probe and jig capacitance

to Q;/Q;
or Q,/Q,

72551021

Diodes FCY101
Equivalent load for N = 8 and
cpl) = 60 pF

t0Q,/Q;
or Q;/Q,

eoDFT 6kQ h 4
0 e

ﬁvpﬂ (1%
LkQ

7255103

Diodes FCY101
Equivalent load for N = 1 and
crl) = 60 pF

Fig. 4. Waveforms and loading circuits illustrating measurement of tpdr and tpdf .

.
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FC family

standard temperature range

FCJ141

10 -counter

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommunica-
tion, instrumentation and industrial control.

SINGLE ASYNCHRONOUS 10-COUNTER

8 1 12 10
Qa Qg Qc Qp
L l_ 16]_[13]_[rz]_[11]_fo] o] [®
—1 — —t_| — @ nc. Q¢ Qg Qp nec Qy
2ol FF —O| FF ‘O FF FF FCJ141
nc. nc. 52 nc. T nc P
Tl B el T 6T 17
1 { r 7255010.2
Sz
3 7248923.4
QUICK REFERENCE DATA
Supply voltage Vp 0.01+5% V
Operating ambient temperature range Tamb 0 to +75 ©C
Clock rate fe typ. 7 MHz
Available d.c. fan out
Tamp = 25°C Na > 8
D.C. noise margin
Tamb = 25 °C My, typ. 1.2V
Power consumption
50% duty cycle, T, = 250°C Pay typ. 180 mW

The FCJ14! is four master-slave flip-flops interconnected toform ana-synchronous
decade counter in the 8-4-2-1 code. The information is transferred to the master
when the trigger signal is HIGH (the first flip-flop is triggered by the count input at
T). When the trigger signal is LOW the information is transferred to the slaves and
appears at the outputs. A common reset \input S directly resets the outputs and

overrides the T input,

PACKAGE OUTLINE: 14 lead plastic dual in-line (type A) (See General Section)

January 1971



FCl141

FC family

10 counter standard temperature range
CIRCUIT DIAGRAMS
Q Q 0
i E, ccu Qo
10
a b a b a b a b
{
|
A A A A
h— [y S— 9
- —— ——
> H 5
\d" cd e f 08 4 e f Jow on|_cd e f |
| 1 T 11 T 1]
! | I
>or ¥y ¥on
T
R17
— S—
—
— L
—
— ou
— s
— SZ
05
D8 _ L P _ b _
R3 r — —
RS I i
‘ R7 R10, RI& R |
| |
' RIS
|
| |
I
| ‘
| TR& ‘
I re| | TR6 P I
' |
| ‘
RS - )
i r
, D14 |
| oI5 —— I
|4
9t w >< J\n
l DIIZE TR8 TRI2 Z=pig |
14 l
! 1€
‘ D18 —-ERS TR0 018
|
| RY R12 ’
| :
S I R S R
|
. R B R

d

e
block A

f

2551z

December 1970



FC family FCl141

standard temperature range 10-counter

FUNCYION TABLES

. OUTPUT S2 |QD | Qc |Qw\ |RA
ount
QD |Qc|QB |QA L count
o |ofrlr|L H]L] L [L]L
1 L|{L|L]|H
9 LlicluelLo Input S when being at the HIGH state over-
3 LliLliulH rides the count input and directly resets all
4 Llualolco outputs in the LOW state
5 L|IH]|L]|H
6 LliulualL H = HIGH state (the more positive voltage)
7 Llululn L = LOW state (the less positive voltage)
8 H|L|L{|L
9 H|L|L|H
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) —
Supply voltage Vp max. 8.0 V -—
Input voltage VT1iVg max. 8.0 V -
Output voltage VQ max. 8.0 V
Input current 1) -Ig; -IT  max. 20 mA
Output current 2) -l max. 20 mA
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg -35to+125 ©C
Operating ambient temperature Tamb Oto +75 ©OC
1) At this limit, input voltage typ. -1.5 V.
2) For negative output voltage in LOW state.
December 1970 3



FCJ141 FC family
10-counter standard temperature range
SYSTEM DESIGN DATA

Uniform system temperature .
Uniform system supply voltage
Available d.c. fan out

D.C. noise margin

to T input

to S input

Average propagation delay time
T input to Q3 output

Clock rate

Equivalent input capacitances
for T input
for S input

Supply current (duty cycle 50%)

Power dissipation at Tamp =75 °C

Tamb
Vp
Na

cr
Cs
Ipav

Ptot

0 to +75
5.7t06.3
> 8
min., 0.4
min. 1,6
min., 0.4
min. 1.6
typ. 200
max. 3.5
typ. 4
typ. 4
max, 46
max. 270

e

<< <<

MHz

pF
pF

mW

i I December 1970



FC family

standard temperature range

FCli41

10 -counter

CHARACTERISTICS
Conditions and
0
Tamb (°C) references
vp
0 25 75 V)
STATIC DATA
5.7
Output voltage LOW | VQi, max.| 0.4 0.4 0.4 V |and
6.3
at:
Output current LOW | IQLmax 14.0 13.2 12.4 mA | 5.7
IQLmax 16.0 15.2 14.4 mA | 6.3
Output voltage HIGH | VQq min. | 3.8 3.9 4.1 V 5.7 -
at: =
Output current HIGH | -IQH 100 100 100 pA | 5.7 p—t
Output voltage HIGH
(lowest permissible) VQuyp min. 3.6 3.3 3.0V 5.7
at:
Output current HIGH | -IQHmax 0.85 3.3 5.5 mA 5.7
Input current LOW -IT, max.[l.75 1.65 1.55 mA | 5.7
~-Is;, max.|1.75 1.65 1.55 mA | 5.7 B _
-IT, max.| 2.0 1.9 1.8 mA|6.3 VT = Vg = 0.4V
-Ig;, max.|] 2.0 1.9 1.8 mA |6.3
Input current HIGH | ITH max.\ ;5 g 950 pA [5.7| Vp=Vg=5.3V
Isy max.
Vr=0V
- 45 .3 .
Supply current IPmax 40 mA | 6 { Vg ='floating
December 1970 5



FCl141

10 -counter

FC family

standard temperature range

CHARACTERISTICS (continued)

Conditions and

STATIC AND Tamb (OC) references
DYNAMIC DATA Vp
- 0 25 75 V)
Reset input active 5.7
HIGH level at S VSHmin 2.3 2.2 2.1 V and
6.3
to be present
during tSHmin 100 100 140 ns
Reset input inactive 5.7
LOW level at S VsLmax | 1.0 1.0 0.8 V and
6.3
Change of state of the
master of the lowest
order flip-flop 5.7
HIGH level at T VTHmin | 2-3 2.2 2.1 V and
6.3
to be present
during tTHmin - 100 - ns
Change of state of the
slave of the lowest
order flip-flop
Slope of falling dt
edge at T -7 Tmax 1 1 1us/V
5.7
LOW level at T VTLmax | 1.0 1.0 0.8 V and
6.3
to be present
during YT'Lmin 100 100 140 ns
Propagation delay
times from T to Q3
Propagation delay
reference level Vpd 1.5 \Y
Rise propagation
delay time tpdr max | " 200 - ns | 6.0
Fall propagation
delay time thdf max - 200 - ns | 6.0

December 1970



FC family FCJ141

standard temperature range 10 -counter

CHARACTERISTICS (continued)

DYNAMIC DATA

S T INPUT !
(3) A s 16) (1 8 9
90%
Voa
_10%
Q3 OUTPUT Voe Voo
7254300
ol tpdr e —! tpdt le-
Q, Q, Qy Q,
|
Rl
pulse T
generator FF e i —Oy fF FF
| 1 l
W
2 298299
Voz+6V
6808
0 Q,
Loopr  6x9) | =IL_“,',F nnu ¥
o 7258297 o : 1798298
diodes FCY101 diodes FCY101
cL2) = 60 pF C1,2) = 40 pF
Equivalent load for N = 6 Equivalent load for N = 1

1y The falling edge of the T input signals is max. 1 ps/vV
2) Including jig and probe capacitance

December 1970 /






FC family FCJ191

standard temperature range dual flip-flop

The FCfamily of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

DUAL JK MASTER-SLAVE FLIP-FLOP

16]_[1s] _[1] [13] fiz] [1] [ro]l [o
@ S; Q1 Q2 Sy ) Ky T

FCJ191

Q3 Q4 S3 J2 J3 Ky T, P
1 2 3| |& 5 6 7 8
725501

Imlqlmlb Sleo]=z

QUICK REFERENCE DATA

Supply voltage Vp 6.0+£5% V
Operating ambient temperature range Tomp 0 to+75 ©C
Clock rate fe typ. 7 MHz
Available d.c. fan-out

Tamb = 0 to +75 °C N, > 8
D.C. noise margin

Tamb = 25 °C M, typ. 1.2V
Power consumption

509 duty cycle, Tymp = 25 °C P,y typ. 100 mW

The FCJlQ.l comprises two independent direct coupled JK flip-flops, operating on the
master -slave principle. Operation depends on voltage levels only, e.g. rise and fall
times of all input signals including the trigger signal are immaterial. The set and
reset inputs (overriding any other inputs) are active at the LOW level. Typical appli-

cations include counters and shift registers.

PACKAGE OUTLINE 16 lead plastic dual in-line (type A).(See General Section)

November 1970 1



FCJ191

dual flip-flop

FC family

standard temperature range

S5y}
CIRCUIT DIAGRAM
D23
R7
D1
R2 D21 o2
U;).————K-—‘ :l N 14
4] ™
1 D2 019 025
upe—1¢ o1 D12 D13 ¢
M- ALl
D3 L 4IR4BRd]
14
™ TR1
D&
1€
]
RG
R9
R
T
o— D5 )
" Z ot ™
LN RS
R6
]
06
14
07
14
LhJ
MOl Q,
08 L4} b2 R13 ®@,)
K, D16 ON D18 ¢
K¢ 020 Al
D27 14
N 14 D30
14 LAJ
|:IR3 022
D28 RN
ProTTads
LOGIC DIAGRAM (to MIL standard 806B) s,

S| o
(53

Q
(@)

Q;
Q)
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standard temperature range

FC family FCJ191

dual flip-flop

FUNCTION TABLES

1. Trigger action via T terminal (each flip-flop)

The information on J and K is transferred
into the master by T becoming HIGH.

When T subsequently goes LOW the outputs
will assume the levels shown in the table.
Inputs Sj, Sy and S3 should be HIGH or

T = HIGH T = LOW

nk | Q|

T Ky Q3 [Qq

H |H reversed

L |H L IH floating.
H | L H | L

L |L no change

For the flip-flop with two J-inputs is ] = J9 . J3 for positive logic

2. Set or reset via S terminals

I = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

S} Sy Q Qg The set inputs override the other inputs -
53 | Sg Q3| Q4 and directly determine the outputs of the E
HlL LI H relevant flip-flop. =
L|H H| L -
L|L H|H

H|H no change

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 8.0 V
Output voltage VQ max. 8.0 V
Input voltage V],VK,VT,VS max. 8.0 V
Output current 1) —IQ max. 20 mA
Input current 2) =Ty, =Ty, =Ir, -Ig max. 20 mA
Voltage difference between any two inputs max. 8.0 V
Storage temperature Tstg  —55t0+125 ©°C
Operating ambient temperature Tamb 0to +75 ©C

1y For negative output voltage in LOW state.
2) At this limit input voltage typ. : =1.5V

October 1969



FCJ191 FC family

dual flip-flop standard temperature range
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 ©C
Uniform system supply voltage Vp 5.7t0 6.3 V
Available d.c. fan out
to T input NaT > 3
to ] or K input Naj = Nag 2 10
: N > 2
to S input Nigi - Nys3 2 4
to G input Nag P 8
D.C. noise.margin
to T input M, min. 0.3 V
- My min. 1.2 V
E to J or K input My, min. 0.7 V
E My min. 1.2 V
to S input M, min. 0.3 V
My min. 1.9 V
to G input My, min. 0.4 V
My min. 1,5 V
Average propagation delay time tpd max. 105 ns
Maximum clock rate fe 2 5 MHz
Equivalent input capacitances
for T input Cr typ. 12 pF
for ] or K input CJ = Cg typ. 4 pF
for S input Cs2 typ. 16 pF
Cs1 = Cg3 typ 8 pF
Supply current (duty cycle 30%) 1y Ipay typ. 16.8 mA

8
Power dissipation at T p - 75 °c l) max. 150 mW

l) Both flip-flops together
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FC family FCJ191

standard temperature range dual flip-flop

CHARACTERISTICS

Conditions and
Tamb (°C)

references
\Y
0 425 +75 P
v)
STATIC DATA
5.7
Output voltage LOW VQLmax 0.4 0.4 0.4 V and
6.3
at 14.0 16.5 12.4 mA| 5.7
Out . . . .
utput current LOW | IoLmax 16,0 19.0 14.4 mA| 6.3
Output voltage HIGH VQHmin 3.8 3.9 4.1 V 5.7 IQ = -100 uA
Output voltage HIGH VQHPmin | 3.6 3.3 3.0 V 5.7
(lowest permissible)
at:
Output current HIGH |~IQHmax {0.85 3.3 5.5 mA| 5.7
V Vi=0.4V;
- K~
Input current LOW _;JLmax' { 2 g ii mi 2; }other inputs
KLmax . . . m . floating
" 4.0 3.8 3.5 mA| 5.7 }VT 0.4 V;other
TLmax 4.5 4.2 3.9 mA| 6.3 |)inputs floating
I 5.7 5.5 5.2 mA| 5.7 }vs 0.4V; other
S2Lmax | 6.6 6.3 5.8 mA| 6.3 |Jinputs floating
~IS1Lmax 2.9 2.8 2.6 mA| 5.7 ||[Vg=0.4V; other
FIs31.max 3.3 3.2 2.9 mAj 6.3 |Jinputs floating
IJHmax VJ=VK=5.3V
Input current HIGH IKHmax 1 1 25 WA | 5.7 other inputs 0 V
ITHmax 3 3 75 WA | 5.7|VT=5.3V
other inputs 0 V
IsoHmax 4 4 100 pA | 5.7|Vg=5.3V
other inputs 0 V
Is1Hmax 2 2 50 wA |5.7]Vs733V
IS3Hmax other inputs 0 V
Supply current IPmax - 26.7 - mA| 6.3 | T input LOW
(both flip-flops ], K, S inputs
together) HIGH
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FCJ191

dual flip-flop

FC family

standard temperature range

CHARACTERISTICS
Conditions and
o
Tamp (°C) references
\Y%
0 425 +75 P fig.
(V) §
5.7
DYNAMIC DATA and
6.3
Change of state
VTHmin
HIGH level at T
Input voltage HIGH XJHmix_] 2.6 2.3 1.9V and | and/or K to 1
) KHmin be present simul -
during: taneousl
Input time HIGH “THmin | 60 60 60 ns y 1
E to:
_-—: T-input voltage LOW | VT max (1.0 1.0 0.7 V tTLmin = tpdf 1
- No change of state
LOW level at ]
and K to be pre-
. ViL sent prior to T
K tage LOW | JJLmax | ¢ 1 4 .

J/K input voltage LO VK Lmax 1.6 1.4 1.1 V turning HIGH and 2
to remain present
during T is HIGH

Clock skew protection

Hold time thOld max 10 10 10 ns 2

Reset

S input voltage LOW | V§Lmax |1.0 1.0 0.7 V { active 3
'SLmin = tpdf

S input voltage HIGH | Vgymin |[1.9 1.8 1.6 V inactive

DYNAMIC DATA

Propagation delay

times from T to Q

Rise propagation Vpd = 1.5V

- - P!

delay time tpdr max 90 ns| 6.01) N 1; Cy =60 pF 4
Vpd = 1.5

Fall propagation N=8; Cy, = 60 pF

delay time tpdf max 120 081 6.0} Gher output: 1
N=1;CL*= 60 pF
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FC family FCJ191

standard temperature range dual flip-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

T INPUT
VTHmn
VTimax
J or K
u;::: \ NPT ]
\— it 12531001

Fig. 1. Waveforms illustrating conditions for change of state.

T INPUT

X-VTimax

|
\
[
|
1

J or K INPUT

VJum./ Vit max

— s T S INPUT

o ) Sy or S4 INPUT

Q) or Q3 OUTPUT
Q9 or Q4 OUTPUT

7255099

Fig. 3. Waveforms illustrating conditions for set or reset.
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FCJ191

dual flip-flop

FC family

standard temperature range

CHARACTERISTICS (continued)

DYNAMIC DATA

av

Q, and @, OUTPUTS

L1y 260ns t7,2120ns
>
¥ 30% oo
Vismn E / T INPUT
Vpd |
o Vitmas - 10% 10%
t=15ns ty=15ns
Vod
l’&- 75506
tpar
to Q:/Qy
or Q,/Q,

Vp=+6V

FF

puise
—a
generator ——1

U

FF

725516L

Diodes FCY101
Equivalent load for N = 8 and
cLl) = 60 pF

Vo= +6V

to0Qy/Qy

or @90, _J_ ' l
stpF.|_ 6kQ
-

725403

Diodes FCY101
Equivalent load for N = 1 and
CcpLl) = 60 pF

Fig. 4. Waveforms and loading circuits illustrating measurement of thdr and tpdf .

1) Including probe and jig capacitance

o
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FC family

standard temperature range

FCJ201

flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-

cation, instrumentation and industrial control.

SINGLE JK MASTER-SLAVE FLIP-FLOP

2

3]

T; 4] 13] J12p 11 10 9 8

] P J3 Q nc. Q2 K3 Sz

2 FCJ201

6

T S1 J1 J2 T Ky K2 P

— s 1 2 3 4 5 6 7
2 72550121

7248911 IB

QUICK REFERENCE DATA

Supply voltage Ve 6.0 £ 59
Operating ambient temperature range Tamb 0 to +75
Clock rate fe typ. 5
Available d.c. fan out

Tamb = 0 to +75 °C N, > 8
D.C. noise margin

Tamb = 25 °C My, typ. 1.2
Power consumption

50% duty cycle, T, yp = 25 °C Pav typ. 67

oC
MHz

mW

The FCJ201l isa direct-coupled JK flip-flop, operating on the master-slave principle,
Operation depends on voltage levels only, i.e. rise and fall times of all input signals,
including the trigger signal, are immaterial. The ], Kand T inputs are logically equiv-
alent, allowing the use of J and K for triggering. The direct set inputs (overriding

any other inputs) are active at the LOW level.

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A) . (See General Section)
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FCJ201

flip-flop standard temperature range

FC family

CIRCUIT DIAGRAM

L R
a D13 |

R7
R8

_-(ms

e

1

T

T —

>~

\

o vl |
L]

N

08
Ky ._{‘_

D8 TRS

RGF‘] 1
010 R6
K, o————]4
R
on 2
Ky o———|4—
3 R2
on

R9
R

]

i
[

—{IRK]

D17
)

D18
14

o (

™

R12

R1L

TR12

ﬁ i

T

LOGIC DIAGRAM (to MIL standard 806B)

7255040,

By

T o—o

Ky

Kz

-

Q
Q2

Sl

K3

725500

o P

December
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FC family

standard temperature range

FCJ201

flip-flop

FUNCTION TABLES

1. Trigger action via T terminal (each flip-flop)

T =HIGH|[T = LOW
L[k Ja e

H [H revelrsed
L |H L H
H |L H L
L | L |no change

The informationon J and K is transferred
into the master by T becoming HIGH,

When T subsequently goes LOW the outputs
will assume the levels shown in the table.
Inputs Sy and S9 should be HIGH or float-

ing.

J=11.J2.]3; K= K1.K2.K3 (for positive logic)

2. Trigger action via ] and K terminals

J K 1Qp[Q2
H—=L| X HI|L

X H—-L| L | H
H-+L | H=L|reversed

J= ]1.]2.]3; K= KJ'KZ'KS
(for positive logic)

3. Set or reset via S terminals

Sii{S21 Q1 | Q2
H|L L H
L{H H L
L | L [indeterminate
H|H | no change

If J or K go LOWwith T HIGH, Q) and Q9
assume the state shown. If both J and K go
LOW with T HIGH, the outputs of Q; and
Qg ave reversed (exactly as if J and K
remained HIGH and T were triggered).
When triggering on J and K the T input
requirements Vy and VL, (sec CHAR-
ACTERISTICS) apply to J and K.

S} and S, should be HIGH or floating.

The set inputs override the other inputs
and directly determine the output of the
flip-flop.

In the case of both set inputs going LOW
the first to reach LOW will determine the
output conditions.

H = HIGH state {the more positive voltage)
L = LOW state (the less positive voltage)

X = state is immaterial
RATINGS (Limiting values) l)
Supply voltage
Output voltage
Input voltage
Output current 2y
Input current 3)

Voltage difference between any two inputs
Storage temperature
Operating ambient temperature

Vp max. 8.0 V
VQ max. 8.0 V
Vi Vg, VT. Vg max. 8.0 V
-1 max. 20 mA
—IJ, -Ig, I, -Ig max. 20 mA

max. 8.0 V
-55to +125 oC
0to +75 ©C

Tsig
Tamb

1) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
2) For negative output voltage.

3) At this limit input voltage type.: -=1.5 V.
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FCJ201

FC family

flip-flop standard temperature range
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+75 ©OC
Uniform system supply voltage Vp 5.7t06.3 'V
Available d.c. fan out
to T input NaT > 4
to ] or K input Na] = N,k > 8
to S input Njg = 5
to G input NaG Z 8
D.C. noise margin
to T input My, min. 0.5 V
My min. 1.9 V
— to ] or K input ML min. 0.9 V
E My min. 1,9 V
E to S input M, min. 0.4 V
My min. 1,9 V
to G input My, min. 0.4 V
My min. 2.3 V
Average propagation delay time tpd max. 150 ns
Maximum clock rate fe = 3 MHz
Equivalent input capacitances
for T input Ct typ. 8 pF
for J or K input Cy = Ck typ. 4 pF
for S input Cg typ. 8 pF
Supply current (duty cycle 30Y) Ipay typ. 11.2 mA
Power dissipation at T, = 75 oc Prot max. 110 mW

December 1968



FC family FCJ201

standard temperature range flip-flop
CHARACTERISTICS
r Conditions and
r 0
Tamp (°C) references
- Vp
0 +25 +75
(V)
STATIC DATA
5.7
Output voltage LOW VQLmux 0.4 0.4 0.4V and
6.3
at:
14.0 13.2 12.4 mA| 5.7
Output current LOW | IgLmax | 16.0 15.2 14.4 ma| 6.3
Output voltage HIGH VQHmin 5.3 5.4 3.3V 5.7 I = 0
Output voltage HIGH VQHPmin 3.9 3.5 2.8V 5.7 —
(lowest permissible) e
at:
Output current HIGH —IQHmax 350 450 550 uA 5.7
. . ~ . o ! 0.4V;
Input current LOW 'I]Lmaxv [{1-75 1.65 1.55 mAj| 5. ‘/ other m uts
“TkLmax || 2:0 1.9 1.8 mal 6.3 ’ oaung
I 3.5 3.3 3.1 mA| 5.7 = 0.4 V;other
I'Lmax 4.0 3.8 3.6 mA| 6.3 mputs floating
e 2.7 2.6 2.4 mA| 5.7 VS=0.4V;0ther
SLmax 3.0 2.9 2.7 mA| 6.3 |finputs floating
Input current HIGH NHmax | | 25 | 5.7 Vy=Vg=5.3V
Ik Hmax other inputs 0 V
- V1 =5.3V
ITHme 2 2 50 Al 5.7
THmax S other inputs 0 V
- - Ve =5.3V
. 2 2 50 A .7 S
ISHmax VoM 7 other inputs 0 V
Supply current Ipmax - 20 - mA| 6.3 1], K, S,T inputs
HIGH

December 1968 5




FCJ201

FC family
flip-flop standard temperature range
CHARACTERISTICS
Conditions and
Tampb (°C) references
- vp .
0 fig.
+25 +75 V) g
5.7
DYNAMIC DATA and|
6.3
Change of state
VTH[TIiIl HIGH 1 -
- evel at T
Input voltage HIGH VIHmin 3.12.92.5V and | and/or K to 1
duri VKHmin be present simul-
ring:
i 1 00 100 t 1 1
T-input time HIGH ‘THmin 001 s aneously
_— to:
—_— . T min = 1
— IIlpUt voltage LOW VTLmax 1.31.10.9V tTLmin [pdr
- No change of state LOW levelat | and
K to be present
. VjLmax . prior to T turning 9
JK input voltage LOW VK Linax 1.8 1.6 1.3V HIGH and to re-
main present dur-
ing T is HIGH
Clock skew protection
Hold time tholdmax 20 20 20 ns 2
Set or Reset
S input voltage LOW  |Vg q. 1.2 1.0 0.8 V active 3
P g Shmax {tSme = thdr
S input voltage HIGH |Vsymin 3.1 2,925V inactive
DYNAMIC DATA
Propagation delay
times from T to Q
Vpd = I,SVO0 i
Rise propagation _ B . N=1;Cp =060pF|,
delay time ‘pdr max 200 s other output
N = 8; Cy, = 56 pF
Fall propagation Vog= 1.5V
thdf - 100 - us . _ .| 4
delay time pdfmax <N = 8, Cy, = 56 pF
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FC family FCJ201

standard temperature range flip-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

Lru tn

|
T INPUT
VTHmin
VTimax
-—— R | U,
tru tyu

ViHmin
VicHmin

Fig. 1, Waveforms illustrating conditions for change of state.

T INPUT
VT max
t hows
|
Ior K INPUT
Vitmax/ Vii max
7235098 M ———

Fig. 2. Waveforms illustrating conditicns for no change of state.

\| ‘
. / Sy or Sy INPUT

tpar
Q@) or Q5 OUTPUT

7235099

Voo

Fig. 3. Waveforms illustrating conditions for set or reset.
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FCJ201 FC family

flip-flop standard temperaturc range

CHARACTERISTICS (continued)
DYNAMIC DATA

trn2100ns ty, »200ns
oV 90%
Vinemn S T INPUT
Vo V1tmax - 10%
ov
te=15ns
Q; and Q5 OUTPUTS v
pd
Coar ~ o
par
to Q,or Q,
56pF kR h 4
(¥ s T
Yp=+6V diodes FCY101
i) Equivalent load for N =8 and
1
puise =5
l —d Cy") =56 pF
_J 12900

toQyor Q,

60pF -]. 6kQ h
0 F

7255076

diodes FCY101

Equivalent load for N=1 and
cil) = 60 pF

Fig. 4. Waveforms and loading circuits illustrating measurcment of thdr @nd Upd

1) Including probe and jig capacitance

8 ’ | H November 1970



FC family FCJ211

standard temperature range dual flip-flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

DUAL JK MASTER SLAVE FLIP-FLOP

3 o
s]s %285 ] e
o s _[13] 2] 1] _[o] [e] [e
8]k Qaf 11 B S; @ Q Sy Ny Ky
FcJ21
4y, Qs 1
s]T Q3 Q4 S3 J; K T P
slre 17 Llad 2 T 2] 3] ] 5] (6] 1z
- 7255013
S2
13| 7260088
QUICK REFERENCE DATA
Supply voltage Vp 6.0+ 5% V
Operating ambient temperature range Tagmp 0 to+75 ©OC
Clock rate fe typ. 7 MHz
Available d.c. fan-out
Tamb = 0 to +75 °C N, > 8
D.C. noise margin
Tamp = 25 0C My, typ. 1.2V
Power consumption
50% duty cycle, Tyamp = 25 °C Pav typ. 100 mW

The FCJ211 comprises two independent direct-coupled JK flip-flops, operating on the
master -slave principle. Operation depends on voltage levels only, i.e. rise and fall
times of all input signals, including trigger signals, are immaterial. The set and
reset inputs (overriding any other inputs) areactive at the LOW level. Typical appli-
cations include synchronous counters and shift registers.

PACKAGE OUTLINE 14 lead plastic dual in-line (type A) (See General Section)

November 1970 1

i



FCl21

dual flip-flop

FC family

standard temperature range

[

95,(S,)
CIRCUIT DIAGRAM
022
R7
R2 D20 023
1¢
4] v
5 o1 18 D2t
)® I¢ D10 DN D12 —¢
MLl Q
02 14mmd] (Qy)
Jé—
L) TR1
D3
14
14
Q R4
R1 ®
Te—  ou D8 D9
14 Mol R2
™ e v L\
RS
R6
0
D5
RS
DI
D6
08 R3
1¢
ML o2
o7 PPt 025 RI3 ta,)
K, D15 D6 D7 1¢
®)® ¢ o19 N
1)
026
N 14 029
a4l 14
]R:i 021
027 RY
RS
R19
"Z550]‘!‘¢P
®s,

LOGIC DIAGRAM(to MIL standard 806B)

Si o
S3)

B
(33

728503

Q
Q3)

Q;
(Qg)
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FC family FCJi211

standard temperature range dual flip-flop

The information on J and K is transferred
into the master by T becoming HIGH.

When T subsequently goes LOW the outputs
will assume the levels shown in the table.
Inputs Sj, Sy and S3 should be HIGH or

FUNCTION TABLES
1. Trigger action via T terminal (each flip-flop)
T=HIGH | T = LOW
I | Ky Q1 | Q2
] 1K, Q3| Q4
H | H reversed
L [H L |H floating.
H|L H | L
L |L no change

2. Set or reset via S terminals

The set inputs override the other inputs
and directly determine the cutputs of the

SpS2] Q1| Qo

S3[S4 | Q3|Q4

H|L L |H relevant flip-flop.
L |H H | L

L|L H | H

H | H | no change

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

RATINGS Limiting values inaccordance with the Absolute Maximum System(IEC134)

Supply voltage Vp max. 8.0 V
Output voltage Vo max. 8.0 V
Input voltage Vs VK, V1, Vs max. 8.0 V
Output current 1) -1 max. 20 mA
Input current 2) —I], -Ig, -IT, -Ig max. 20 mA
Voltage difference between any two inputs max. 8.0 V
Storage temperature Ts[g -55to +125 ©C
Operating ambient temperature Tamb Oto 475 oC

1y For negative output voltage in LOW state.
2) At this limit input voltage typ. -1.5V.
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FCJ211 FC family

dual flip-flop

standard temperature range

SYSTEM DESIGN DATA
Uniform system temperature
Uniform system supply voltage
Available d.c. fan out

to T input

to ] or K input
to S input
to G input

D.C. noise margin

to T input
to ] or K input -
to S input
to G input

Average propagation delay time

Maximum clock rate

Equivalent input capacitances
for T input

for J or K input

for S input
Supply current (duty cycle 50Y,) Ly
Power dissipation at T, = 75 °c 1)

l) Both flip-flops together

Tamb
Vp

NaT
Naj = Nag

Nas2
Nag1 = Nas3

NaG

Ct
C] = CK

Cg1 = Cs3
Ipay

Piot

0 to +75
5.7t0 6.3
> 1
> 10
2

4

= 8
min. 0.3
min. 1.2
min. 0.7
min. 1.2
min. 0.3
min. 1.9
min. 0.4
min. 1.5
max. 105
> 5
typ. 24
typ. 4
typ. 16
typ. 8
typ. 16.8
max. 150

oC

<< << << <<

MHz

pF
pF
pF

mA
mW
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FC family

standard temperature range

FCJ211

dual flip-flop

CHARACTERISTICS.
Conditions and
o]
Tamp (°C) references
AY
0 +25 +75. P
V)
STATIC DATA
5.7
Output voltage LOW VQLmax | 0-4 0.4 0.4V and
6.3
at 4.0 16.5 12.4 mA| 5.7
Output current LOW IQLmax 16.0 19.0 14.4 mal 6.3
Output voltage HIGH VQHmin 3.8 3.9 4.1 V 5.7 IQ = -100 uA
Output voltage HIGH VQHPmin | 3.6 3.3 3.0V 5.7
(lowest permissible)
at:
Output current HIGH |-IQHmax 0.85 3.3 5.5 mA| 5.7
- VJ=VK=(J.4V;
Input current LOW :i]Lmax’ { ig ig ii m: g; \ other inputs
KLmax ’ ’ 2om ’ {loating
o 8.0 7.6 7.0 mA| 5.7 }VT 0.4V;other
TLmax 9.0 8.4 7.8 mA| 6.3 |)inputs floating
a 5.7 5.5 5.2 mA| 5.7 }vs 0.4V; other
S2Lmax | 6.6 6.3 5.8 mA| 6.3 |]inputs floating
'ISleax'{ 2.9 2.8 2.6 mA| 5.7 }v =0.4V; other
-Ig3Lmax | 3.3 3.2 2.9 mA| 6.3 ] inputs floating
Input current HIGH X]Hmax ’ 1 1 25 uA | 5.7 V] B VK =5.3V
IKHmax other inputs 0 V
ITHmax 6 6 150 [.lA 5.7 VT‘ZS'B \"
other inputs 0 V
other inputs 0 V
-IS1Hmax Vg =5.3V
-Is3Hmax 2 2 50 HA 5.7 other inputs OV
Supply current IPmax - 26.7 - mA| 6.3 | T input LOW

(both flip-flops
together)

J, K, S inputs
HIGH

October 1969



FCl211

dual flip-flop

FC family

standard temperature range

CHARACTERISTICS
Conditions and
0
Tamp (°C) references
\Y
0 425 +75 P fig.
(V) :
5.7
DYNAMIC DATA and
6.3
Change of state
VTHmin
HIGH level at T
Input voltage HIGH xme“'] 2.6 2.3 1.9V and | and/or K to 1
) KHmin be present simul -
during: taneousl

Input time HIGH “THmin | 60 60 60 ns y 1

to:

T-input voltage LOW | VT max [1.0 1.0 0.7 V tTLmin = tpdf 1

No change of state
LOW level at]
and K to be pre-

. ViL sent prior to T
K 1 JLmax 1y 6 1.4 1.

J/K input voltage LOW VK Limax 1.6 1.4 1.1 V turning HIGH and 2
to remain present
during T is HIGH

Clock skew protection

Hold time tholdmax | 19 10 10 ns 2

Reset

S input voltage LOW | V§Lmax [1.0 1.0 0.7 V { active 3
'SLmin = tpdf

S input voltage HIGH | Vgyymin [1-9 1.8 1.6 V inactive

DYNAMIC DATA

Propagation delay

times from T to Q

Rise propagation Vpd = 1.5V

delay time tpdrmax | = 0 - ns)6.0 N=1; C =60 pF 4
.Vpd =1.5

Fall propagation _ _ N=8;Cp, = 60 pF

delay time tpdf max 120 ns| 6.0 other output: 4
N=1; Cp =60 pF

‘ ‘ October 1969




FC family FCia2n

standard temperature range dual flip-flop

CHARACTERISTICS (continued)
DYNAMIC DATA

t
tru T

T INPUT / \
Viumn

trn

tvu

72481001

Fig. 1. Waveforms illustrating conditions for change of state.

T INPUT
VT max
— — —
J or K INPUT

\ Vitmax/ Vit max
23500 — ———

Fig. 2. Waveforms illustrating conditions for no change of state.

N et S, INPUT
Sy orS3 INPUT

Q; or Q3 OUTPUT
Qg or Qg OUTPUT

7253099

Fig. 3. Waveforms illustrating conditions for set or reset.
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FCl211 FC family

dual flip-flop standard temperature range

L]

CHARACTERISTICS (continued)
DYNAMIC DATA -

6v

Q, and Q2 OUTPUTS

tr »120ns
I/ 90% [s0%
VTHmin T |NPUT
Voo \
ov Vimax 10% 10%
te=15ns tr=15ns
Vpd
tpdr 72951061
tpar
Vo +6V

=+6V
o v

O FF

pve | T
Lgemmtor j

—_}—nssns

0082

S
to 0,/Q, I )
or Q,/Q, I
so;,F.l_ 5kQ b

os 72581021

Diodes FCY101
Equivalent load for N = 8 and
cy.!) = 60 pF

&
N

7255103

Diodes FCY101

Equivalent load for N = 1 and
c.l) = 60 pF

Fig. 4. Waveforms and loading circuits illustrating measurement of thdr and tpdf .

1) Including probe and jig capacitance

.
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FC family

standard temperature range

FCJl221

quadruple flip -flop

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommunica -

tion.and industrial control.

QUADRUPLE LATCH FLIP-FLOP
BE] RPN 01 f12.
—O| FF
Q14
_ 9
10§02 | ) | Qal9
16 _J1s]_fis] _[13]_[12]_[11]_fro] [o
T ada g T QD Q; Qg Dy G
= FCJ221
2 Sz Q7 D, Qg Qs D3 Qg P
810s/ | 0sls 1T 12] 3] 1&] 18] Le] U] e
7255019.1
HO| FF
Q¢ 7
L9
neo o2 PACKAGE OUTLINE
9 FF 16 lead plastic dual in-line (type A)
&ﬁL See General Section
4
2)
1 7268922.2
QUICK REFERENCE DATA
Supply voltage vp 6.0 *5% V
Operating ambient temperature range Tamb 0 to +75 ©°C
Clock rate at Tamb = 25°C fc typ. 5 MHz
Available d. c. fan out
Tamb = 25°C Na > 10
D.C. noise margin
Tamb = 257°C M1, typ. 1.2V
Power consumption
50% duty cycle, Tamb = 25 °C Pav typ. 250 mW

The FCJ221 is a quadruple latch flip-flop with D inputs, a common clock (T) and a

reset input (S2).

A LOW input signal at D arrives after the last T signal goes HIGH at output Qj.
The information follows after a LOW signal at the T input.
It is possible to influence the output state of the flip-flop.
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FC family
standard temperature range

FCl221

quadruple flip-flop

bl - -7 -7
> - "1 03
—o0 JE— JR— ——
Lq
bl
>
95LSS2L
o
- 02y 9y 1) ¥
[Ty T mal . .
E wia 7y
2 SlaL el Ly 2y
] F ]
14 ¢ nal | ual oL — 631 8L tfm.— sul -0 4L zyL 1L ol
) a g X NA AL 9a | sa 20 | 1a
° —
60 —
1< £aL
1z Em_z ua E m_xG 1y Q_E S oy umz J.& _H_@z Y 7y :E G ;.
-
"0
do—4
WVIOVIA LINDAID
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FC family

standard temperature range

FCJ

quadruple flip -flop

221

LOGIC DIAGRAM

D, O-

e D>Dord>

Q
—0Q,
SO 9 7255752
— — — — — — ——
L —_ -
C_Z C-C CZC
LOGIC FUNCTION
Function tables
th tatl S2 Q1 H = HIGH state (the more positive voltage)
D Q L L L = LOW state (the less positive voltage)
1 tn = bit time before trigger pulse
H L H tpn+]1 = bit time after trigger pulse
L X = state is immaterial

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Supply voltage at Tamh < 40°C Vp max. 8 V
Output voltage VQ max. 8 Vv
Input voltage \Y¢ max. 8 V
Input current =Ip ; -IT; -Is2 max. 20 mAl)
Storage temperature Tstg =55 to 4125 ©°C
Operating ambient temperature Tamb 0 +75 9C

1y At negative input voltage
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FCJ221 FC family

quadruple flip-flop standard temperature range
SYSTEMDESIGN DATA
Uniform system temperature Tamb 0 to +75 °C
Uniform system supply voltage vp 5.7 to 6.3 V
Available d.c. fan-out . Na > 10
D.C. noi i
nox.se margin { MDIL, min. 0.2 V
to D input .
Mpy min. 3.0 V
to T, Sy input {MTL; Mso1, min. 0.3 V
MTy; Ms2y min. 3.1 V
Supply current Ipav max. 47 mAl)
Power dissipation at Tamp = 75 °C Prot max. 300 mW

1y Input open and Vp =0V

4 ’
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standard temperature range

FC family

FCla21

quadruple flip-flop

CHARACTERISTICS
STATIC DATA Tamb (°C) Conditions and references
Vp
0 25 75 )
Output voltage LOW| VQLmax | 0.4 0.4 0.4 V 5.7
and
at: 6.3
17.5 16.5 15.5 mA | 5.7
Output current LOW| IQLmax 20.0 19.0 18.0 mA | 6.3
Output voltage HIGH| VQHmin | 5-3 5.3 5.3 V 5.7 -lg =0
Input voltage LOW 5.7
D VDLmax | 0.9 0.8 0.6 V and
6.3
v 5.7
T: S2 TLmax | 10 0.9 0.7 V | and
VSZLmax 6.3
Input voltage HIGH 5.7
D VDHmin 2,3 2.2 2,1V and
6.3
V' THmi 5.7
T; S2 [Hmin | 52 2.1 2.0 Vv | and
VS2Hmin
6.3
Input current LOW
D FIDLmax [2-55 2.5 2.45 mA | 5.7| Vp=0.4V
T: Sp [ITLmax |y,75 1,65 1.55 mA | 5.7| Vp=Vs2=0.4V
rIS2L.max
D FIDLmax |2-85 2.8 2,75 mA | 6.3| Vp=0.4V
T; S2 ITLmax | 20 1.9 1.8 mA | 6.3| Vp=Vgy=0.4V
~I1S2L.max
Input current HIGH
D IDHmax 2 2 50 pA 6.3 VD = VP
ITHmax -
T; S 1 1 25 pA 6.3 Vp =Vga =V
2 IS2Hmax ¥ T=Ys2=Yp
Output current
changing output
state
Q1 FIQ1max 4,2 4,05 3.75 mA | 6.3 ] ~
Q2 L 1Q2max | 6:3 6.1 5.65 ma | 6.31VQ704V
Supply current IPmax - - 47 mA | 6.3 {VD =0V;TandS;

inputs open
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FCJ221 FC family

quadruple flip-flop standard temperature range
CHARACTERISTICS
Tamb (°C) Conditions and references
Vp
0 25 75 V)
STATIC DATA
D. C. noise margin
LOW: D MDLmin 0.5 0.4 0.2 V
MTLmin |
T; S 0.6 0.5 0.3 V
2| Ms2Lmin]
HIGH: D MDHmin 3.0 3.1 3.2 V
T;sp | MTHmin } 3.1 3.2 3.3 V
Ms2Hmin
DYNAMIC DATA
— Input time LOW 5.7
-_— T tTLmin - 100 - ns | and
= 6.3
Input time HIGH 5.7
T tTHmin - 70 - ns| and
6.3
Input time LOW 5.7
S2 tS2Lmin - 100 - ns | and
6.3
S9 (changing 5.7
output state) | tS2I.min - 100 - ns | and
- 6.3
Set -up times: 5.7
t] tsulmin - 0 - mns a1.1d
t tsu2min - 30 - ns
2 s 6.3
Propagation delay
times:
Rise propagation
delay times
T—Q tpd - 95 ~ ns| 6.0
1 pdrmax =1:Cr =
T— Q, tpdrmax | - 105 - ns| 6.0 }‘I‘; L A0RT
52+ Q, tpdrmax - 85 - mns| 6.0 pd = =
Fall propagation
delay times
T— Q tpdfmax - 60 - ns| 6.0 N = 8; Cp = 70 pF
T— Q, tpdfmax - 120 - ns| 6.0 Vor=1.5V
S2+ Q tpdfmax - 60 - ns| 6.0[J'PdT"
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FC family FCJ221

standard temperature range quadruple flip-flop

CHARACTERISTICS (continued)

—| 15ns |=— —»| 15ns
V1 90%
T INPUT 50%
Vpd Vpd
vt L N———
Tt | tn |
6V
D INPUT
Vpd
ov+
!t e - t, —> 7255753
Waveform illustrating conditions for change of state
T INPUT
Vog \
- todf —»l‘
Q; OUTPUT l
Vpd
<—tpd,->]
Q, OUTPUT
Vod
7255755

Waveforms illustrating tpdr and tpdf
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FCl221 FC family

quadruple flip-flop standard temperature range

CHARACTERISTICS (continued)

—»| 15ns |*—
6V

S INPUT

oVt

*— tpdf —»

Q; OUTPUT

Q; OUTPUT

7255754

diodes FCY101
N=1

to Q1.03,05,Q7
or QZ-QL=QG'08

ch 6k
&
O0—

7255751

diodes FCY101
N=38

to 01,03‘05,07
or 02.04.05.03

cl 6k
T
go—

7255750

ld
T

Waveforms and loading circuits illustrating measurement
; of tpqr and tpgf-
) Including jig and probe capacitance.
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FC family FCK111

standard temperature range monostable

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommunica-
tion and industrial control.

MONOSTABLE MULTIVIBRATOR

ls |3
&8
104Gy ss | .aqi|9 1] _[13]_frz] Ju] Jrof J9f J8
114G Al @ Q0 nc G2 Gi Q1 nc.
FCK111
2]Gs3 Q2]13
E Gz B A C D P
1 12] 3] ] B8 18] 12
1lE 7255578
7248932
QUICK REFERENCE DATA
Supply voltage Vp 6.0+5% V
Operating ambient temperature Tamb 0 to +75 OC
Propagation delay time } G1—Q; tpdf tvp. 70 ns
Tamp=25°CatVpg=1.5V [ G3—=Q, thdf typ. 40 ns
Output pulse width:
R¢=10 kQ = 1%; C= 160pF £1% QIL typ. 1.0 ps
N > 14
Available d.c. fan-out ‘ Q1 2 = 4
Tamb= 0 to 475 0C | %2 Na = !
amb | A N, = 1
D. C. noise margin
Tamb = 25 °C M, typ. 1.2 Vv
Power consumption
50 % duty cycle, Tamb=25 °C Pav typ. 58 mW

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A) (See General Section)

The FCKI111 comprises a threshold triggered monostable circuitand an independent
expandable inverter.

The monostable function is obtained by an externally connected resistor and capaci-
tor. Eachtime one of the inputs Gjor G, is going LOW a negative going pulse appears
at output Q.

The pulse width is adjustable over a very wide range by varyingthe resistor and ca-
pacitor values.

If the input (G3) of the inverter is connected to A a positive going pulse is obtained
at the output Qp, almost coinciding and practically having the same width as the
output pulse Ql, provided that the width of the input pulse does not exceed the width
of the output pulse. The outputs Q) andQ2 are bi-directional and have a high fan -out
drive capability.

January 1971



FCK111 FC family

7255580

monostable standard temperature range
Ct Ry

CIRCUIT DIAGRAM I'"?{:H .

3 E

? o

D10
ony
— R15

20—

Notes

1. Terminals C and D make the circuit compatible with the FCK101.

2. To ensure conformity with the characteristics given in the data sheets, terminal
C must be connected to terminal ¢.
If terminals C and ¢ are not interconnected, the output pulse can be shortened by
connecting a diode or a voltage sourcetoC (positive to ¢); however, this will alter
a number of characteristics, including special input levels and output level A.

3. The noise margin for a.c. disturbances at the trigger inputs Gj and Gy can be
increasell by connecting a capacitor between terminals C and D, but this reduces
the minimum operating frequency.

LOGIC DIAGRAM

+—o>»

gd—o m

Gy —Do—om
G,

G30——— Q;
E (‘ﬁ 7255579
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FC family

standard temperature range

FCK111

monostable

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage
Output voltage
Input voltage
Qutput current
Input current

Voltage difference between
any two inputs

Expander input voltages:
- with respect to supply
- with respect to other inputs

Expander input current
Storage temperature
Operating ambient temperature

Output short circuit duration
(duty cycle 10%, either
output, or both)

Timing resistar (Ryconnectedto 6. 3V)

Timing capacitor

1) for negative output voltage in LOW state.

2) at this limit, input voltage typ: = 1.5 V.

VP'VE
VG-VE

Tstg
Tamb

max. 8.0
max. 8.0
max. 8.0
max. 20.0
max. 20.0
max. 8.0
max. 8.0
max. 8.0
max. 5.0
-55 to +125

0 to +75

max. 60
min, 5
max. 20
max. 160
min. 30

3) C¢ min 30 pF is not a rating, but is to be considered as the minimum value at

which the circuit still performs its function.
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FCK111 FC family
monostable standard temperature range
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0 to +75 oc
Uniform system supply voltage Vp 5.7 to 6.5 A%
Q Na > 14
Available d.c. fan-out { Qy Ny = 14
A Ng = 1
D.C. noise margin FCK111—sgate ML min. 0.4 v
MH min. 1.2 \Y
gate —=FCK111 ML, min, 0.4 \'
My min. 1.8 A%
Propagation delay time: Gj—=Q; todf max. 170 ns
G—=Qy tpdr max. 200 ns
G3—>Q tpdr max. 120 ns
—_— G3—Q) todf max. 55 ns
_— Equivalent input capacitance Cg typ. 4 pF
- Supply current
I . .
(duty cycle 50 %) Pav typ 10.9 mA
Power dissipation
at Ty = 75 oc Piot max. 98 mW
Relative change of outputpulse see page 10

width vs supply voltage

Output pulse width vs timing
capacitor (Cy)

see page 10
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standard temperature range

FC family

FCK111

monostable

CHARACTERISTICS : (pinC connected to pin ¢)

T °C “onditi Ref
STATIC DATA amb (°O) S;mdltlons and References
0 25 75
V)
Output Q1
- 5.7
(_)Elgp_uf voltgge_LO\_N leLmax 0.4 0.4 0.4V |and Vg (pin 3) at 0 V
at: T 6.3
Output current LOW |IQ11, max 25 27 26 mA|5.7
28 27 26mA|6.3
Output voltage HIGH | VQ1pmin (3.5 3.7 4.0V 5.7} ~Iquy =30 pA | 4
2.6 2.8 2.9V [5.7] -Iq)y=5mA | ™"
B (pin 3) connected to
Vp via 20kQ(x 1%
B (pin 3) connected to
Output short circuit . Vp via 20 k@ (£ 1 %)
-------------- - ) .7
CUTTent IQlscmin (165 19.5 18.0 mA|5 (max. duration 60 ms:
duty cycle 10 %)
Output
Queput O 5.7
Output voltage LOW VQZLmax 0.4 0.4 0.4V |and
TTatt T T T 6.3
Output current LOW | IQ2L max |25 27 26 mA{5.7
28 27 26 mA|6.3
and
Input voltage HIGH 5.7
G3 VGHmin [2.3 2.2 2.1V |and
6.3
Q_U_tgu_t_\io_lr_a_gg _I—II_G_P} VQ2H min [3.5 3.7 4.0V |5.7 'IQZH =30 pA
at: 2.6 2.8 2.9V :;/ _IQZH =5 mA
Input voltage LO ’
%3 8 LOW | yGLmax [1.0 1.0 0.8V |and
6.3
{ xr 7 - T
: . VGL max ({max. daura-
Qutput short clrewit | ) min|165 195 18.0 mA|5.7 | | tion 60 ms; duty cycle
0,
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FCK111

monostable

FC family

standard temperature range

CHARACTERISTICS (continued)

T o s
STATIC DATA amb (PC) Sondmons and references
i P
(continued) 0 25 75 )
Output A 5. 7
Output voltage LOW | Vo may | 0.4 0.4 0.4V |and
__________ 6.3
at: 5.7
Output current LOW | IA7 max | 2.0 2.0 2.0 mA|and| see note
6.3
and
Input voltage LOW; 5.7
G1,G2 | VgLmax | 1-0 1.0 0.8V |and
or Vg(pin3)at0Vv 6.3
Outputvoltage HIGH | VAHmin | 3.9 4.0 4.1V 5.7| -Ipy=30pA
3.2 3.4 3.4V |5.7| -Ipyg =5mA
at: 5.7
Input voltage HIGH | VGHmin | 2.3 2.2 2.1V jand
6.3
or: B (pin 3)
connected to Vp via
20 kQ (= 1%)
Qutput short
circuit current -IAsc min 30 30 25mA|5.7| B (pin 3) connected to
Vp via 20 k@ (* 1%)
(max. duration 60 ms;
duty cycle 10%)

Note

TAI max is an extra static current, which can be applied to output A under both stat-
ic and dynamic conditions without dusturbing the output pulse width.

December 1970



FC family

standard temperature range

FCK111

monostable

CHARACTERISTICS (continued)

December 1970

0 .
STATIC DATA Tamb ("0 Sondmons and references
(continued 0 25 75 P
) V)
other
Input current LOW -IcLmax | 1-75 1. 65 1. 85 mA|5. 7 Vg=0.4V inputs
2.00 1.90 1. 80 mA|6. 3 Vg =0.4V floating
Input current HIGH IGHmax | 1.0 1.025.0 pA|5.7 Vg =5.3V, other in-
puts at Vg =0V
Supply current current flow in Ry not
(unloaded) included
output Q HIGH |
output Qg LOW | IpPH typ 8.3 8.0 7.5mAl|6.0
output Q1 LOW | Ipp typ |13.511.3 10.3 mA[6.0 =
output Q2 LOW | IPL max | 17-3 16.6 15.6 mA|6. 3 -_—
Average supply P -
current Ipav 14.7 14.1 13.2 mA|6. 3 duty cycle 50 %
DYNAMIC DATA
Propagation delay
times
Rise : Gj—Q tpdr max | 170 150 200 ns 6.0
A% =15V
G3*=Q, tpdrmax | 80 85 120ms 6.0 || (P4
Fall : G;—+Q tpdf max 170 130 170 ns [6.0 Cy, = 250 pF
G3—*+Q, tpdfmax | 55 50 SSns (6.0 || 7T IoNe
Pulse width tQ1Lmax 1.10 ps 6.0
Ri=10kQ+ 1%
t /0
Ql1Ltyp 1.00 us 16.0 Cr=160pF + 1
tQ1Lmin 0.90 ps 6.0
5.7
Duration input LOW tGL min 30 30 40ns |and
L 6.3
7



FCK11

monostable

FC family

standard temperature range

CHARACTERISTICS (continued)

DYNAMIC DATA Ve
’510 PF  10kn

‘_I' 2700
pulse —{__}
generator AlB IP output
A G J) probe
1
O Ss Q = | ——
b o——o0
abie 1 ae a:b;c;d
diodes FCY101
6
k()

Tzsopr

B c.d

Measurement set-up
a =tpgf : G1—=Q c=tpd_f:G3—>Q2

b=tpqr ; G;—>Q2 d=tpgy i G3—>Q2

G|
input — G3 235
probe c.d .
| b;c;d
— E
b
pulse — & 12
generator ——O &
7

7255581

e= thL

VQL max

tf=15ns t.=15ns
G1(Gy) INbUT &Y 0%
Vpd
Vi
ov— _1_0°/ GL max
—»
t51=30ns
Ql OUTPUT
Vpd
—btpdf -— tar
Vpd
Q2 OUTPUT
]
tpar

Waveform illustrating measurement of todr: tpdf: tGL

-

7255582

and tq), for A pulse generator.
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FC family FCK111

standard temperature range monostable

CHARACTERISTICS (continued)

DYNAMIC DATA

tf=15ns t-=15ns
-—

G3 INPUT v
VGLmux
oV ———
l¢—————T2400ns
Qg OUTPUT \_
7255583
= todr le— tpgf —

Waveforms illustrating measurement of tpdr> tpdf and tgy, for B pulse generator.
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monostable

FCK1tt “

FC family

standard temperature range

CHARACTERISTICS (continued)

2

1251824

AQQ‘IL
tai Tamb = 25°C
(%) R¢=10kQ 1%
1 C¢=330pF £1%
typ
0
-1
-2
55 6 6.5 Ve (V) 7
Relative change of output pulse width versus supply voltage.
108 72518230
tai /
(Ws) /
10° Va
Tamb=25°C /
Re=10kQ +1% ‘tyy
Vp=6.0V Yy
10" -
A
, /|
10 /I/
102 1/
Ve
10 % va
1
/ @
10.110‘2 10" 1 10 102 10° 104 10° 10
Cy(nF)

Output pulse width versus timing capacitor.

December 1970



FC family FCL101

standard temperature range level detector

The FC family of DTL silicon monolithic integrated circuit has been designed for
medium speed digital applications in computing, office clectronics, teleccommunica-
tion and industrial control.

LEVEL DETECTOR

5
c 1a]_[13]_fie] [11] Jro] [o] [s
L nc ne nc. ne. DA
als
5|s o FCL101
nc.ne.nc. § B C P
‘?’l 0 1Tl B3] e sl 1e] 7
4 1v0 72550161
QUICK REFERENCE DATA
Supply voltage Vp 6.0+5% V
Operating ambicnt temperature range Famb 0 to +75 ©oC

Input hvsteresis voltage .
P : g min. 60 mV

Rpg =100 Q. Tymp = 25 °C AV ¢ max. 200 mV
Available output current

Rpg = 1009, Tamp = 25°C QL 2.7 mA
Operating frequency

Tamb = 25°C f typ. 5 MHz
Power consumption

309 duty cvele, Tamb = 25 °C Pav typ. 12 mWw

The FCLI101L is a non-inverting Schmitt-trigger circuit. Tripping levels are set by
an external resistor or zener diode.

Typical applications are discrimination, restoration, level shifting and pulse -shaping
(squaring).

PACKAGE OUTLINE 14 lead dual in-line (See General Section)
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FCL101 FC family

level detector standard temperature range

CIRCUIT DIAGRAM

4 7258298

VOLTAGE TRANSFER CURVE

Letter symbols:

RQ@ = external resistor between Q and @

RD(Z = external resistor between D and @

VqQ = short for VQg = voltage at Q with respect to@, the common reference and
supply return terminal

VAti = tripping level for increasing input voltage VA (short for VAQ)

VAtd = tripping level for decreasing input voltage Va

AVt = VAti = VAtd = input hysteresis voltage.
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FC family

standard temperature range

FCL101

level detector

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp
Output voltage \/e)
Input voltage VA
with respect to supply voltage VA - Vp

Output current l) -1Q
Input current 2) -IA
Other terminals Ig

e

VD
Storage temperature Tstg
Operating ambient temperature Tamb
SYSTEM DESIGN DATA
Uniform system temperature Tamb
Uniform system supply voltage Vp
Output resistance Po

Supply current at Tamb = 25°0C, Vp =6V
duty cycle 50% Ipay

Power dissipation at Tamp = 75 °C Prot

1) For negative output voltage.

max. 8.0
max. 8.0
max. 8.0
max. 2.0
max. 20
max. 0.5
max. S
max. 5.0
max. 3.0
=55 to +125

0to +75

0to +73
5.7t0 6.3
max. 7.6
typ. 2.0
max. 27

\Y
\Y%
\
\Y%
mA
mA
mA
\Y

\Y

oC
oC

e
\f
k2

mA
mW

2) Input voltage typ. -9 V when D grounded; no input current protection required for

input voltages down to -5 V.

T
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FCL101

level detector

FC family

standard temperature range

CHARACTERISTICS

Tamb °C)

Conditions and references

0 +25 +75 \"p(\' RDY)(SZ)
STATIC DATA
Tripping levels
- input voltagce
increasing Viatimax|1-40 1.25 1.15 V 6.0 1100 +1%
- input voltage
decreasing VAwdminl9.75 0.75 0.60 V 6.0 100 +1%
Input hysteresis
e 0 AVarmin | 60 60 30 mv | 6.0 [100£15
5 AV Armax | 2200 2000 180 mV | 6.0 [100+15,
5.7
Output voltage LOW VQLmax| 0-4 0.4 0.4 V and 0
0.3
at:
Output current LOW IQLmax 10 10 7 mA
andat:
Input voltage LOW VaLmax|0.60 0.60 0.45 V
5.7 N
Output voltage LOW | Vo mac] 6.8 0.8 0.8V and {100 £1] VaLmax”
6.3 Atdmin
At 2.5 2.9 1.9 mAl[ 5.7
2.5 2. .9 m 3.
Output current LOW| [ .
' QLmax | » 1 95 1.6 ma| 6.3
Output voltage HIGH VQHm'm 5.3 5.3 5.3V 5.7 0 IQ:O
at:
Input voltage HIGH VAHmin |0-95 0.90 0.8 V
5.7
Input curvent HIGH | Tapmax | 2.2 2.0 2.0 mA | and 0 [Vp=2V
6.3
3.7
Input current HIGH IAHmMax | 1.2 1.1 1.2 mA and 100+_1§'¢'}VA:2V
6.3
Output curvent LOW| =1 Lmin| 1.0 0.95 0.75 mA | 5.7 0 |VA=2V, Vq
-IQLLmax| 2.5 2.1 2.0 mA 6.3 0 externally
forced to
0oVv.
Supply current
- output LOW IPLmax | 4-2 3.7 3.5 mA| 6.3 0 [VpA=0V
- output HIGH IpHmax | 2.9 2.6 2.5 mA| 6.3 0 [Va=2V
DYNAMIC DATA
fmi - 1 -
Operating frequency fg;n _ 5 B ﬁll:llz 6.0 |100+1%
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standard temperature range level detector

H FC family FCL101

DESIGN CURVES at Ty, = 25 ©C (dots indicate guaranteed values)

72102892
T T AW =6V T
Vat H : HA D Hi
(V) ]
3HT — - ’
] SERN SSESEES
2
i T VAo
-+ ‘P’ ] B
4 1 L4 -
] £ L Vatd min
| +t++
T 11
% 100 200 300 400 500 Rpg (W
Input tripping levels versus feedback resistance
1000 7210288.2
— T - : Vp=6V 1
A I S N S 0 6 1 S 1A ‘
It - i
(v - AT 1
I S . g 1 i
| A
A 1
100 (‘\\51
/
4
/
/ i
10,
10 100 1000 RD¢ (W)

Input hysteresis voltage versus feedback resistance
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FCL101 FC family

level detector standard temperature range

DESIGN CURVES (continucd) at Tymp = 25 °C

72102871 7210283
Rpg =10001 1% Rpg =100 1%k
B T
] 200 apy
Yat T AV, Daess
v) 1 At |
- i (mv)
15 ' 150+
Varimax]
1 100
VAtd min 1
i 4
05 - 50
I ! + t
0 . ; iss:
i 5 6 Vp(V) 7 4 5 6 Vp(V) 7

Input tripping levels and hysteresis voltage versus supply voltage

15 7210285) 72102842
Vo =6V Vp =6V
v Rpg = 100+1%% Rp@=10041+1%0
o ¢ VITTIL ] Yt $
Atimax (mv)
1 ! 200t
t 1 ] =Max
VAtd mint
05 : ' 100
min
% 05 _1_ (1, 1 % 05 1 (1)

Input tripping levels and hysteresis voltage versus load conductance
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FC family FCL101

standard temperature range level detector

DESIGN CURVES (continuced) at Typp = 25 ©C

72102862
HHtE - =$c;lo.n.t1°
+ t = /e
200piid x - 0P "
+6v T
[ BVstitil T
P (mV) B
Rg 11t I TITITT
S 3—1a FeLior of— 150H } - 1
[ 0 8 I : g
' T I
1008 £1% 7 1
100 +
| 114 ]
1198292 ov I
AVg, = hysteresis at point S, ! { 1 t 1
mint4
SOHTFT
=
0 > X
0 2 4 Rg(kl) 6
Hysteresis at signal source versus resistance
15 7 T 7210 2901
"~ 3. P 4 > = 4
Qs v)é\? ’L‘(\E" Vp=6V ]
Va Lmax " /
~ a4
(v X34 v.a
= 1 Q
At
4 JEREE
1 A
/ AL Y -
05
P 1
- 4
00 100 200 300 RD¢ (L) 400
Low output voltage versus feedback resistance
7
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FC family FCY101

standard temperature range expander

The FC family of DTL silicon monolithic integrated circuits has been designed for
medium speed digital applications in computing, office electronics, telecommuni-
cation, instrumentation and industrial control.

TRIPLE GATE EXPANDER

_10_G1
1 |Gz
- Q4] 9
121Gy 1+ w] _[3]_2] _[11] Jro] [e] [e
3164 & G, G; G, Gy Q; Gy
2 |Gs
Z G gl FCY101
&]67 Q; Gs Gg G7 Gg Q3 Gy
5 |Gg 1 2| 13 4] 1] le] 17
TGQ Q3] 6 7255056
— —
iGw
7248914
0
CHARACTERISTICS Tamb (°C)
6z -:
Reverse breakdown voltage 20
at Ig = 50 pA VBR)R min. 8.0 \Y
Reverse leakage current
at Vg = 8.0V Ig max. 1.0 25 puA
Forward voltage
at Ig = 2.0 mA Vg max. 1.0 v
Capacitance
at VR = 0; £ = 1 MHz Cq max. 1l pF
Reverse recovery time typ 4 ns
atIp =Ig = 2.0 mA brr max. 11 ns

The FCY101 comprises three independent diode arrays. It is intended primarily for
expanding the fan-in capability of those FCH gates that have an expansion input ter-
minal.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Reverse voltage VR max. 8.0 V

Forward current I max. 30 mA
Storage temperature Tstg -55to+125 ©C
Operating ambient temperature Tamb Oto +75 ©C

PACKAGE OUTLINE : 14 lead plastic dual in-line (type A) (See General Section)

T
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FCY101

expander

FC family

standard temperature range

CIRCUIT DIAGRAM

Gy
G,
Q,
G3
Gy
Gg
Q;
Gg
G,
Gg

a
Gq 3

Gyo [i]a
72516521
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CML GX family

GXB10101 quadruple OR /NOR gate

GXB10102 Quadruple NOR gate

GXB10105 triple OR /NORgate

GXB10106 triple NOR gate

GXB10107 triple EXCLUSIVE OR /EXCLUSIVE NOR gate
GXB10109 dual OR /NOR gate

GXB10110 dual 3-input/3-output OR line driver
GXB10111 dual 3-input/3-output NOR line driver
GXBI10115 quadruple line receiver

GXB10117 dual OR-AND/OR-AND-INVERT gate
GXB10118 dual OR /AND gate

GXB10119 OR/AND gate

GXB10121 4-wide OR-AND/OR -AND-INVERT gate
GXB10130 dual D-LATCH

GXB10131 dual D-type master-slave FLIP-F LOP
GXB10160 12-bit PARITY CHECKER /GENERATOR
GXB10161 three-bit DECODER (one of eight lines LOW)
GXB10162 three-bit DECODER (one of eight lines HIGH)
GXB10164 eight input MULTIPLEXER







GX family “ GXB10101

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speced-power product and so is cccommended for high speed
large system design,

The GXB10101 isaquadruple 2-input OR/NOR gate with one input from cach gate common
to pin 12.

Input pull-down resistors (50 k¢2) allow unused inputs to be left open.
The GX family corresponds to the ECL10000 series.

QUADRUPLE OR/NOR GATE

16 |1
Vees Veez
G
416 CO' 2
Q2]5
7|62 Q3f3
126 9.6
10]Gs Qs|14
i E Qs 11
13|Cs Q7]15
) Sals
Vee
8
7267176
QUICK REFERENCE DATA " -
Supply voltage VEE =5,2+10% V
Operating ambient temperature range Tamb 0 to +75 0
Average propagation delay thd typ. 2,0 ns
Output voltage HIGH state VOoH nom. — 5880 mV
LOW state VoL nom. —-1720 mV
Power consumption per package Pay typ. 100 mw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)

[
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gate

GXB10101 H

GX family

standard temperature range

CIRCUIT DIAGRAM

(one gate)

O 1

TR1

4L O——

12 O—

R3

TR2

s

TR3 TRS

o [

R6 R9

TR6

D1

Q16

to
other
gates

D2

to

LOGIC FUNCTION

" e

737 O—QS
Qs
6,—| o—a,
Q3

7257248

RS

rR7 R8 R10

»other
gates

o]
5

Q=G +G

Qy =G, +G
Q3 =Gy +G
Qg -Gy +G

positive logic:

7267267

Qg = GB +G
Qe = G3+G
Q7

Qg

=Gy +G
:'G4+U

HIGH state = 1
LOW state = 0

—08

RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134)

Supply voltage (d.c.)
Input voltage

Output currem
Storage temperature

Junction temperature

ViE ma
Vi

lo ma
T sty

T_l ma

X. -8,0 V
0 to VEE
X. 50 mA
-3510+125  °C
X. 125 °C

.

‘I August 1973



GX family GXBI10101

standard temperature range gate

CHARACTERISTICS  (d.c.) at V¢ = ground; VEg = -5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q resistor to -2, 0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table

Vo
Tamb 0 25 75 oC
Vormax ———
VIiHmax -0,840| -0,810 |-0,720 \% Vv»mn—:%
Vour =
VIHT -1,145| -1,105 | -1, 045 A\ VoLT ~ T
Voumax -
VILT -1,490 | 1,475 [-1,450 | V o | B ‘
min o H
VILmin -1,870| -1,850 [ -1, 830 v T } m
ViLmin ivlu me‘i ViHmax
Vitmax Virrin e
Tamb (°C)
Symbol " nc o Conditions
O 25 75
Output voltage min. | —1000 -960 -900 mV [ VL min 0N inputs
- — _ for invert outputs
HIGH VOH typ. 880 " mv I VI max On mputs
max. -840 -810 -720 mV for dircet outputs
Output voltage min. |[-1,870 -1,850 -1,830V l VIHmax on inputs
_ - ~ lor Invert outputs
LOW VOL typ. - B 1,720 v ‘ VIL min on inputs
max.|=1,665 -1,650 -1,625V for direct outputs

?lLT on one input
for invert outputs
Vipy1 on one input
for direct outputs

Output threshold
voltage HIGH | Voyp min. | ~1020 -980 =920 mV

Output threshold
voltage LOW | Vo1 max.|-1,645 -1,630 -1,605V

one input at

—— —— ——

VILT or VIHT
Input current pin 12 max. - 500 - pA v .
HIGH IIH other under st
inputs max. - 265 - HA
Input current . B ) -
LOW Iy, min. 10 HA l UXH“&,’?’“[IC\' iny
R typ. - 20 - mA | v for all
Supply current Igg max. } 26 A | ]nllﬁlt?xn
dVoL typ. - 0,25 -

August 1973 3



GXB10101

GX family

gate standard temperature range
CHARACTERISTICS  (a.c.) at Ve = ground; VEE ==5,2 V; Ty = 25 °C.
Symbol min. typ. max. Conditions
Rise propagation
delay times:
OR output tpdrOR 1,0 2,0 2,9 mns
NOR output tpdrNOR 1,0 2,0 2,9 ns
Fall propagation
delay times: 20 See waveforms
QR output , tpdfOR 1,0 ) 2,9 ns on page 5
NOR output thdfNOR 1,0 2,0 2,9 ns
Rise time ty 1,1 2,0 3,3 mns
Fali time tf 1,1 2,0 3,3 ns
Input capacitance pin 12 - - 10 pF } reflection
(see note 1) Cy other - - 5 pF measurement
inputs

Switching times test circuit

Notes

input

to
pulse
generator

/4

to

channel

A

7

Veer 3 Vee
+2,0V
output to
gate channel
“B"
4
‘_3,2V 7255954.1
Vee

1. Input resistance is positive at any frequency.

2. Input and output cables to the oscilloscope are 50 Q2 coaxial cables with equal length.

3. Input impedance of the oscilloscope is 50 €2.

4. The unmatched wire stub between coaxial cable and pins under test must be less than

6 mm long for proper tests.

l l January 1974



GX family GXB10101

standard temperaurce range gate

CHARACTERISTICS (continuced)

Switching times waveforms

t.=2,0ns t:=2,0ns
—>‘ |- ’i -
|

11V

Vin— =
|
|

G INPUT E

i

Q;,Q,,Q6,Qg OUTPUT
(OR)

Q;,03,05,0; OUTPUT
(NOR)

- - > -

tpdiCR tpdrNCR 7267246

August 1973






GX family GXB10102

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10102 is a quadruple 2-input NOR gate.

Input pull -down resistors (50 kS2) allow unused inputs to be left open.
The GX family corresponds to the ECL10000series.

QUADRUPLE NOR GATE

lis h

Veet Veea
4161
— Q
T Do
6]G3
— Q3
ST Sests
10Gs
— Q3}14
L@O—a— Gy Gy Vgp
12{G7 Q415
Bles ] 5 Gslo

J S Veel = Veeg = 0 V (ground)
V|EeE VEg = -5,2V

72664616

QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb 0Oto +75 oc
Average propagation delay thd typ. 2,0 s
Output voltage HIGH state VoH nom. —880 mV
LOW state VoL nom. -—1720 mV
Power consumption per package Payv typ. 100 mw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10102 GX family

gate standard temperature range

CIRCUIT DIAGRAM (one gate)

O 1
016
R3 R6 RS
TR1
TRIJ—< TR6
150 to
TR3 TRS other
gates
D1
R1 R4
D2
120——¢
30—
R2 RS R7 R8 R10
7264418 08
(e]
LOGIC FUNCTION 9

:Do——m Q1 =G + Gy
Q,y = G3 + G4

G, -
Q4= G-+ Gy

positive logic: HIGH state -1
Qe LOW state - 0

RATINGS Limiring values in accordance with the Absolute Maximum System (15C 1340

Supply voltage (doe.) \7],]‘. max., —5,0 \
Input voltage Vi 0 to Vi
Gutput current I() max. S0 m.\
Storage temperature TS‘}: =353to 125 vc
lunction temperature T max. 125 °C

2 August 1973



GX family

standard temperature range

GXB10102

gate

CHARACTERISTICS (d.c.)at Vo = ground; Vgg = =5,2V

Fach GX circuit has been designed to meet the d.c. specifications shown in the test table

below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table

Vo
Tamb 0 25 75 | °C
- VOHmul
ViHmax -0, 840 | -0, 810 [=0,720 |V v
OHmin
VIHT -1,145( -1,105 |-1,045 |V Vour —
ViLT -1,490| -1,475 |-1,450 |V Xou .
- - ) OLmax
ViLmin -1,870| -1, 850 | -1, 830 v
L. OLmin
i
Vicmn Vi ViiT  Vikmax
Vltmcx VIHmm e
[5)
Tamb (°C) o
Symbol 0 25 25 Conditions
Output voitage min -1000 =960 =900 mV
HIGH VO“ typ. - =580 - mV
max. -840 =810 =720 mV
Output voltage min. | =1.870 -1, 830 -1,830 V
LOW Vi yp. - -1,720 - Vv
max. | =1,665 -1, 650 -1,625 V
Qutput threshold Vi
voltage HIGH [ Vo  min. -1020 =980 =920 mV { for svert oo
- Vi on input 12
U\I”lg for outpur v
Qutput threshold one i fat
voltage LOW |Vy - max. | =1,645  -1,630  =1,605 V { ne taput &
OLT ViLT ov Vgt
Input current
- = Y \ for input
HIGH Iy max. - 265 - pA { under st
Input current . _ Vi for input
LOW b1 min. 10 - pA } under test
- urre typ. - 20 - mA ViLnn for
Supply current | lpp max. _ 2% _ mA all gt
dv
OL
- typ. - 0,25 -
Vi

August 1973



GXB10102 GX family
gate standard temperature range
CHARACTERISTICS (a.c.) at Vi = ground; VEE = =5,2 V; Tamb = 25 °C
Symbol min. typ. max. Conditions
Rise propagation
delay time;
OR output tpdrOR 1,0 2,0 2,9 ns
Fall propagation
delay time;
OR output tpdfOR 1,0 2,0 2,9 ns
Rise propagation
delay time; See waveforms
NOR output tpdrNOR 1,0 2,0 2,9 ns on page 5
Fall propagation
delay time;
NOR output tpdiOR 1,0 2,0 2,9 ns
Rise time te 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
S— Input capacitance ;
— reflection
—— —-— -—
— (see note 1) 1 > PF [ measurement
— J
—
Switching times test circuit T f
Veer 3 Veez
to +2,0V
pulse
generator , input output ‘o
gate channel
g
to 4
channel
A" ” _3,2V 7255954 1
Vee

Notes

1. Input resistance is positive at any frequency.

2. Input and output cables to the oscilloscope are 50 2 coaxial cables with cqual length.

3. Input impedance of the oscilloscope is 50 Q.

4. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

January 1974




GX family GXB10102
standard temperature range gate
CHARACTERISTICS (continued)
Switching times waveforms
t.=2,0ns
Vin
+1,1V 80%
G INPUT 50%
20%
ViL
+0,3V
—
80% 80% -
Qs OUTPUT 50%
(OR)
20%
tpdror | e —| e tpdforR
1 ——
| o——
——
—
—
——
——
Q;.Q,,Q3,Q, OUTPUT 50%
(NOR) }
|
| T
I -
tpdiOFx' tpdrNOR 726464171
August 1973 5






GX family

standard temperature range

GXB10105

gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed

central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed

large system design.

The GXB10105 is a triple 2-3-2 input OR/NOR gate.

Input pull -down resistors (50 k¢2) allow unused inputs to be left open.

The GX family corresponds to the ECL10000series.

TRIPLE OR/NOR GATE

|16 |t

Veer Vee2
Hoy~piis
5 |G, Q| 2

e
316s a6
10 |G, —
—_— Q3| 7
1o 1=
12 foe Qg e
136, Qs[5
Vee
]B 7248832

Veer = Voe2 = 0V (ground)
VEg = -5,2V

QUICK REFERENCE DATA

Supply voltage VEE -5,2+x10% V

Operating ambient temperature range Tamb 0to +75 °c

Average propagation delay thd typ. 2,0 ns

Output voltage HIGH state VOH nom. -—880 mV
LOW state VoL nom, -1720 mV

Power consumption per package Pay typ. 75 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
November 1973 1



GXB10105 GX family

gate standard temperature range

CIRCUIT DIAGRAM (onc gate)

—O1

-0 16

TR1

TR2 TR3 TRS)—< other
gates

D1
R1 R&
D2
LO—rt
§ O~—ro
R2 RS R7 R8 R10
7255956
o)
LOGIC FUNCTION 2

G2 @ Q3 = G3+G4+Gs Q, = G3+ G4+ Gy
ng:gb Qs = G4+Gy Qg = Gg+G7
Gs :

positive logic: HIGH state = 1

Ge Qg 4 LOW state = 0
Gy Qs

7255947

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voliage (d.c.) Vg max. —8,0 V
Input voltage Vi 0 to VEE
CGutput current I max. 50 mA
Storage temperature Tatg -55t0 +125  °C
Junction temperature T, max. 125 °C

9 August 1973



GX family

standard temperature range

GXB10105

gate

CHARACTERISTICS (d.c.) at Vo = ground; VEE = -5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Qutputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table
it Vo
0,
Tamb 0 25 75 |°C Vou NOR - OR
max
ViHmax -0, 840 | -0, 810 |-0,720 |V v /—%
OHmin N _ ; I
VIHT -1,145| 1,105 | -1,045 |V Vour l g
‘ |
VLT -1,490 | =1,475 | =1,450 |V | Vo - VA |
- OLmax 1T
ViLmin | 1,870 =1,850 |-1,830 |V | | B \%
otmn [OR | - INOR
T | v,
Vitmn Vi Vit | ViHmax
VILmax lemm Tessaen
-—
—-—
-——
oc —
Tamh ( ) Conditi =
Symbol 25 75 onditions
Output voltage min ~-1000 -960 =900 mV v or
HIGH Vou  typ. -880 R \Y } yiHmax
max -840 -810 -720  mV [Lmin
Output veltage min. | -1,870 -1, 850 -1,830 VvV 1 v or
LOW VoL typ. -1, 720 - \% | VIme
max, | -1,665 =-1,650 -1,625 V [Hmax
Output threshold one input at
voltage HIGH |Voyr min. -1020 =980 -920 mV {
VT °f ViLT
Output threshold one input at
voltage LOW |Vop max. | =1,645 =1,630 =1,605 V {
ViLT o VigT
Input current .
_ ViHmax forin-
HIGH Iy max. 265 pA { T test
Input current \Y ;o forin-
i - A ILmin
LOW Iy min. 10 H } put under test
. typ. 15 - mA } ViLmin for
Supply current | Igg max. 1 - mA all inputs
dVoL
—  typ. 0,25 -
Vg P
August 1973 3



GXB10105

GX family

gate standard temperature range
CHARACTERISTICS (a.c.) at Vo = ground; Vgg = =5,2 V; Tymp = 25 °C
Symbol min. typ. max. Conditions
Rise propagation
delay time;
OR output tpdrOR 1,0 2,0 2,9 ns
Fall propagation
delay time;
OR output tpdfOR 1,0 2,0 2,9 ns
Rise propagation
delay time; See waveforms
NOR output thdrNOR 1,0 2,0 2,9 ns on page 5
Fall propagation
delay time;
NOR output tpdfNOR 1,0 2,0 2,9 ns
Rise time t. 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
-— Input capacitance flecti
= see note 1 C - - 5 F retlection
— ( ) I P measurement
—] L
Switching times test circuit T
Veer 3 Ve
to +2,0v
pulse
generator input output to
’ gate channel
g
to 4
channel
A -32V 7255954 .1
4 y
Vee

Notes

1.

Input resistance is positive at any frequency.

Input impedance of the oscilloscope is 50 €2,

6 mm long for proper tests.

2. Input and output cables to the oscilloscope are 50 2 coaxial cables with cequal length.
3.
4

. The unmatched wire stub between coaxial cable and pins under test must be less than

January 1974




GX family GXB10105
standard temperature range gate
CHARACTERISTICS (continued)
Switching times waveforms
t.=2,0ns t¢=2,0ns
*1 -
Viy—- - *'
+1,1v ‘ 80°/° 80°/°
G INPUT ‘ f-50% 50%
Vie ‘
+0,3V | |
T‘ tr - ~->‘ ts 44——
I i |
P |
| X |
Q4,Q3,Q5 OUTPUT i +-50%
(OR) |
| ‘ Lo
tpdror > - +i i tpdfoR
} ——
i -——
—
-——
—
—
-—
Q,,0,,04 OUTPUT
(NOR)
|
> - i jq—-
tpdiOR tpdrNOR 7255966 1
5
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GX family GXB10106

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10106 is a triple 4-3-3 input NOR gate.

Input pull-down resistors (50 k&2) allow unused inputs to be left open.
The GX family corresponds to the ECL10000 series.

TRIPLE NOR GATE

|16 1

Vee Veea
4]6G1
sle
s|o s
716
—9 GXB10106
E Qa 2 G2 Gy

N
|

hil
12]6e
.& 29 Q3]15 Veet = Veez = 0V (ground)
10
] VEE ==52V
Vee
]8
7264446
QUICK REFERENCE DATA
Supply voltage VEE ~5,2+10% V
Operating ambient temperature range Tamb 0to+75 °C
Average propagation delay tpd typ. 2,0 ns
Output voltage HIGH state Vou nom. -880 mV
LOW state VoL nom, -1720 mV
Power consumption per package Pay typ. 75 mWw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)

November 1973 1



GXB10106 GX family

gate standard temperature range

CIRCUIT DIAGRAM (one gate)

01
+ + -0 16
R7 R10 R13
TR3 TR;}—-
) to

+—> other
TR6 gates
TRS

D1

R8 D2

R9 R11 R12 R4
—O8

1267249

LOGIC FUNCTION
Gy
g: a Q=G+ Gy +G3+Gy
6u Qg =G5+ Gg + Gy

Gs Q3=G6Gg+Gg+ Gy
65@0—02 positive logic: HIGH state = 1
Gy LOW state =0
Gg

G

10
7267250

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage d.c. VEER max. -8.0 \Y
Input voltage Vi 0toVgp

Output current Io max. 50 mA
Storage temperature Tstg -55 to +125 oc¢
Junction temperature T; max. 125 ocC

2 August 1973



GX family

standard temperature range

GXB10106

gate

CHARACTERISTICS

Lach GX circuit has been designed to meet the d.c.

(d.c.) at Ve = ground: VEE = =5,2V

specifications shown in the test table

below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow
Outputs arc terminated via a 50 2 resistor to =2,.0 V., Test values for applied conditions
are given in the table and defined in the figure,

Test table

o+ 2,5 m/s is maintained,

Vo
Tamb 0 25 75 |°C
ViHmax -0.840| -0,810 |-0.720 |V VoHmax 1
VinT -1,145| -1.105 |-1.045 |V VoHmin =~
Vot —
ViLT -1,490 | -1.475 |-1.450|V
Vour —
ViLmin | =1, 870 =1,850 |=1.830 |V | Voimex
Votmin —
' i \/I
Vitmn Vi * ViHmax
ViLmax Virein e
N O~
- C
Symbol Tamp €O Conditions
0 25 75
Output voltage min. -1000 =960 =900 mV one input at
HIGH Vor o typ. - - 580 - mv v k
max. | -840 -810 =720 mV ILmin
i Output voltage min. | -1.870 -1.850 -1.830 V one inmut at
LLOwW np. |- -1.720 - v e
5 max. | -1.665 1650  -1.625 V THmax
Output threshold one input at
voltage HIGH |V ey min, -1020 -980 =920 mV v put
: iLr
Output threshold ne input at
/4= = ’ one <
voltage LOW |[VopLT max. | = 1,045 -1.630 =1.605 V v © b
1T
Input current v far in
HIGH I max. - 265 - A " Hmax 120 0
put under test |
Input current v or in-
LOW I, min. - 10 - pA Imin form
put under test
. Lyp. - 15 - mA \Vy iy Tor
S ;e s - ; ILmin
upply current | Igp max. - 21 - mA all inputs
dVOL  typ. - 0.25 -
dVEER
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GXB10106 “ GX family

gate standard temperature range

CHARACTERISTICS (a.c.) at Vo = ground; VEg = =5,2 V; Tamp = 25 °C

Symbol min. typ. max. Conditions

Rise propagation
delay time;

NOR output tpdrNOR 1,0 2,0 2,9 ns
»

Fall prop'aga.lon See waveforms
delay time; on 5
NOR output tpdfNOR 1,0 2,0 2,9 ns pag

Rise time tr 1,1 2,0 3,3 s

Fall time tf 1,1 2,0 3,3 ns

Input capacitance .

(see note 1) Cy - - 5 pF { reflection
measurement
Switching times test circuit T f
Veetr 3 Vee2
to l+2,ov

pulse
generator input output to
} gate ﬁ%( channel
~g"
to 7
channel
A 7 "3,2V 72559541

1. Input resistance is positive at any frequency.

2. Input and output cables to the oscilloscope are 50 Q2 coaxial cables with equal length.
3. Input impedance of the oscilloscope is 50 €.
4

. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

4 |
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" GX family GXB10106

standard temperature range gate

CHARACTERISTICS (continued)

Switching times waveforms

t,=2,0ns t¢=2,0ns
Vin e B
+,v 80%  80%
G INPUT 50% 50%
20% 20%
VL
+0,3V
— tr
80%
Q OUTPUT 50%
20%  20%4
—»]

tpdf tpdr 7255964.1

wn
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GX family GXB10107

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems,

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10107 is a three gate array designed to provide the positive EXCLUSIVE OR and
NOR functions.

Input pull -down resistors (50 k¢2) allow unused inputs to be left open.

The GX family corresponds to the ECL10000series,

TRIPLE EXCLUSIVE OR/EXCLUSIVE NOR GATE

|16 1
Veer Vee2
4]0 Of2
sle)) ol
Veec1Gg Gs Qg Qs Qg
7]G3y Q3n
" B10107 -
9]Ge | Q.10 GXB81010
7 Veez Q) Q Gy Gy nec.
16165\ wme Q5112 Ui e 3f i 18] Lef 17 s8]
15|56 Qe13
VEE VCCI = VCCZ =0V (ground)
J s = —
]8 7266451 VEE 5,2V
QUICK REFERENCE DATA
Supply voltage VEE ~-5,2+ 109 V
Operating ambient temperature Tamb 0 to +75 oc
Average propagation delay tpd typ. 2,4 ns
Qutput voltage HIGH state Vou nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package P,y typ. 115 mW

PACKAGE OUTLINE 16 lcad ceramic dual in-line (See General Section)

111}

—

November 1973



GXB10107

gate

GX family

standard temperature range

CIRCUIT DIAGRAM (one gate)

—O01
—0 16
R6 R8 R10
TR2 TR10 TRB—-
30 —02
R4 ; —‘\1
40 { } LLR3 TRS TR8 TR9
R2 —
so+ M TR1 D2 to other
R11 gates
D3
-
D1 1
TRG TRB}
TR12
D4
~N
TR7
Di to other
| ©  gates
R1 R3 RS DR? R9 | [R12
+—08
7267106
LOGIC FUNCTION Q;=Gy.Gy+G; . Gy
i | ) et R R
G2 Qz Q3=G_3.E+G3.G4
Ge Q. Qs =G5 . Gg+ G5 . Gg
Gs Qs Q6=GS‘G6+G5‘G6
Gg Qg

7267108

positive logic: HIGH state =1
LOW state =0

RATINGS Limitng values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.)
Input voltage

Output current
Storage temperature

Junction temperature

VEE max. —8,0
Vq 0to Vpg
%) max. 50
Tstg =55 to +125
T; max. 125

]

\%

mA
oc
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GX family

standard temperature range

GXB10107

gate

CHARACTERISTICS (d.c.) at Vo = ground; Vgg = -5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below. after thermal equilibrium has been established. The circuit is in a test socket or

mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 <2 resistor to -2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Vo
Test table
VoHmax o) R
-5 o]
VoHt ‘
VIHmax -0,840 | -0,810 | -0, 720 |
Vour ~_|_ |
VigT -1,145 | -1,105 | =1,045 VoLmax 7-—%—/
VILT -1 s 490 -1 , 475 -1 5 450 vOme N OR | i INOR
ViLmin -1,870 | -1,850 [ -1,830 | V i ; v
1
Vitmn | Vi Vit | Vikmax
VIL"\GX vIHmm it
Tamb (°C)
Symbol 0 2 -5 Conditions
Output voltage min. | -1000  -960 -900 mV l
HIGH VOoH typ. - -880 - mV | 'Seenote I
max.| -640 -510 -720 mV ]
Output voltage min. [-1,870 -1,850 -1,830 V l
LOW VoL typ- - -1,720 -V See note 2
max.|-1,665 -1,650 -1,625 V !
Output threshold
voltage HIGH VopT min. | <1020 -980  -920 mV See note 3
Output threshold
voltage LOW VorT max.|-1,645 -1,630 -1,605 V See note 4

Notes

L. Vipmin ©F ViHmax o0 both inputs for invert outputs.
. H 7 . .
ViLmin ©n one input and Vi on other input for direct outputs.

2. V{Lmin ©n one input and V

Il Imax

VII.min O VIHmaX on both inputs for direct outputs.
3. VILT or ViyT on both inputs for invert outputs.
\Y on one input and V on other input for direct outputs.
ILT p T p
4. VipT on one input and Vyy on other input for invert outputs.
ViLT or VigT on both inputs for direct outputs.

on other input for invert outputs.
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GXB 10107

GX family

gate standard temperature range
CHARACTERISTICS (continued)
Symbol Tamp (°C)
0 25 Conditions
Input current
HIGH
pins 4,9, 14 Ity max. | - 350 pA ViHmax for input
pins 5,7,15 iy max. | - 265 HA under test
Input current v for i
LOW Iy, min. | - 10 pA } ILmin *or Input
under test
typ. - 23 mA| |V for all
1 IHmax I0r a
Supply current EE max. | - 28 mA } inputs
av
—OL . |- 0.2
dVER
CHARACTERISTICS (a.c.) at Vo = ground; VEE = =5,2 Vi T, ) = 25 °C
— Symbol min. typ. Conditions
E Rise propagation
— delay times: . 11,1 2,0 ns Inputs 4,9 or 14
OR output pdrOR { 1,1 2,8 ns Inputs 5,7 or 15
1,1 2,0 ns Inputs 4,9 or 14
NOR output thrNOR{ L1 2,8 ns | Inputs 5,7 or 15
Fall propagation
doilaéruiulrl'ntesz . { 1,1 2,0 ns Inputs 4,9 or 14
P pdfOR 1,1 2,8 ns Inputs 5,7 or 15
1,1 2,0 ns Inputs 4,9 or 14
NOR output tpdfNOR { L1 2,8 ns | InputsS,7 or 15
Rise time ty 1,1 2,5 ns
Fall time tg 1,1 2,5 ns
Input capacitance .
(see note) Ct - - pF { reflection
measurement

Note: Input resistance is positive at any frequency

[
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GX family GXB10107

standard temperature range gate

CHARACTERISTICS (continued)

Switching times test circuit

Veer i Vee2
to +2,0v
pulse
generator input output to
7 gate channel
g
to 7
channel
A" 7Z5595¢
” —'3,2\/ 755954 .1
Vee

Notes

1. Input and output cables to the oscilloscope are 50 2 coaxial cables with cqual lenoth,

2. The unmatched wire stub between coaxial cable and pins under te-t st be less than
o mm long for proper tests.,

3. Input impedance of the oscilloscope is 30 02,

Switching times waveforms

Vih——
+10V !
|

G INPUT
B t, - et -
OR OUTPUT

- i - tpdfoR

NOR OUTPUT

i
> - > -

tpdiNOF? tpdrNOR 7267107
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GX family

standard temiperature range

GXB10109

gate

The GX family of CMI. silicon monolithic mtegrated circuits is designed for high speed
central processors and digital communication systems.

With 2.0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10109 is a dual 4-5 input OR/NOR gate,

Input pull -down resistors (50 k?) allow unused inputs to be left open.
The GX family corresponds ro the ECL1I0000series.

DUAL OR/NOR GATE

Veeor = Veea = 0V (ground)

16 |1
Veer Veez
Lo
se; o3
5o, ol 7
7 16
9 |Gg
11—?— 26 Q,f 14
— Q.15
12 | Ga —
——d
13 |Gg
Vee
la 7248833
VER = =52
- ~ QUICK REFERENCE DATA
Supply voltage VER
Operating ambient temperature range Tamb
Average propagation delay pd
Output voltage HIGH state VOH
LOW state Vol
Power consumption per package Pav

PA(_:KAGE OU"FL[NE 16 lead ceramic dual in-line (See General Section)

\Y%
T o520
0to +75
typ. 2,0
nom. -—3880
nom, -—-1720
typ. 50

v

November 1973



gate standard temperature range

GXB10109 ” GX family

CIRCUIT DIAGRAM (one gate)

o1
1 $+——O016
R7 R10 R13
TR3 TR6 TR8
to
other
TR7 }~—< gate
D1
D2
RN [ R12 | |R14
-08
72558571
o}
2
LOGIC FUNCTION
Gy Q) =G14Gy1 GG
5, a 17 YT 2T 3T
G3 02 Q3 = (15 + G() +G7 + GS + (19
G Qg = G +Gy+G3+Gy
Gs - Q4 = G5+Gg+G5+Gg+Gg
Gg— a
Gy 03 Positive Togic: HIGH state = 1
G “ LOW state = 0
Gg 72559468

RATINGS Limiting values in accordance with the Absulute Maximum System (I5C134)

Supply voltage (d.c.) Vir max. =§,0 V
Input voltage Vi 0 to Vgg
Qutput current Iy max. 50 mA
Storage temperature Targ -55to +125  °C
Junction temperature T, max. 125 YC
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GX family

standard temperature range

GXB10109

gate

CHARACTERISTICS (d.c.)at Vee =ground; VEg = =5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table
LE5 2o Vo
T 0 25 75 |°C
amb Vormas NOR  OR
ViHmax | =0, 840 | =0,810 |=0,720 |V
v min |
ViyT -1,145 | =1,105 |-1,045 [V | vorm]
ViLT -1,490 | =1,475 | =1,450 |V | Voir —~_
V max
Vitmin | ~1,870| -1,850 | =1,830 |V |
VOme I
|
T B m
ViLmin [Vm Vit | ViHmax
Vleux lemm fessaea
Tamb (°C)
Symbol 0 25 75 Conditions
Output voltage min -1000 -960 -900 mV v
HIGH Vo typ. - ~880 - my|; clHmax
max -840 -810 -720 mV ILmin
Output voltage min. | -1,870 -=1,850 -1,830 V
1.7 ViLmin °F
LOW VoL typ. - 1,720 - \% yim
max. | -1,665 -1,650 =-1,625 V IHmax
QOutput threshold
voltage HIGH |Vogr min. | =1020 -980 =920 mv| VIHT°f ViLT
Output threshold
voltage LOW |Vnyp max. | -1,645 -1,630 ~-1,605 V ViLT °orf VIHT
Input current v for i
HIGH Iy max. - 265 - A IHmax for in
put under test
Input current . A% in forin-
1 min. - 10 - A ILmin
LOW IL H put under test
typ. - 10 - mA VILmin for
Supply current | Ipp max. - 14 - mA all inputs
dv
OL
. - 0,25 -
—
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GXB10109 GX family

gate standard temperature range

CHARACTERISTICS (a.c.)at Vo = ground; Vgg = =5,2 V; Tayp = 25 °C

Symbol min. typ. max. Conditions
Rise propagation
delay time;
OR output tpdrOR 1.0 2,0 2,9 ns
Fall propagation
delay time;
OR output tpdfOR 1,0 2,0 2,9 ns
Rise propagation
delay time;
See waveforms
NOR output tpdrNOR 1,0 2,0 2,9 ns on page 5
Fall propagation
delay time;
NOR output tpdiOR 1,0 2,0 2,9 ns
Rise time t. 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
Input capacitance
(see note 1) Cy - _ 5 pF { reflection
measurement
Switching times test circuit 1 T
Veer 3 Vecz
to +2,0V
pulse )%
generator input output to
7 gate channel
g
to 4
channe!
A . -32v 72559541

Vee

Notes
1. Input resistance is positive at any frequency.
. Input and output cables to the oscilloscope arc 50 Q coaxial cables with equal length,

. Input impedance of the oscilloscope is 50 €2.

B W N

. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests..
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GX family GXB10109

standard temperature range gate

CHARACTERISTICS (continued)

Switching times waveforms

|
T
I
|

+V

G INPUT

80% -

80%

Q,,Q, OUTPUT
(OR) N\
|
—_— |

tpdrOR — - —»| |l tpdfOR

[

tpdiOR tpdrNOR 7255987.1

'
{
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GX family GXBI10110

standard temperature range line driver

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.
With 2, 0 ns typical propagation delay and only 25 mW power dissipation per gate, this

family offers an excellent specd-power product and so is recommended for high speed
large system design.

The GXB10110 is a dual 3-input/3-output OR gate intended to drive up to three
transmission lines simultaneously. This feature makes the device particularly useful in
clock distribution applications.

The GX family corresponds to the ECL10000series.

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

116 1] |15
Veer Vecz Vees
slo
3 )| 2
7 G3 02 3 Vec1Vee3Qs Qs Q4 Gg
931 & GXB10110
e
0[6s Y N\ a2
111G Qs}13
Qg| 14
Vee B Veer = Veez = Vees = 0V (ground)
I8 7248834 VEE = -5,2V

QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb 0to +75 °c
Average propagation delay tpd typ. 2,4 ns
Output voltage HIGH state VoH nom. =880 mV
LOW state VoL nom. -1720 mV
Power consumption per package Pay typ. 150 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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line driver standard temperature range

GXB10110 H GX family

CIRCUIT DIAGRAM (one gate)

1,150 + 016
TiP—‘ TRF—‘:’%T R7 R8 . RN
2 3 L

TR8
. to
¢—— other
gate
TR2 TR&4 TR6 TR7
D1
R1 R3 RS D2
R2 R4 R6 R9 R10 R12
T i +——08
5 6 7
LOGIC FUNCTION
Gy . - .
Qy=Qy =Q3 =Gy +Gy+G.
.. a, = Q= Q3 = Gy Gy+Gy
6, a; Q4 = Qs = Qg = Gy G5+ Gg
Q3
G, Positive logic: HIGH state = 1
Gy Q, LOW state = 0
Ce Qs
Qg
RATINGS Limiting values in accordance with the Absolute Maximum System (1i°C134)
Supply voltage (d.c.) Viep max. —5,0 V
Input voltage V1 0to Vep
Outpur current I max. 50 maA
Storage temperaturce Targ -55t0 4125 °C
lunction temperature 'I‘i max. 125 9C
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standard temperature range line driver

.l GX family GXB10110

CHARACTERISTICS (d.c.) at Vie = ground; VEE = =52V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m,/s is maintained.
Outputs are terminated via a 50 2 resistor to =2, 0V, Test values for applied conditions
are given in thetable and defined in the figure.

Test table

Vo
9= —= | 0p
Tamb 0 25 75 C v NOR OR
= OHmax - -
ViHmax -0, 840 | =0, 810 [-0,720 |V v
OHmin
VIHT S5 145 | =1,105 [=1,045 [V | your -
VI LT -1,490 | =1,475 | -1,450 |V Vour
, 70 . 30 | v VoL max
\lem =1, 57 -1, 850 | -1, 830 |V v
— e e = QLmin OR \ NOR
v
Vitmn Vit Vint  Vikmax
ViLmax Virmin '
—
—
— B N—— p—t
Tamp (°C) =
Symbol o= e Conditions -
- 0 2> b
Output voltage ) min -1000 =960 =900 mV ] one input at
HIGH VOH typ. - =550 - m\ ey
max. -840 =510 =720 mvV J Vinmasx
Output voltage min. | =1,870  -1,550  -1,830 V| l one innr
LOW VOI typ. - -1, 720 - v ‘l Vlc put at
max. [ =1,665 -1.630 -1,625 v | ) ViLmin
Output threshold . v
voltage HIGH [Voyp  min. | =1020 =950 -920 my { o e at
T
Output threshold .
voltage LOW |Vopp max. | -1,645  =1,630 =1,605 V { ;‘;:;ﬁ“"“‘ at
Input current Vv FOT i
HIGH Iy max. - 400 - A { Himay forin=
put under test
Input current . vV iy forin-
I min. - 10 - A 1L.min
LOW IL H } put under test
typ. - 30 - ma } Y for
Supply current |1 ' ILmin
pply EE max. - 38 - mA all inputs
dv
OL typ. - 0,25 -
Npg
I
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GXBI10110

line driver

GX family

standard temperature range ’ [

CHARACTERISTICS (a.c.)at VCC = ground;Vgg = =5,2V; Tamb =25 0C

Symbol min, typ.  max. Conditions
Rise propagation

delay time;

OR output tpdr 1,4 2,4 3,5 ns
Fall propagation

delay time;

OR output tpdf 1,4 2,4 3,5 ns See waveforms
Rise time t, 11 20 35 ons||oMPaEES
Fall time te 1,1 2,0 3,5 ns
Input capacitance ;

reflection

(see note 1) Cr1 - - 7 PE [ measurement

Switching times test circuit ? f
Veer 3 Vee
to +2,0v
generator % input output to
gate channel
g
to 4
channel )
A 7255954.1
/ -3,2v 54
Vee

Notes

1. Input resistance is positive at any frequency.

W N

6 mm long for proper tests.

. Input impedance of the oscilloscope is 50 f2.

. Input and output cables to the oscilloscope are 50 €2 coaxial cables with equal length.

. The unmatched wire stub between coaxial cable and pins under test must be less than
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GX family GXB10110

standard temperature range line driver

CHARACTERISTICS (continued)

Switching times waveforms

Vi A

+1,1V

G INPUT

Q OUTPUT

72559651

o
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GX family

standard temperature range

GXB10om

line driver

The GX family of CML silicon monolithic integrated circuits is designed for high speed

central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXBI0111 is a dual 3-input/3-output NOR gate intended to drive up to three

transmission lines simaltancously. The ability to control three parallel Tines makes this

device particularly uscful in clock distribution applications.

The GX family corresponds to the ECL10000series.

DUAL 3-INPUT/3-OUTPUT NOR LINE DRIVER

e 1] ls
Veer VeeaVees
Q|2
Q,]3
5 o =
%5 A
7
716 Q|12
Qg| 13
K (<A =
10 | Gs Q|14
T [
Vee

Suppl_v voltage

7248835

QUICK REFERENCE DATA

Veer = Vees = VCC3 =0 V (ground)
Vpp = 5.2V

Operating ambient temperature range

Output voltage HIGH state

LOW state

Power consumption per package

]
i
{ Average propagation delay
1
|
f
\

PACKAGE OUTLINE 16 lead ceramic dual in-line (Sce General SLL[I()I;)

VEE

Tamb

thd
Vou
VoL

>
lClV

=5,2 ¢ 1C
0to +75
typ. 2,4
nom. =880
nom. =1720
typ. 130

mV

W

i
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GXBI10Mm GX family

line driver standard temperature range

CIRCUIT DIAGRAM (one gate)

1,150— + -016
TR1 TR3 :’%—1 R7 | |R8 RN
L4

to
¢——> other

gate
TR2 —{TR6 —{TRE TR;‘——-‘

wO—

D1
R1 R3 RS D2
R2 R4 R6 RS R10 R12

é $ 7255958
5 6 7
LOGIC FUNCTION

Q4 -

s Q, Q; =Qp =Qy =Gy +Gy+Gg
1 —_—

G2 03 ) Q4 = QS = Q() = G4+GS -+ G()
Gs3

Q, Positive logic: HIGH state = 1
6. Qs LOW state = 0
Gg Qg
GB 7255950

RATINGS Limting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) Vig max, -8,0 V
Input voltage Vi 0 to VEg
Output current I() max. 50 mA
Storage temperature Tstg -35to +125  °C
Junction temperature T. max. 125 °C
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GX family GXB1om

standard temperature range line driver

CHARACTERISTICS (d.c.)at V¢ = ground; VEg = =5,2V

Each CX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal cquilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q2 resistor to =2,0 V., Test values for applied conditions
are given in the table and defined in the figure.

Test table

Vo
9 o
Tamb 0 25 75 | °C NR R
ViHmax | =0, 840 | =0,810 |{=0,720 |V
VigT -1,145| =1,105 [-1,045 |V T
7 -3 v |
ViLT -1,490 | =1, 475 | -1,450 | V N
ViLmin | =1, 870 | 1,850 | =1,830 |V %
I © INOR|
T A vy
Viecmn Vit ViHT | ViHmax
ViLmax ViHmin e
Tamb (°C)
Symbol 0 25 -5 Conditions
-
| Output voitage min -1000 =900 =900 mV .
| HIGH Vou  typ. - -850 - mv } one taput at
| max. | -840 -810 =720 mv|J ViLmin
: Output voltage min. | -1,870 -1,850 -1,830 V :
| Low VoL typ. - -1,720 - v ;’,';e fput at
; max. | -1,665 -1.650 1,625 v |J 'IHmax
| Ourput threshold . )
| voltage HIGH |Voyr  min. | =1020 980 -920  mVv ‘\’,“e fnput at
ILT

OQutput threshold

voltage LOW |V max. | -1,645 -1, 630 -1,605 V one input at

—— ——

ViHT
Input current , .
HIGH 1 max 400 ia | { Vitmax forin-
J . - -
IH ' 1 put under test
Input current . \Y% . forin-
. - 10 - A 1L min
LOW IIL i W } put under test
- 30 - r -
Supply current |Ipp tp. mA } ViLmin for
¥ max. - 38 - mA all inputs
dv
_OL - 0,25 -
dVEE
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line driver

GXB1011 Il

GX tamily

standard temperature range

CHARACTERISTICS (a.c.)at Vo = ground; Vgg = =5,2 V; Ty = 25 °C

Conditions

Symbol min, typ.  max.
Rise propagation

delay time;

NOR output tpdr 1,4 2,4 3,5 ns
Fall propagation

delay time;

NOR output tpdf 1,4 2,4 3,5 ns See waveforms
Rise time ty 1,1 2,1 3,5 ons||OnPageD
Fall time te 1,1 2,1 3,5 ns
Input capacitance .

reflection

(see note 1) CI - - 7 pPE { measurement

Switching times test circuit 1 T
Veer 3 Vec2
to +2,0v
pulse
generator input output to
” gate channel
g
to 7
channel '
A > "3,2V 72559541
Vee

Notes

1. Input resistance is positive at any frequency.

= W N

6 mm long for proper tests.

. Input impedance of the oscilloscope is 50 2.

. Input and output cables to the oscilloscope arc 50 € coaxial cables with cqual length,

. The unmatched wire stub between coaxial cable and pins under test must be less than
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standard temperature range

“ GX family

GXB10M

line driver

CHARACTERISTICS (continued)

Switching times waveforms

t =2,0ns t¢=2,0ns
VIH
+1,1V fso% 80%,
G INPUT 50% 50°%
20% 20%
ViL
+0,3V
—| t¢ — tr |-
800/0_ 800/0
Q OUTPUT 50% 50%
20%  20%
— - N ot -
tpdf tpdr 72559641
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GX family GXBI10115

standard temperature range line receiver

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10115 is a quadruple differential amplifier intended for use in sensing sig-
nals over long lines. The base bias supply makes the device useful in other applications
where a stable reference voltage is necessary.

The GX family corresponds to the ECL10000series.

QUADRUPLE LINE RECEIVER

6 |1
Veer  Veez
4 |Gy
—1—0 Q] 2
(A T
—4~o
1
g_ ?5 oN_ 3% GXB10115
= [ Gz Gz Gy Vg
1
le>-ods
T Vaa | 9
10N VCCI = VCC2 =0V (ground)
VEE VEE = —5, 2 V
[8 7248836
’ QUICK REFERENCE DATA
Supply voltage VER -5,2+10% V
Operating ambient temperature range Tamb 0to +75 °c
Average propagation delay tpd typ. 2,0 ns
Output voltage HIGH state VoH nom. —880 mV
LOW state VoL nom, -—1720 mV
Power consumption per package Pay typ. 95 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10115 GX family

line receiver standard temperature range

CIRCUIT DIAGRAM (one amplifier)

R3 | |R5
TR1
2
R1
4 TR2 TR3
R2
so——1
TR&4
R4
LOGIC FUNCTION Taseses
6, —O
02»-01
With inputs Gp, G3, Gg, G7 connected
gavoz to Vgg.
= Q=G Q3 =Gs
6s—O o Qp = Gy Q4 = Gg
Gs 3
Positive logic: HIGH state = 1
Gy a LOW state = 0
Gyg—O “

725595!

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) Vi max. -8,0 \Y%

EE
Input voltage Vi 0to VEg
Output current Io max. 50 mA
Storage temperature Tstg -55t0 +125  °C
Junction temperature T max. 125 °C
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GX family GXBI10115

standard temperature range line receiver

CHARACTERISTICS (d.c.) at Vo = ground; Vgg = .2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions
are defined in the figure.

Vo
VoHmax —f—
vOHmm
V —
Vp = direct input voltage OHT
V1 = invert input voltage Vour
VoLmax
VOLMW\' -
o i Vi
Vitmn Vit Viet  ViHmax
vILmux VIHmm e
[ ™ (0,
Symbol 0 1arr21§ °C) 75 Conditions
Qutput voltage min. -1000 =960 =900 mV l Vp = =2,09 V
HIGH VOoH typ. - -880 - mV ] VI = =2, 70 v
max. -840 =810 -720 mV
QOutput voltage min. | =1.870 =1,850 =1,830 V v 2,700V
7 - - - - ’ ) —Z.
LOW \/()L typ. ) 1, /:)() i AY ] \'; 209V
max. | =1,665 =1,650 =1,625 V
Output thres - [ Vp - Vi = 185 mv
hold voltage VoyT min. -1020 =980 =920 mV l Vy = =0.600 V to
HIGH -3,005V
Output thres- ) [ VI - Vp - 185 mV
hold voltage VoLt max. | -1,645 -1,630 -1,605 V \L Vp = =U0,785 V 10
LOW -3,250V
Input current typ. - 40 -  pA L .
HIGH IH e - 80 - pa [ Vi T m0.81Y
. . typ. - 20 -  mA } Vp = =2,70 V
Supply current | Ipp max. _ 25 - mA v - _2 ()9 v
DOL ¢y, - 0,25 -
dv
I EE —
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line receiver

GXBI10115 H

GX family

standard temperature range

CHARACTERISTICS (a.c.) at Vo = ground; VEg = =5,2 V; Ty = 25 °C

Symbol min. typ. max. Conditions
Rise propagation pins 4,7,10,13
delay time tpdr 1,0 2,0 2,9 ns connected to
Fall propagation Z)BB‘ Ses V\;aves—
delay time tpdf 1,0 2,0 2,9 ns Tms o page
Rise time te 1,1 2,0 3,3 1S 1| see waveforms
Fall time tf 1,1 2,0 3,3 ns on page 5
Input capacitance flecti
(see note 1) Cq - _ 5 pF { reflection
measurement
Switching times test circuit T
Veer 3 Vee2
to +2,0v
pulse )?
enerator .
9 ” input output to
gate channel
B
to 4
channel )?
npn
> _3,2V 72559544
Vee

Notes

1. Input resistance is positive at any frequency.

B W N

6 mm long for proper tests.

. Input impedance of the oscilloscope is 50 Q.

. Input and output cables to the oscilloscope are 50 Q coaxial cables with equal lengths.

. The unmatched wire stub between coaxial cable and pins under test must be less than

January 1974




GX family GXB10115

standard temperature range line receiver

CHARACTERISTICS (continued)

Switching times waveforms

t,=2,0ns t¢=2,0ns
— -
{7/ VR—
+1,1v 80% 80°/o ‘
G INPUT -50%, 50%

1L
+0,3v

Q@ OUTPUT "

|
|
1
tpdr | e -
t
f
!
|
l
|
i

Q@ OUTPUT 2

— [4— — -
tpdf tpdr 72559881

1) Pulse generator connected to direct input.

Invert inputs Gp. Gy, Gz and Gy connected to Vg,
2y Pulse generator connected to invert input.,

Direct inputs Gy, Gz, Gg and G7 connected to Vg,

August 1973 9






GX family GXBIlo17

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10117 is a dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate designed
for use in data control as a general purpose logic element.

The GX family corresponds to the ECL10000series.

DUAL OR-AND/OR-AND-INVERT GATE

|16 [1
Veer Vee2

L]

S

6

7] 16] [15]_[ra] [13] [12] [11] _[10] [9

- Vec1Q4 Q3 Gy Gg G7 Gg Gs

9

- ) GXB10117

an

I Vecc2Q QU Gy Gy Gz Gy VEg

— 2] 3] el s el 7] (e

&

13

VCCl =Vee2 =0 V (ground)
Vee Vgg = 5.2V
% 7248837
QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb 0to +75 °C
Average propagation delay tpd typ. 2,3 ns
Output voltage HIGH state VoH nom. =880 mV
LOW state A nom. -—1720 mV
OL

Power consumption per package Pav typ. 100 mw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)

November 1973 ‘ 1



GXB10117

gate

GX family

standard temperature range

CIRCUIT DIAGRAM

01
—o%
hRQ Rﬂ[j f]ﬂﬂ R16
TR3 TR7 ’——ﬁﬂ'ﬂ?} 092::‘:'
—O02
—03
4L O— R TR1 TR2 TRS [ R17
to
o - - o
6 L TR&4 TR6 TR8 TR}} 1101
‘W Yo2
R8 Ri4 to
Rl {__} ?J;..r
E] q QR“ QR]O uRB R1SQR1BQR‘9¢
. -08
7255960 6
9
LOGIC FUNCTION
21 Q Q1 = (G, +Gg) - (G3+G,4+Gg)
2
. o, Qg = (G, +G9) + (G3+G,4+Gs)
3
G, Q3 = (Gg+Gg) - (G5+Gg+G7)
Gs Q4 = (G8+G9) . (G5‘+G6+G7)
Q
Ge : Positive logic: HIGH state = 1
Gy LOW state =0
Q,
Gg
Gy

7255952

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.)
Input voltage

Output current
Storage temperature

Junction temperature

Veg
Vi

max. —8,0

0 to Vg
max. 50
=55 to +125

max. 125

\%

mA
°c
°c

August 1973



GX family

standard temperature range

GXBI10117

gate

CHARACTERISTICS (d.c.) at Vo = ground; Vgg = -5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or

mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions

are given in the table and defined in the figure.

Test table

Vo
0,
Tamb 0 25 75 C w NOR oR
Hmax o
Vilmax | -0, 840 | =0, 810 [0, 720 | v ‘ /-%
. _ _ VoHmin - L E {
\ IHT -1,145| -1,105 | -1,045 |V Vour — | X i !
ViLT -1,490 | -1, 475 | ~1,450 |V Vour ]
S Olmax — 1 P ‘
ViLmin | =1.870| -1,850 | 1,830V | B ;
. o 1 ToR | | [NOR|
N T
ViLmin EVILT Vit | Vinmax
Vll;nax vIH‘mm Trseeat
-—
-—
——
o ——
Tamb (°C) =
Symbol 25 -5 Conditions
Output voltage min -1000 -960 -900 mV v
HIGH Vou  typ. -850 - mv } Hmax %%
max. -840 -810 -720  mV ILmin
Output voltage min, -2, 000 -1,990 -1,670 v v
LOW VoL typ. -1, 720 - v } ILmin °F
max. | -1,665 -1,650 -1,625 V 1Hmax
Output threshold
voltage HIGH |Voyr min -1020 -980 =920 mV VigT o VipiT
Output threshold
voltage LOW |Vyp max. | -1,645 -1,630 -1,605 V VILT °F VIHT
Input current pin 9 max. 355 - PA 1) fo i
}IIG I ’ Vl}{max 100 1=
H m(?ther max. 265 - pA j put under test
inputs
Input current . \% i forin-
I . - ILmin
LOW IL min 10 A } put under test
typ. 20 - mA } v in for
Supply current |Inp ILmin
v EE max. 26 - mA all inputs
dv
oL t 0,25 -
3
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GXBI10117 GX family

gate standard temperature range

CHARACTERISTICS (a.c.) at Vo = ground; VEg =-5.2V Tapp =25 °C

Symbol min. typ. max. Conditions
Rise propagation
delay time;
OR output tpdrOR 1,4 2,3 3,4 ns
Fall propagation
delay time;
OR output tpdfOR 1,4 2,3 3,4 ns

Rise propagation

delay time;
See waveforms
NOR output thdrNOR 1,4 2,3 3,4 ns on page 5
Fall propagation
delay time;
NOR output tpdfNOR 1,4 2,3 3,4 ns
Rise time t. 1,1 2,2 4.0 ns
Fall time te 1,1 2,2 4,0 ns
Input capacitance | Cr:
(see note 1) pin 9 - - 7 pF ] reflection
other pins - - 5 pF J measurement
Switching times test circuit f ?
VeersVeez
to +2,0v
pulse
generator input output to
’ gate channel
. "B”
to H 2
channel i
A ' -32v

7267111

VIH=1,19V VEE

(see note 2)

Notes
1. Input resistance is positive at any frequency.

2. In order to enable the output, at least one input of the other gates dotted to the gate
under test must be HIGH.

3. Input and output cables to the oscilloscope are 50 € coaxial cables with equal length.
4. Input impedance of the oscilloscope is 50 2.

5. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

II January 1974
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standard temperature range gate

H GX family GXBI1017

CHARACTERISTICS (continued)

Switching times waveforms

t.=2,0ns t¢=2,0ns

“ - J"

|
+1,V |

G INPUT

Q,,Q, OUTPUT I
(OR) L

Q,.Q; OUTPUT
(NOR) ;

el
togrnor toanor 255989.1

1]

wn
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GXBI1O118 GX family

gate standard temperature range

CIRCUIT DIAGRAM (one gate)

—01
O 16

R12 R16 JRVB

to
30— 4 other
. gate

$O—— Umg

TR2 TR4 TRS i[m
mm R7 S ¥o02
L -
to
60 other
70 gate
E]RL DRS [JRM R|7rlj ngZi
08
s
3
LOGIC FUNCTION
Gy
G2 Qp = (G + (,2+(,3) + (Gy+G5+Gy)
63 Q QQ = ((;()4‘(‘174 Gg) . ((;() 4 (;1()4 (}11)
Gy
Gsg Positive logic: HIGH state = 1
Gg LOW state = 0
Gy
Gy
Ge Q:
Gio
G1! 7285353

RATINGS Limiting values in accordance with the Absolute Maximum Svstem (1C134)

Supply voltage (d.c.) Vl’l*‘ max. -8,0 VvV
Input voltage Vi 0to Vg
Qurput current Iy max. 500 mA
Storage temperature Tag -55t0 4125 °C
juncrion temperature T. max. 125 °C

Bl August 1973



GX family GXB10118

standard temperature range gate

CHARACTERISTICS (d.c.) at V¢ = ground; VEE =-5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q2 resistor to —=2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table

Vo
. 0
Tamb 0 25 B %c|
Viimax | =0.840] =0,810 [-0,720 [v | "™
VO min |
VigT -1, 145 | =1,105 [=1,045 |V | vour
VILT -1,490| -1,475 | -1,450 |V xou'
5 N OLmax
Viimin | =1, 870 | =1,850 | -1,830 | V
Voumin
i VI
Vitmn — Viur VikT © ViHmax
VI'x max lemm e
——
_ S —_ —
Tamb (°C) S—
Symbol 0 25 75 Conditions
R - ]
Output voltage min -1000 =960 =900 mV 1 I
: r " : uts
HIGH Vo typ. - -850 - om J yogs At
max. -840 =810 =720 mV [Hmax
: i -2 -1, 990 - 7
Output voltage min. 2,000 1, ’ 1,970 V 1 Inputs at
LOW VOL typ. - -1, 720 - \% v .
max. | -1,665 1,650 1,625 v |J) "lLmin
Qutput threshold I
voltage HIGH | Voyr min. | -1020 -980 -920  mvV { s at
IHT
Qutput threshold Inputs at
- - s
voltage LOW |Vopp max. | -1,645 -1,630 -1,605 v || lputsa
| Vit
In;;l{JItGC};Jrrent : Sti_rf)lei max. - 3355 - HA ]‘ Viimax fof -
inputsmax' - 265 - HA l put under test
Input current I min. - 10 _ A Vi min forin-
LOW IL put under test
urre typ. - 20 - mA } Vi Lmin TV
Supply current | I max. - 26 - mA all inputs
dv
OL . - 0,25 -
dVig
3
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gate standard temperature range

GXB10118 “ GX family “

CHARACTERISTICS (a.c.)at Vg = ground; VEg = =5,2 V; T = 25 °C

Symbol min, typ. max. Conditions
Rise propagation
delay time todr 1,4 2,3 3,4 ns
Fall propagation See waveforms
delay time tpdf 1,4 2,3 3,4 ns on page 5
Rise time ty 1,5 2,5 4,0 ns
Fall time te 1,5 2,5 4,0 ns
Input capacitance Cr:
(see note 1) pin 9 - - 7 pF reflection
other inputs| - - 5 pF measurement
Switching times test circuit f T
VecrsVec2
to +2,0v
pulse
generator input output to
” gate | channel
:,.. g
to
channel i 7
A i
' -3,2V
7 VIH=1'19V VEE 726711
(see note 2)

Notes

1. Input resistance is positive at any frequency.

2. In order to enable the output, at least one input of the other gates dotted to the gate
under test must be HIGH.

3. Input and output cables to the oscilloscope are 50 2 coaxial cables with equal length.
4. Input impedance of the oscilloscope is 50 2.

5. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

4 January 1974



standard temperature range gate

ll GX family GXB10118

CHARACTERISTICS (continued)

Switching times waveforms

t,=2,0ns t¢=2,0ns
| a
Vi | I
+11v 30°/° 80%
G INPUT 50% 50%
|
20% 20%
VIL
+0,3V
Q OuTPUT

7255965.1

wn

August 1973






GX family GXB10119

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2, 0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10119 is a 4-wide 4-3-3-3-input OR-AND gate designed for use in data con-
trol as a general purpose logic element.

The GX family corresponds to the ECL 10000 series.

OR-AND GATE

16 |1
Vees Veez

3o

I

s{os

s]o.

2]6s

9]

106, E\Q 2 GXB10119

-4 G Gy G3 G4 Gs Vgg

ﬂ_ Gs |

e 1 T T EEEEE

13§60

14] 61

15]G1 Veel = Veez = 0V (ground)

Vee VEE = =-5,2V
]8 7255992
QUICK REFERENCE DATA
Supply voltage VEE =-5,2+x10% V
Operating ambient temperature range Tamb 0to+75 ©C
Average propagation delay tpd typ. 2,3 ns
Output voltage HIGH state VoH nom, —-880 mV
LOW state Vor ~nom. -1720 mV
Power consumption per package Pay typ. 100 mw
U —_—

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXBI10119 GX family

gate standard temperature range

CIRCUIT DIAGRAM

—of
—O 16

R23

-02

R2L4

to other
gates

to other
gates

90

R15

]
.l
| ( R17| [R18} |R R20 R21 R22 | |R25
19
R1 |R2 [R3 |R4 |[RY [R10
08

& 7255990

LOGIC FUNCTION
Q=(Gy + G, 4 (33 +G4) -+ (Gg = Gg + G7) .
(G7 + Gb’ + Gg) . (Glo + Gll + Glz)

Positive logic: HIGH state = 1
LOW state = 0

Gg
Gg

G0 Ly

7255991

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) Vpg max. —8,0 \%
Input voltage Vi Oto Vi

Output current Io max. 50 mA
Storage temperature Toeg =35 to +125 oc
Junction temperature Tj max. 125 oc

| August 1973



GX family GXB10119

standard temperature range gate

CHARACTERISTICS (d.c.)at Vo = ground: Vpg = =5,2V

FLaci GX circuit has been designed to meet the d.c. specifications shova in the test table
nelow, after thermal equilibrium has been established, The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow = 2,5 m/s is maintained.
Outputs are terminated via a 50 ©2 resistor to =2,0 V, Test values for applied conditions
are given in the table aud defined in the figure,

Test table

{ *
| Tamb 0 25 7S |%C v NOR OR
- OHmax —
| Vitimax | =0,840[ =0,810[ 0,720 [V | e
i OHmin
L Vi =1, 145 | =1,105 | =1,045 |V | vgur
Vi —1,490| =1,475 | =1, 430 | V | Vour
[ .. = . U Vot max
| \lein -1, 870 -l,h\)l] -1,03\) V v
otme OR NOR
v
Vitmn Vit Viur - Vikmax
Vit max Vikmin
- e R
| Tamh (°C) 1
l Symbol N . - Conditions
o ) - ) V) 4) >
Output voltage min. | =1000 =90 =900 V| ‘ lanuts at i
I S a
| HIGH Vo typ. - -880 - v \,_‘
{ max. | =840 -510 =720 mV ‘ Hmax
|
i Output voltage min, | =2,000 =1,990  -1,970 V \ Tenute at
i rputs at
| LOW VoL typ. - =1,720 - v f\,' _
j max. | =1,665 1,650 ~1,025 v || ‘lLmin
|
I 0O -es ts at
ey pr mine | <1020 <ox0 —o20 my [ DR
. voltage HIGH L Vi
Output threshold |, - , - | Inputs at
ax. | -1,045 =1,630 =1,605 V |
voltage LOW Vot max o ! hom A ; I Vit
Input current pin 10 max. - 355 - uA | for |
i ey Tl TOT I =
‘ G Wi other ) X IHmax for in-|
HGH (.)tnu max. - 205 - HA J put under test |
iaputs
Input current . Y oy forin -
I min. - 0 - A ILmin
LOW 1L " ! K I put urder test
: R, typ. - 20 - mA || , ]
Supply current  {pp max. _ 2 _ ma | | :[Ill'mml for
all inputs i
VoL
e typ. - 0,25 -
avip
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GXB10119 GX family

gate standard temperature range

CHARACTERISTICS (a.c.) at Vo = ground; VEE = =5,2 V; Ty = 25 °c

Symbol min, typ. max. Conditions
Rise propagation
delay time tpdr 1,4 2,3 3,4 ns
Fall propagation
delay time tpdf 1,4 2,3 3,4 ns | | See waveforms
Rise time te 1,5 2,5 4,0 ns on page 5
Fall time tf 1,5 2,5 4,0 ns
Input capacitance pin 10 - - 7 pF reflection
(see note 1) measurement
other pins| - - 5 pF
Switching times test circuit T T
VecrsVee2
to +2,0v
pulse ]
generator input output o
’ gate channel
E: g
to L
channel E 7
A ! -3,2v

7267111

VI H= 1,1 9V VEE

(see note 2)

Notes
1. Input resistance is positive at any frequency.

2. In order to enable the output, at least one input of the other gates dotted to the gate
under test must be HIGH.

3. Input and output cables to the oscilloscope are 50 2 coaxial cables with equal length.
4. Input impedance of the oscilloscope is 50 2.

5. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

4 | | ]' January 1974




GX family GXB10119
standard temperature range gate
CHARACTERISTICS (continued)
Switching times waveforms
t,=22,0ns t¢=2,0ns
iy
Vi I
G INPUT 50% 50%
20%, - 20%
Vi,
+0,3v
— tr tf
Q OUTPUT 80%  80% -
50%
20%
] -
1 t 7255965.1 —
pdr pdf ]
-—
—
-——
-
-—
August 1973 S






GX family GXB10121

standard temperature range gate

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXBI0121 is a 4-wide OR-AND/OR -AND-INVERT gate designed for use in data con-
trol as a general purpose logic element.

Input pull -down resistors (50 k2) allow unused inputs to be left open.

The GX family corresponds to the ECL10000scries.

4-WIDE OR-AND/OR-AND-INVERT GATE

e [1

Vees Veea
46
5]62
_6]6G3
7{ G
Solo UL —
2 P =
'Y -
10§Ge N | Q)2 —
—
_1_1_ G7 (o,
12] e
RE] [
1&f 619 P . - d
15 Gy VCCI = VCC2 =0V (g‘roun )
o VFE = ‘5,2 \Y
18
i 7706bll
l QUICK REFERENCE DATA
Supply voltage VEE -5,2 + 109 \Y
Operating ambient temperature range Tamb 0 to +75 °c
l Average propagation delay thd typ. 2,3 ns
© Output voltage HIGH state Vori nom. —880 mV
i LOW state VoL nom. =—1720 mV
|
L Power consumption per package Pav typ. 100 mW
PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
1
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GXB10121

gate

GX family

standard temperature range

CIRCUIT DIAGRAM

—-01

—016

ol (g

TRY

TR

TR13 TRIS l—-<

R19[’]

TR17

—0 3

—02

to other
gates

r

~
i

TR8 TR10
A

-ﬁLz TRIL

R3
LO—gp— TRY —{TR3
RL
50- —
R6
60 —{
TR2 —{TR4
R7 R9 Hnu
70- - e
30 o e
10 e e T
R1 QRZ RS | [RE Q
[0 G RN W

R10 QR\?

v
'
i
'

rmfj-—«

to other

I

gates
Yoi
r
}Foz
to other
gates

S —— S Y

1267100
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GX family GXB10121

standard temperature range gate

LOGIC FUNCTION
Gy

22% Q1 =G1+G2+G3+G4+Gs5+Gg+
3

Gu Go+G7+Gg+Gg+Gyg+ Gy
Gs { Q=Q)

Gg E'\ Q,

Gy
Gs
Gg

G1o
G

Qs

v
\

1

positive logic: HIGH state
LOW state

"
-

7267110

RATINGS Limiting values in accordance with the Absolute Maximum System (IECI134)

Supply voltage (d.c.) VEE max. =8§8,0 vV
Input voltage vy Oto Vg

Output current I() max. 50 mA
Storage temperature Terg -55to +1235 e
Junction temperature Tj max. 125 oc

CHARACTERISTICS (d.c.) at Voo = ground; Vgg = 5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table Vo

T 0 25 75 | °C
. amb VoHmax

SIS SR

ViHmax -0, 840 =0, 810 | =0,720 |V Vormin

Vi
v ~1,145 | -1,105 | -1.045| v | "
IHT. v
OoLT
VLT 1,490 | 1,475 | =1, 450 V| Vormas
it Ve
Vi{Lmin -1,870 | -1,830 | -1,830|V Votmn ‘NdR
_eme | ‘
| Vl
Vitmn  Viur Vint  ViHmax
Vitmax ViHmin o
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GXB10121

GX family

gate standard temperature range
CHARACTERISTICS (continued)
cumb Tampb (°O) o
Symbol 0 25 75 Condfl(ini
7 . 1 3
Output voltage min. | -1000 -960 -900 mV t\’llml'“(f :)[LI[)UY:
HIGH T 880 - my)y VN 0P
max. | -840 -810 720 my| | ViHmaxoninputs
for direct output
7 i i .
Output voltage min. -2,000 -1,990 -1,970 V ?I_Lr}n_n o ””:‘”:
LOW VoL type | - cL7200 -y 0n S O
L ( <
max. [1,665 -1,650 -1,625 V Himax O HPUL
for invert output
Output threshold F/ILT (‘)n_mputrs
voltage HIGH VoHT min. | -1020  -980  -920 my]| | o7 nvert output
l Vigr on inputs
for direct output
J o i 3
Output threshold ? ”é on‘mputts .
voltage LOW VoLT max. 1,645 =1,630 -1,605 v | OF direct outpu
Vi on inputs
for invert output
-_—
-_—-: Inpul current pin 10max.| - 355 - A J v for i
= HiGH Iy other 265 | put o test
- - 2065 - i ) T Les
- input s JA | ] put under te
Input current 1 min 0 Al ViLmin for in-
. - - [}
LOW IL B put under test
Supply current Ipp typ- - ,ZO - MAL ViLmin for
~ B max. - 26 - mA| | all inputs
Vol typ. - 0,25 -

August 1973




“ GX tamily H GXB10121

standard temperature range gate

CHARACTERISTICS (a.c.) at Vog = ground; Vgg = =5,2 V; Tymp = 25 °C

Symbol min. typ. max. Conditions
Rise propagation
delay times:
OR output tpdrOR 1,4 2,3 3,4 ns
NOR output tpdrNOR 1,4 2,3 3,4 ns
Fall propagation See waveforms
delay times: on page 6
OR output tpdfOR 1,4 2,3 3,4 ns
NOR output tpdfNOR 1,4 2,3 3,4 ns
Rise time ty 1,1 2,5 4,0 ns
Fall time te 1,1 2,5 4,0 ns
Input capacitance o pin 10| - - 7 pF 1 reflection
(see note 1) other
. - - B pF J measurement
inputs
Switching times test circuit f T
Veer3Vee2
to +2,0v
pulse
generator S input output to
gate channel
[ "B”
to r- 4
channel i I
pn
4 ' -3,2v 726711
VI H= 1,1 9V VEE
(see note 2)

Notes
1. Input resistance is positive at any frequency.

2. In order to enable the output, at least one input of the other gates dotted to gate under
test shall be HIGH.

3. Input and output cables the oscilloscope are 50 Q2 coaxial cables with equal length.

4. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

5. Input impedance of the oscilloscope is 50 €.
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GXB10121

gate

GX family

standard temperature ronge

CHARACTERISTICS (continued)

Switching times waveforms

t.=2,0ns t¢=2,0ns
> |- ~>i |-
7/ T . ‘
+1,1V
G INPUT
ViL
+0,3V

80% 80%

OR OUTPUT f~50% -50%
+20%
|
todror | = | le—tpgfor
NOR OUTPUT P X509
|
| |
>‘ |- —» -
tpdiOR tpcerOR 7267107




GX family GXB10130

standard temperature range D-latch

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10130 is a clocked dual D-type latch. Each element can be clocked separa-
tely by holding the common clock in the LOW state and using the clock enable inputs for
the clocking function. The outputs are latched when the level of the clock is high.

The GX family corresponds to the ECL10000series.

|16 |1
Vees Vec2 DUAL D-LATCH
In R1
7 | D, Q[ 3
= FF
5|s, ] GXB10130
2 ; VecoQr @1 Ry Sy Cgy Dy Veg
B[Rz . J T B Ll ] T 7T [
10 |D, Q|14
FF olis Veer = Veea = 0 V (ground)
~ 2 .
lCEz VEE:‘S,ZV
2]s, |
Vee
IB 7248831
QUICK REFERENCE DATA
Supply voltage VEE -5,2+ 109, V
Operating ambient temperature range Tamb 0to +75 °c
Average propagation delay thd typ. 2,0 ns
Output voltage HIGH state VOH nom. -880 mV
LOW state VoL nom. -1720 mV
Power consumption per package Pav typ. 110 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10130 GX family

D-latch standard temperature range

CIRCUIT DIAGRAM (one latch)

' 016
R10 R16 f]RZO
TR3 TR8 TRi TR15
03

50-
to
other
70— latch
y
Tmplq
Yo2
RS T
TR TR2 }to
other
Ve e} latch

R1
i! D3
to
6 TR9 other

latch

R2 R3 R9 R13 QRW QRZZ
08

7255962

o
9 L
FUNCTION TABLES
Synchronous operation Asynchronous operation
T (C or Cg = HIGH)
R——— Dy | |Cp [Qu+i ) -
L |L|L L Q1
D — L |L|H Q, L Q
L H | L Qn L H H
. FF L |H|H Q, H L L
E ok
g :D —Q H | L|L H i t )
H |L|H Q, -
*7) not allowed
s | nssess H |H|L Q
H H |H Qn HIGH state - 1
LOW state - 0
#*)R+S = LOW

2 ” || August 1973



GX family GXB10130

standard temperature range D-latch

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) VEE max. -8,0 V
Input voltage Vi 0 to Vg
Output current Io max. 50 mA
Storage temperature Tstg -55t0 +125  °C
Junction temperature Tj max. 125 °C

CHARACTERISTICS (d.c.) at Vo = ground; VEE = =5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 2 resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table

Tamb
Vigmax | —0. 840 | =0, 810 |-0,720 |V

VIHT -1,145| =1,105 |-1,045 | V
ViLT -1,490 | -1, 475 | -1,450 | V
=1.870] =1,850 | -1.830 | v

r .
3 ILmin

Vo
VorHmax 1= oy -
Vo |2 I\ /‘%
OHmin P A
VoHt — ><
Vour —

VOLmux N \

N
vOme R B
Vi
Vitmin | ViLr Viut | ViHmax
Vleax vIHrnm 7255963

w
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GXB10130

D-latch

GX family

standard temperature range

CHARACTERISTICS (continued) (d.c.) at VCC = ground; Vgg =-5,2V

Tamb (°C)
Symbol 0 25 75
Output voltage min, -1000 =960 -900
HIGH Vou typ. - -880 -
max. -840 -810 =720
Output voltage min, -1, 870 -1,850 -1, 830
LOW V()L typ. - -1, 720 -
max. -1, 665 -1,650 -1,625
Output threshold
voltage HIGH Vougr min. -1020 =980 =920
OQutput threshold
voltage LOW Vo max. -1, 645 -1,630 =1,605
Input current pin 9 max. - 355 -
- ‘TH
HIGH 'other - 965 _
inputs
Input current .
LOW L i B 10 -
typ. - 22 -
Supply current Igg max _ 320 _
dVoi,
—  typ. - 0, 25 -
dVpp

mV
mV
mV

<< <

mV

HA
HA
HA

mA
mA

Conditions

S at ViHmax

R at Vi1 min
or

D at Vipmax
C, Cg at ViLmin

R at Vipmax

S at ViLmin

or

Dat Vipmin

C, CE at VILmin

ViLmin for in-
put under test

ViLmin for
all inputs

August 1973



GX family GXB10130
standard temperature range D-latch
CHARACTERISTICS (a.c.) at Vo = ground; Vgg = =5,2 V; Ty = 25 %
Symbol min. typ. max. Conditions
Rise propagation
delay time
S Q tpdr 1,0 2,0 3,5 ns
R Q thdr 1,0 2,0 3,5 ns
c Q todr 1,5 3,0 4,5 ns
C Q tpdr 1,5 3,0 4,5 ns
D Q tpdr 1,0 2,0 3,5 ns
D Q tpdr 1,0 2,0 3,5 ns
Fall propagation
delay time See waveforms on
S Q tpdf 1,0 2,0 3,5 ns| |page 6
R Q tpdf 1,0 2,0 3,5 ns
C Q thdf 1,5 3,0 4,5 ns
C Q tpdf 1,5 3,0 4,5 ns
D Q tpdf: 1,0 2,0 3,5 ns
D Q tpdf 1,0 2,0 3,5 ns
Rise time ty 1,1 2,1 3,5 ns
-
Fall time te 1,1 2,1 3,5 ns -
-
-—
Input capacitance | Cy: [ -
) - retflection
(see note 1) pin 9 . - 7 pFi measurement
other inputs - - b} pH|*
Switching times test circuit T f
Veer3Vee2
+2,0v
to
pulse S——l
enerator =
9 C— —Q to
S > D—— latch ; channel
= - g
to Ce— —Q ,
Ch'a:f‘d%‘ R _l l 7255955.1
7

Notes

1. Input resistance is positive at any frequency.

2. Input and output cables to the oscilloscope are 50 €2 coaxial cables with equal length.

-3,2V

Vee

3. Input impedance of the oscilloscope is 50 €2.

4. The unmatched wire stub between coaxial cable and pins under test must be less than

6 mm long for proper tests.

January 1974
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GX family

standard temperature range

GXB10130
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GX family GXB10131

standard temperature range flip -flop

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2, 0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is reconunended for high speed
large system design.

The GXB10131 is a dual master-slave D-type flip-flop. Each flip-flop can be clocked
separately by holding the common clock in the LOW state and using the clock enable in-
puts for the clocking function. The output states of the flip-flops change when the level of
the clock is high.

The GX family corresponds to the ECL 10 000series.

DUAL D-TYPE MASTER-SLAVE FLIP-FLOP

|16 |1
Veer Veez
7 |0, Q)3
= FF
6|C
5S4 |
9|cC
13]R,
10 |D, Q,[14
FF
~ Q,l1
1|, 25
2 s, J Veer = Veeg = 0V (ground)
Vee Vgg = -5,2V
]B 7264398
~ QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb 0to +75 oc
Clock frequency f typ. 160 MHz
Qutput voltage HIGH state VOH nom. —380 mV
LOW state VoL nom. =1720 mV
Power consumption per package Pav typ. 230 mWw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GX family

standard temperature range

flip-flop

GXB10131

ton792L
8 O—

6df syl 7ol T 1y
ey (x4} 92y | €T %] 8Ly Sk €1y

| = 1 —09
—+ 05
Asa
SZHL T HM&
~ ;ré-\ _J Ty ¥ uy %]
sl LhdL L — 9
A N —L &
L2yl | vzl L oL
j suLl— nai}— 2y L -06
EL
¢ doj3-dijy
L H—» Jay30
mmmE 7€y E;x 82 :S_ 02y .:zﬁ & o
A0 | 0%
A9 | 0R

mzfr 3 oL
Ze¥l wl.. vlﬂ 0ZyL Si¥L (7081 WYL 831 ML Sy

4L 681 £TYL (2408
€0

[33°] ey 7Ty L1 9%y
4
8TyL 9241
0€yL [24:78 8Lyl 127

sey (34Y] szy G_z_ Hy

9l O—

WVIOVIA LINDAID

August 1973




GX family GXB10131

standard temperature range flip -flop

FUNCTION TABLES

Synchronous operation 1y Asynchronous operation

R —
n| C| CE | Q +1 2) R S 1 Qu+1
0 I L | L]L Qn L| L Qn
L | L|H Qq L | H H
_ FF L | Hl L L H| L L
€ :D a L | H|lH Qn H| H| 3
C
t Ly L Qn Positive logic:
s _____—___J 7264400 H L }{ n
H H| L H HIGH state = 1
H H| H Qn LOW state = 0
Notes

1. Conditions for C and (_J_é may be interchanged. In this table C'_E is static, while for C
a H represernts a transition from L to H between tp and tj 4 7.

2. R+S =LOW

3. Not allowed.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) VEE max. -8,0 V
Input voltage Vi 0to Vg
Output current Io max. 50  mA
Storage temperature Tstg -55t0 +125  °C
Junction temperature Ti max. 125 oc

CHARACTERISTICS (d.c.) at Voo = ground; Vpp = =5.2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 2 resistor to =2,0 V, Test values for applied conditions
are given in the table and defined in the figure.

Test table

Yo
Tamb 0 25 75 | °C :::*
Vitimax | =0, 840 [=0,810 [-0,720| V Vour =
Vigp | -1,145 |-1,105 [-1,045| V o
ViLr | =1,490 |-1,475 [-1,450| V foume
ViLmin | =1,870 |-1,850 |-1,830] V Vo M Ve Ve,

1255363
ViLmax Vit
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GXB10131

flip ~flop

GX family

standard temperature range

CHARACTERISTICS (continued) (d.c.) at Ve = ground; VEE ==5,2V

Output voltage
HIGH

Output voltage
LOW

Output threshold
voltage HIGH

Output threshold
voltage LOW

Input current
HIGH

Input current
LOW

Supply current

Symbol

VoH

VoL

VOHT

VOLT

pin 9
11y other
inputs

IiL
IEE

dVoL
dVER

max.

min.

typ.

max.

min.

max.

max.

max.

tyn.

max.

typ.

-1, 870

-1, 665

-1020

-1, 645

Tamp (*C)
25 75
~960 =900 mV
-880 - mV
=810 =720 mV
-1,850 -1,830 V
-1, 720 - \Y%
-1,650 -1,625 V
=980 =920 mV
-1,630 -1,605 V
355 - HA
265 - pA
10 - HA
45 - mA
56 -
0, 25 -

Conditions

S at Vigmax
R at Vi1 min OT
D at Vigmax

Cg at ViLmin

C at VIL — VIH

S at Vi1 mia
R at Vigmax of
Dat Vipmin

CE at VILmin
C at VIL — VIH

S at VIHT

R at Vi or

Dat Vi

CE at VILT

Cat ViLT—ViyT

S at VILT

R at VIHT or
Dat Vi
Cpat VirT
Cat Vi r—Vigr

l VIHmaX for input
under test

“ | ViLmin for input
| J under test

A Vigmin for

mA| [ all inputs

August 1973




GXB10131

GX family
standard temperature range flip -flop
CHARACTERISTICS (a.c.) at Vo = ground; Vgg = =5,2 V; Tamp = 25 o°Cc
Symbol min, typ. max. Conditions
Rise propagation
delay time
S —Q tpdr 1,2 2,8 4,3 ns
R —»0Q tpdr 1,2 2,8 4,3 ns
CcC —Q tpdr 1,5 3,0 4,5 ns
C —-=Q tpdr 1,5 3,0 4,5 ns
Fall propagation
delay time
S —=Q tpdf 1,2 2,8 4,3 ns
R —Q . tpdf 1,2 2,8 4,3 ns See waveforms
C —=Q tpdf 1,5 3,0 4,5 ns on page 6
CcC —Q tpdf 1,5 3,0 4,5 ns
Rise time tr 1,1 2,0 4,5 ns
Fall time te 1,1 2,0 4,5 ns
Set-up time tsu - 1,5 2,5 ns
Hold time thold - -0,5 1,5 ns —
——
—
Clock frequency f 125 160 - MHz ——
-——
Input capacitance [ C| (p%n 7;10) - - 7 pF reflection
(see note) Cr(pin 9;4; .
5;12;13) _ _ 8 pF l measuremen

Note: Input resistance is positive at any frequency
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GX family

standard temperature range

2099921

[§eR o)l (0*2)
—>| apdy *‘I IV_&EJ -
wf A
|
(0+2)| (0+-)
IV_ spdy ,A4 —o| pdy le-

|
| -
a\oo% %08

%05 / \ /005 /005

-/ o3ed
o T 210U 998

iNdino 0

1nd1n0 ©

1NdNI @

f | /

Ployy  nsy Ployq NSy

flip -flop

GXB10131

/008

1NdNl O

1NdNI S

LNdNI ¥

August 1973

6




GX family GXB10131

standard temperature range flip -flop
Switching times test circuits
Vecr3Vee2
+2,0v
ulse S I
generator ¢ Q to
¢——» D— flip-flop channel
EE a ”B"
7
channel R I r26eren
-3,2v
Vee

Measurement of propagation delay

VeeriVee:
+2,0v

Q to

ulse

generctor =

Ce

———O0— channel

flip-flop | _ "B”

channel ¢ 9 ’
(S

V74

2700

=32V

Vee 7264397

Measurement of clock frequency

1. Input signal: tp. =ty = 2,0 ns (20 to 80Y): Vig =+, 1 V; Vi =40,3 V.
2. Input and ourput cables to the oscilloscope are 50 €2 coaxial cables with equal length.
3. Input impedance of the oscilloscope is 50 €2,

4. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

August 1973 7






GX family GXB10160

standard temperature range parity checker/generator

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10160 is a 12-bit parity checker or generator. The output goes HIGH when an
odd number of inputs are HIGH.

If parity detection or generation is required for less than 12 bits, the unused inputs can
be left open (50 kO input pull -down resistors).

The GX family corresponds to the ECL10000series.

12-BIT PARITY CHECKER/GENERATOR

|16 L
Veer Veea

3}Ao

4]A

5|A2

61As3

71As

A

9 As parity Q|2

10176 | checker

11]A7

12|As

13149 Veer = Vees = 0V (ground)

14 1A10

15 | An VEE = =5,2V

Vee
‘8
T2Z6L4LLS
. ~ QUICK REFERENCE DATA
Supply voltage VEE =-5,2+x10% Vv
Operating ambient temperature range T mb 0to+75 oC
Average propagation delay tpd typ. 4,5 ns
Output voltage HIGH state VOH nom. — 880 mV
LOW state VoL nom. -1720 mV

Power consumption per package P,y typ. 310 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10160

parity checker,/generator

GX family

standard temperature range

LOGIC DIAGRAM

LOGIC FUNCTION

— >

7287119

Q=A)OA| GAIDA;DALDAIDA,D A DAGO AGD A DAy

FUNCTION TABLE

summ of inputs

at HIGH state Q
odd H
even I

positive logic:

HIGH state =1
LOW state =0

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supplyv voltage (d.c.)
Input voltage

Output current
Storage temperature

Junction temperature

VEER max. -8,0
Vi Oto VEg
Io max. 50
Tstg -55to+125
Tj max. 125

\7

mA
oc
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GX family

standard temperature range

GXB10160

parity checker /gencrator

CHARACTERISTICS (d.c.) at V¢ = ground; Vgg = -5,2V

Each GX circuit has been designed to meer the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
,3m/s is maintained.

mounted on a printed circuit board and transverse air flow > 2

Outputs are terminated via a 50 (2 resistor to =2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

Test table

Vo
9 s | on
Tamb 0 25 7> Cl Vorma
Vitmax | =0, 840 [ =0, 810 [ 0,720 V | Vormn
_ _ Vort
\/IHT -1,145| -1,105 | -1,045| V Vour
VILT ~1 ’ 490 -1 y 475 -1, 450} V VOLmax
Vitmin | =1 870 [ =1,850 | =1, 830 Vv | Vounr
v
Vitmn  Viur Vint - Virmax
vltmcx VIHmm
T;amlx (0C)
Symbol N o= L= Conditions
v L9 )
Output voltage min, -1000 =960 =900 mV | odd number of inputs
HIGH Vo typ. - =550 - mV{at Vi, xeother in-
max. =840 =810 =720 mV ) puts at Vi g
Output voltage min. | =1,370 =1,550 —=1,530 V even number of inputs
LOW VoL typ. - -1,720 - AY at Vipppaxcother in-
max. | =1,005 =1,0650 =1,0625 V puts at Vi min
Output threshold one taput 1t v’ other
voltage HIGH | Voppp min. | =1020 =980 =020 my | [0 NPt Vg
| inputs at Vip min
Output threshold one input at Vi awother
voltage LOW | Viypp max. | =1,645 =1,630 -1,605 v |00 mputat v
- |inputs at Vi min
Input current o
_ I Vit imax for input
- ‘) - max
HIGH 111 max. 265 HA Lunder test
Input current ’ foe
LOW L nin. - 10 - A Vi1 min for input
under test
. typ. - 62 - mA | |all inputs at
Supply current Igp max. _ 70 a mA | Vi min
Vo typ. - 0,25 -
dvy
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GXB10160

parity checker/generator

GX family

standard temperature range

CHARACTERISTICS (a.c.) at Vg = ground; VEE = =5, 2 Vi Tamp = 25 °C

Symbol min. typ. max. Conditions
Rise propagation
delay time . tpdr 2,0 4,5 7,5 ns
Fall propagation See waweforms
delay time tpdf 2,0 4,5 7.5 ns on page 5
Rise time ty 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
Input capacitance reflection
(see note 1) Cy - - 5 -pF { N
measurement
Switching times test circuit T
Veer 3 Vec2
to +2,0V
pulse
generator input output to
2
channel
g
to 7
channel '
A -32V 72559541
2 ]
Vee

Notes

1

. Input resistance is positive at any frequency.

. Input and output cables to the oscilloscope are 50 @ coaxial cables with equal length.

. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

. Input impedance of the oscilloscope is 50 €.
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standard temperature range parity checker/generator

” GX family GXB10160

CHARACTERISTICS (continued)

Switching times test waveforms

tr=2,0ns t¢=2,0ns
Vin
+1,1V 80% 800/9
A INPUT 50%, 50%
20% 20%
ViL
+0,3V
Q outpur "
t pdrorR
Q ouTpPuT 2

7267118

1) Even number of other inputs HIGH.

2y 0dd number of other inputs HIGH.
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GX family GXB10161

standard temperature range decoder

The GX family of CML silicon monolithic integrated circuits is designed for high speed

central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed

large system design.
The GXB10161 is a three-bit decoder with two enable inputs.

The GX family corresponds to the ECL10000series.

THREE-BIT DECODER

one of eight lines LOW

—
-y
N

1
Vees Veez

Ay

©

decoder

eRERERERE
BllRla[«[s]n]o

Veel = Vegg = 0V (ground)
VEg=-5,2V

'..
% o
Lﬂl Lfll

Vee

[8 7264L448.2

QUICK REFERENCE DATA
Supply voltage VEE -5,2+10%
Operating ambient temperature range Tamb 0 to +75
Average propagation delay tpd typ. 4,0
Output voltage HIGH state Vou nom. —880
LOW state VoL nom. =—1720
Power consumption per package Pav typ. 490

\
°c

mV
mV

mWw

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10161 GX family

decoder standard temperature range

LOGIC DIAGRAM

Az

i

=]
o

s}

(=]
~

[»]
~

o
[

[=]
o

=)
-

Nioielelelelele

mi mi
[CRRN

1287113

PIN NAMES

AQ to A2 : binary inputs
(_)[) to Q7 : decoded outputs

F1; E2 @ enable inputs
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GX family GXB10161

standard temperature range decoder
FUNCTION TABLE
enable binary decimal
inputs inputs outputs
Fl Ba | A A A Q@ @ Q@ 9 Q5 Q O
H H X X X H H H H H H H H
L H X X X H H H H H H H H
H L X X X H H H H H H H H
L L L L L L H H H H H H H
L L H L L H L H H H H H H
L L L H L H H L H H H H H
L L H H L H H H L H H H H
L L L L H H H H H L H H H
L L H L H H H H H H L H H
L L L H H H H H H H H L H
L L H H H H H H H H H H L
positive logic: H = HIGH state (the morc positive voltage)
L = LOW state (the less positive voltage)
HIGH state = 1 X = state is immaterial

LOW state =0

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) Vgg max. =8.,0 \
Input voltage Vi Oto Vg

Output current I max. 50 mA
Storage temperature stg -55to +125 °c
Junction temperature T max. 125 oc
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GXB10161

decoder

GX family

standard temperature range

CHARACTERISTICS (d.c.) at VCC = ground; VEg = =5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 2 resistor to -2,0 V. Test values for applied conditions
are given in the table and defined in the figure.

v
Test table ¢
0 .
Tamb 0 25 75 Yorimas
VoHmin 1 —
VIHmax -0, 840 | -0,810 | -0,720| V VoHt —
\"IHT -1,145 | -1.105 | -1,045| V Vour — |
Voumax
ViLT -1,490 | -1,475 [ -1,450| V
Voumin |
Viimin | -1870 [=1,850 | -1,830| v |
_min
| i I v
ViLmin i’vm VIHT‘ ViHmax
VlLI’V\OX vlk;mm Tesssea
Symbol Tamb e iti
oy 0 25 75 Conditions
Output voltage min. -1000 -960 -900 mV |, one E input at
HIGH Vou typ. - -880 -  mV IVIHmax? other E in-
max. -840 -810 =720 mV 'put at Vil min
Output voltage min. | -1,870 -1,850 =-1,830 V lall P
LOW Vor. typ. - -L720 -V Cy ]
max. | -1,665 -1.650 -1,625 v |2 ViLminfor Q0
Output threshold one E input at Viprs
voltage HIGH | Vo min. -1020 -980 =920 mV [other E inputs at
VILmin
Output threshold one A input at Viyr
voltage LOW |V max. | -1,645 -1,630 -1,605 V or ViLT; other Ainp|
at VILmin O VIHmax
Input current Y e . ,'VIHmnx for input
HIGH IH max. <09 21| under test
Input current ) _ (ViLmin for input
LOW BT min 10 uA | under test
Supply current |Ipp typ. - 9? - mA | |all inputs
; - max. - 125 - mA | |at ViLmin
V
VoL typ. - 0.25 -
dVEER

1) See also function table on page 3.
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GX family GXB10161
standard temperature range decoder
CHARACTERISTICS (a.c.) at V¢ = ground; Vgg = =5,2 V; Tympp = 25 °C
Symbol min. typ. max. Conditions
Rise propagation
delay time tpdr 1,5 4,0 6,0 ns
Fall propagation
. See waveforms
delay time tpdf 1,5 4,0 6,0 ns on page 6
Rise time ty 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
Input capacitance .
(see note 1) Ci - - 5 pF {reflectlon
measurement
Switching times test circuit f T f
+2,0v
||
Vi Vv
A cc1 Vec2 to
E4 Qo cf‘t'mlr\el —
E, Q1 jo— 8 —]
to 00— 4 —
pulse 4 —
generator - Q10—
4 Qjo—
Ao Qs jo—
—q4 A4 QG lo—
to see note 2 {_‘ A, Q,
channel
"A" Vee
’
l‘3,2V 1267116

Notes

B W N

. Input resistance is positive at any frequency.

. Other A inputs are at+1,1 V or ground depending on output under test.

. Input and output cables to the oscilloscope are 50 Q2 coaxial cables with equal length.

. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

5. Input impedance of the oscilloscope is 50 .
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GXB10161 GX family

decoder standard temperature range

CHARACTERISTICS (continued)

Switching times waveforms

t,=2,0ns t¢=2,0ns
— -
Vi e
+1v 80%  80%
Eor A INPUT 50% 50%
20% 20%
ViL
+0,3V
— tf — tr |-
80%1 F80%
Q OUTPUT (a) 50% 50%
20%  20%
- —|
tpdf tpdr
tpd t
| P -
Q OUTPUT (b)

1267116 .1

Output waveform (a) or (b) depending on particular input and output under test.
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GX family GXB10162

standard temperature range decoder

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this
family offers an excellent speed-power product and so is recommended for high speed
large system design.

The GXB10162 is a three-bit decoder with two enable inputs.

The GX family corresponds to the ECL10000series.

THREE-BIT DECODER

one of eight lines HIGH

|16 l1
Veer Veea
7] A0 Qo] 6
9]A: *1 B
1]A, Q)4
Q313
decoder [ a3 . GXB10162
Qsl12 Vecz B @ Q@ Q1 QA9 Vgg
_2]E; Qs OgRgBprgogGogapn
EED arl10
VEE VCCl = VCC2 =0V (ground)
B VEE = -5,2V
TZ6L4L4T.2
QUICK REFERENCE DATA
Supply voltage Veg =-5,2+10% V
Operating ambient temperature range Tamb 0to +75 oc
Average propagation delay tpd typ. 4,0 ns
Output voltage HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pw typ. 490 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10162

decoder

GX fa

mily

standard temperature range

LOGIC DIAGRAM

A,

Az

hJr

PYYYRRYY

o

mi mi

7267112

[>]
5}

LY

[ ]
~

[}
w

[»}
=

[»}
o

[=]
o

(=]
=

PIN NAMES
A to ,\_) D hinary input -
Q1o Q- decoded outputs
DT P cenable inputs
) August 1973



GX family GXB10162

standard temperature range decoder

FUNCTION TABLE
— S e

enable binary decimal

inputs inputs outputs

E) Ao AL A3 Q Q Q Q3 Q Q5 Qp @

H H X X X L L L L L I I. L.

L H X X X L L L L L I L L

H L X X X L L L L L. I. L. |

I L L L L 11 L L L L L L L !

L L H L L L H L L L L L L.

L 1. L H L L L H L L L L L

L L H H L L L L I I. L L I

L L L L H L L L L H L L. L

L [ H L H L 1. L L L 11 L L

L L L1 nu L L L L L 1 Lo

L L H H H | L 1 L L L 1 L |
positive logic: H = HIGIH state (the more positive voltage)

L = LOW state (the less positive voltage)
HIGH state =1 X = stote is immaterial

LOW state =0

RATINGS Limiting values in accordance with the Absolure Maximum System (1EC134)

Supply voltage (d.c.) Vs max. =8,0 \’
Input voltage \'] Uto Vispe

Output current Iy nax. 50 mA
Storage temperaturce 1 sty =53 to +1235 oC
function temperature '['_‘ maox, 125 oo

August 1973 ' 3



GXB10162

decoder

|

GX family

standard temperature range

CHARACTERISTICS (d.c.) at Vo = ground; VEg = =5,2V

Each GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or
mounted on a printed circuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 Q resistor to =2,0 V. Test values for applied conditions

are given in the table and defined in the figure.

Vo
Test table
— Vormax —t——
0 25 75 °c
amb Vormn 1 —
me 4
Vitimax | ~0> 840 | =0, 810| =0,720| V o
Vot —
Vigr | -1, 145 [ -1,105 | -1,045| V| 0 o
\% -1,490 | -1,475| -1,450| V v S s
1T ) OLmin OR% | NOR}
ViLmin | =1, 870 | =1,850 | -1,830| v — l -
[ | 1
Vitmn Vi ViHT | ViHmax
ViLmax Vitmin Temsae
Tamp (°C)
Symbol 0 25 75 Conditions
Output voltage min. -1000 =960 =900 mV l 211 inputs
HIGH Vo typ. - -880 - mvV | ot Vit min for Q
max. -840  -810 =720 mV ILmin 0
Output voltage min. |-1,870 -1,850 -1,830 V | one E input at
LOW VoL typ. - -1,720 - Vv VIHmax: other E in-
max. |[=1,665 =-1,650 -1,625 V l put at Vyy e
Output threshold ’ one A input at VigT
voltage HIGH | Vo min. -1020 -980 -920 mV or VI T; other A inp.
[ o VILmin or VIHmax !
Output threshold one E input at Vi
= THT
voltage LOW | Voo max. |-1,645 -1,630 =-1,605 V other E input at
’ VILmin
Input current ) _ . _ { ViHmax for input
HIGH Iy max. 265 HA | under test
Input current ) _ | ViLmin for input
LOW L min 10 WA under test
typ. - 95 - mA | | All inputs
S urre .
upplycurrent | Ip max. - 125 - mA | | at V{Lmin
dav
OL
typ. - 0, 25 -
dVEE
1) See also function table on page 3.

)
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GX family GXB10162
standard temperature range decoder
CHARACTERISTICS (a.c.) at Vo = ground; VEE = =5,2V; Tymp = 25 e
Symbol min. typ. max. Conditions
Rise propagation
delay time tpdr 1,5 4,0 6,0 ns
Fall propagation
delay time todf 1,5 4,0 6,0 ns See waveforms
p on page 6
Rise time ty 1,1 2,0 3,3 ns
Fall time te 1,1 2,0 3,3 ns
Input capacitance .
(see note 1) CI - - 5 pF { reflection
4 measurement
Switching times test circuit f T
+2,0v
Vec1  Vecz t
_ o
E4 Qp channel
E, Q- B =
to Q2 — ’ -
pulse 4 =
generator )%— Qf— -
4 Ql. -
Ao Qg —
te 2 - A1 QG —
to seenote2{ | A, o, -
channel
A" Vee
v,
I'3,2V 7267117

Notes

> W N

. Input resistance is positive at any frequency.

. Other A inputs are at +1,1 V or ground depending on output under test.

. Input and output cables to the oscilloscope are 50 €2 coaxial cables with equal length.

. The unmatched wire stub between coaxial cable and pins under test must be less than
6 mm long for proper tests.

5. Input impedance of the oscilloscope is 50 €.

January 1974
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decoder standard temperature range

GXB10162 H GX family

CHARACTERISTICS (continued)

Switching times waveforms

t,=2,0ns t:=2,0ns
— — -
VIH -»1 r |
+11v 80%  80%
EorA INPUT 50% 50%
20% 20%
VL
+0,3V

—>tf’<—

800/0—
Q OUTPUT (a)

Q OUTPUT (b)

!
|ty |-

72671146 .1

Output waveform (a) or (b) depending on particular input and output under test.
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GX family GXB10164

standard temperature range multiplexer

The GX family of CML silicon monolithic integrated circuits is designed for high speed
central processors and digital communication systems.

With 2,0 ns typical propagation delay and only 25 mW power dissipation per gate, this

family offers an excellent speed-power product and so is recommended for high speed

large system design.

The GXB10164 performs 8-input multiplexing with enable input.
The output goes LOW when not enabled, thus permitting expansion of multiplexers by
wired-ORing.

The GX family corresponds to the ECL 10 000series.

EIGHT INPUT MULTIPLEXER

7l o 10l s s

Aof Ay A2 Veer Veeo

6]0g

5]D1

440,

3]D3

11]0, multiplexer ap1s

12]Ds

13]Ds

14107

? Veer  Veez = 0V (ground)
E Vee Virp = =5
EE = =5,2V
!2 l8 ) EE
7266389
QUICK REFERENCE DATA
Supply voltage VeE =5,2+10% V
Operating ambient temperature range Tamb 0to +75 °c
Average propagation delay tpd typ. 3 ns
Output voltage HIGH state VOH nom. =880 mV
LOW state VoL nom. =1720 mV

Power consumption per package Pay typ. 310 mW

PACKAGE OUTLINE 16 lead ceramic dual in-line (See General Section)
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GXB10164 GX family

multiplexer standard temperature range

LOGIC DIAGRAM

D,

D,

D3

D,

Ds

Dg

D,

7264393

PIN NAMES

Ag to A) : address inputs
Dq to D7 : data inputs
E : enable input

Note

Input pull-down resistors (50 k<) allow the unused inputs to be left open.,
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GX family GXB10164

standard temperature range multiplexer

FUNCTION TABLE

inputs output
Dy, D3 Dy Dg Dg D7 Q

L
H

>
o
>
>
N
v
S
]
—

IC- I T

-
X -

ol Rl ol alieoli=ol ol i<l =l ol ol -l ol o)
X I TTriIir-rrrrrIrTrnT-c-Cr- -
X I LTI I II oI
ool ol ol ol el ol ol onll el ol anlll en il onlll el enlll el aulll M <1
N R I S N S e e el o)
I I I R S R S e Il sl o B ]
R T R I R S S e sl S B ER e
A N I I S e ol S B S P
I N ol e e S S I ]
P I IS e ol I B R R R
R el B S A e I I e ]
B el I S R N T I T R P

ol o

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS. Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage (d.c.) VEE max. =8,0 Y%
Input voltage Vi 0to Vpg

Output current Ip max. 50 mA
Storage temperature Tstg -55to +125 oC
Junction temperature T]- max, 125 oc
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GXB10164

multiplexer

GX family

standard temperature range

CHARACTERISTICS (d.c.)at V¢ = ground; VEg = =5,2V

Fach GX circuit has been designed to meet the d.c. specifications shown in the test table
below, after thermal equilibrium has been established. The circuit is in a test socket or

mounted on a printed circuit board and transverse air flow > 2

,5 m/s is maintained.

Outputs are terminated via a 30 Q resistor to =2,0 V. Test values for applied conditions
arc given in thetable and defined in the figure.

Test table Vo
9s -z | o
Tamb 0 25 75 C v
Vigmax | =0, 840 | =0, 810 [=0,720 |V OHmax %
VIgT S, 145 | =1,105 | -1,045 | v | ‘ormn—] /|
- ) Vot
\ILT -1,490| -1,475 |-1,450 |V v
370 1, 850 1,830 |V VOLT > \
Y i -1, 87 - - O N
ILmin ’ ’ ’ OLmax
N
VoLmin — ""4
Vi
Vitmin | Vit VIT | ViHmax
Tamb (°C)
Symbol 95 75 Conditions
Output voltage min -1000 =960 =900 mV Dg at Vigmax
HIGH Vou typ. -880 - mV other inputs at
max. -840 =810 =720 mV VILrnm
Output voltage min. | -1,870 -1,80 -1,830 V E at VI[Hmax
LOW VoL typ. -1,720 - v other inputs at
max. | -1,665 -1,650 -1,620 V ViLmin
QOutput threshold l Dg at VigT
voltage HIGH |Voyr min -1020 =980 =920 mV | other inputs at
ViLT
Output threshold J E at Viyr
voltage LOW |V max. | -1,0645 -1, 630 -1,605 V | other inputs at
ViLT
Input current v for i
HIGH Iy max. 265 - pa || ViHmax forin-
l put under test
Input current : Vv forin-
min. 1 - ILmin
LOW L 0 HA } put under test
Supply current |- typ. 60 - mA } All inputs
FE max. 75 - mA |} at Vipmin
dv
&'— typ. 0,25 -
Ny

S
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GX family GXB10164

standard temperature range multiplexer

CHARACTERISTICS (a.c.)at V¢ = ground; Vgg = =5,2 V; Tamb = 25 °C

Symbol min, typ. max., Conditions ]
Rise propagation
delay time;
(E—=Q) tpdr 1,0 2,0 2,9 ns
Fall propagation
delay time;
(E—Q) tpdf 1,0 2,0 2,9 ns
Rise propagation
delay time;
(A_’Q) tpdr 2,0 4,0 6,0 ns
Fall propagation
degy fm%e- See waveforms
(A—Q) tpdf 2,0 4,0 6,0 s |( °npageb
Rise propagation
delay time;
(D—=Q) thdr 1,5 3,0 4,5 ns
Fall propagation
delay time :
(D—+Q) tpdf 1,5 3,0 4,5 ns
Rise time tr 1,1 2,0 3,3 ns
Fall time tf 1,1 2,0 3,3 ns
Input capacitance .
(see note) Cy - - 5 pF reflection
measurement

f i

Note: Input resistance is positive at any frequency
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GXB10164

multiplexer

GX family

standard temperature range

CHARACTERISTICS (continued)

Switching times test circuits and waveforms

N select for
pulge data lines
generator %— —t—
7 [ 1]
Ag Ay A
DOO 1 A2
— D,
to —0; ¢
channel —] 0
..:.. D3 Q channel
—o, ugn
v —— DS 7
— D¢
— D,

7264394

—0Olm

D INPUT S

\50°/o
tf |-
80%
Q OUTPUT 50%
20%
™ tpar ™ tpar
(D—+Q) (D= Q) 7264302

From data lines to output

Note

For conditions sce page 8.
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GX family GXB10164

standard temperature range multiplexer

CHARACTERISTICS (continued)

to

pulse
generator
v
joll

to
channel | |
IIA‘I
Ag A A
—o, 0 A1 A2
inputs to data lines —D;

being selected are to

nominal Hand L —1Ps Q channel
levels for output —% ngn
transition — g ,

—qm

72646395

A INPUT

/ 50%

Q OUTPUT

(A—+Q) (A—+Q) 7266391

From address lines to output

Note

For conditions see page 8.
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multiplexer

GXB10164 H GX family

standard temperature range

CHARACTERISTICS (continued)

| ||

Ag Ay A
—Io, 0 A1 A2
—po,
to ] to
pulse D3 Q channel
generator —D. ngn
d ] DS 4
p— D5
—D
" E
to ?
channel 7264396
anr %—
v
E INPUT S\SO°/° 50%
tr
80%
Q OUTPUT 50%
20%
—» tpdr -
(E-»Q)

From enable to output

Notes

1.

= W N

Input signal: ty- = t§ = 2,0 ns (20% to 80%); Vig =+1,1 V; Vi =+40,3 V.

. Input and output cables to the oscilloscope are 50 2 coaxial cables with equal length.
. Input impedance of the oscilloscope is 50 2.

. The unmatched wire stub between coaxial cable and pins under test must be less than

6 mm long for proper tests.

.Vgoe =+2,0 V; VER = =3,2 V.
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MOS

FD family

FDN166A

FDN196B

FDN216A

FDN216B

FDNS06

FDNS36A

512-bit ri g dyr <
SERIAL MEMORY (in TO-100)

dual 256-Dit dynamic SHIFT REGIS 1 EKR
(in TO-100)

dual 256-bit dynamic SHIFT REGISTER
(in 14 lead plastic DIL)

512-bit dynamic SHIFT REGISTER

(in TO-100)

512-bit dynamic SHIFT REGISTER

(in 14 lead plastic DIL)

dual 32-bit static SHIFT REGISTER

(in 14 lead metal ceramic DIL)

dual 100-bit static SHIFT REGISTER
(in TO-100)

c

FDR116Z1

FDR116Z2

FDR126Z

FDR126Z1

FDR131Z

FDR131Z1

FDR131Z2

FDR 146(B)Z

FDR146(B)Z1

FDR 146(B) 22

FDRISKB)Z

5-bits per word

(bit pattern to customer's specification)
READ-ONLY memory, 512 word,

5-bits per word

(with fixed bit pattern for alpha numerical
5 x 7 dot code matrix character generator)
CHARACTER GENERATOR

(5 x 7 dot matrix; row scan system)
READ-ONLY memory, 256 word,

10-bits per word

(bit pattern to customer's specification)
READ-ONLY memory, 256 word,

10-bits per word

(with fixed bit pattern for conversion from
ASCII to selectric line code and vica versa)
READ-ONLY memory, 512 word,

8-bits per word

(bit pattern to customer's specification)
READ-ONLY memory, 512 word,

8-bits per word

(with fixed bit pattern for conversion from
ASCII to EBCDIC code and vica versa)
CHARACTER GENERATOR

(5 x 7 dot matrix; column scan system)
READ-ONLY memory, 512 word,

10-bits per word

(bit pattern to customer's specification)
STATIC CHARACTER GENERATOR

HIGH RESOLUTION UPPER CASE

(7 x 9 dot matrix, column scan system)
CHARACTER GENERATOR

upper and lower case

(5 x 7 dot matrix; row scan system)
STATIC READ ONLY MEMORY

2048 words, 8-bits per word







FD family

FDN166A

The FD family is a series of complex monolithic integrated circuits utilizing MOS

P-channel enhancement mode technology.

512-BIT RECIRCULATING DYNAMIC SERIAL MEMORY

1 10
2, 2,
256 bit delay
311 input -i output | Q|6
control J control
256 bit delay
w CD4 CD2 Po R
7 2 9 TS 4
7255764

Po 7255763

PO connected to the metal case

QUICK REFERENCE DATA

Clock rate fe
Data rate D
Power consumption per bit
at 1 MHz data rate Pav
at 5 MHz data rate Pav
Operating ambient temperature Tamb

0,005 to 5
0,01 to 5

0,07
0,35

=55 to +85

MHz
MHz

mW
mW

PACKAGE OUTLINE : TO-100 (See General Section)

November 1973 MAINTENANCE TYPE



FDN166A FD family

GENERAL DESCRIPTION

The FDN166A consists of two 256-bit 2-phase dynamic shift registers, with internal
multiplexing and recirculation circuitry. 5

Data is written into and read from the device at both ¢1 and ¢9, so that the data rate
is twice the clock rate. The chip disable (CD) inputs allow selection of one -out -of -
-many circuits in larger memories. Both CD inputs have to be in the HIGH state to
activate the device. Data will be written in when W, CDjp.and CD3 are in the HIGH
state; at all other times the deviceisin the recirculation mode. The output is active
only when R, CDj and CDgarein the HIGH state; so that the outp'ts of more devices
can be wired-OR.

With the FDN166A large serial memories witha drum-like organisation canbe made.

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltage on all data inputs, clock inputs,

outputs and supply terminals with reference to Py +0,5 to =39 V
Power dissipation Prot max. 625 mW
Junction temperature up to T, = 25 °C T max. 150 °c
Storage temperature Tstg =65 to +150  °C
Output current (per output) *1Q max. 20 mA
THERMAL RESISTANCE
From junction to ambient Rth j-a = 200  °Cc/w
Note

All terminals are protected against over-voltage due to static charges.

1) External behaviour: 512-bit shift register.

2 MAINTENANCE TYPE November 1973



FD family FDN196A
FDN196B

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enchancement mode technology.

DUAL 256-BIT DYNAMIC SHIFT REGISTER

I3 |t s |s

2, 2 Py P2
I Q
b1 1 2sebits 116
I Q
8112 I ocebits @_2@_
Py
]7 P P, 7255747
P( connected to metal case
[0 |5 |3 |3
2, @2, A [P
1"J1 Q14
! 256 bits g L8 1] [13] |12} |11} Jiof f9}] |8
Q, P, nc. I, &, nc nc

FDN1968B
2|1 Q)4
21 256 bits L Po I, P, Q, &, nc nc
1 2 3 4 5 6 7

PO 7267875
F 7267876
QUICK REFERENCE DATA
Clock rate f¢, 0,01to3 MHz
Power consumption per bit
at f¢ = 3 MHz Py typ. 0,36 mw

Operating ambient temperature

FDN196A: Tamb -55to+85 ©OC

FDN196B: Tamb 0to+70 ©C
D.C. noise margin My;Mp, > 1 Vv

PACKAGE OUTLINE

FDN196A : TO-100 (See General Section)
FDN196B : 14 lead plastic dual in-line (type A) (See General Section)

November 1973 MAINTENANCE TYPE 1



FDN196A FD family
FDN196B

GENERAL DESCRIPTION

The FDN196A (B) consists of two 256-bit 2-phase dynamic shift registers, with common

clock lines.

The device has two low impedance push-pull output buffers, with separate supply voltages.
Thus the two outputs may be independently biased to drive a bipolar load or other MOS

circuits.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltage on all data inputs, clock inputs,

outputs and supply terminals with reference to P +0,5 to =30 V
FDN196A | FDN196B

Power dissipation up to Tamp = 25 0C Peot max. 625 550
Junction temperature T; max. 150 135
Storage temperature Tgtg -65to +150 | =65 to +150
Total current through terminals P1,Py -Ipj, -Ipp max. 20 20
Output current (per output) iIQ max. 20 20
THERMAL RESISTANCE

From junction to ambient Rth j-a = 200 225
Note

All terminals are protected against over-voltage caused by static charges.

mw
oC

888

oC /W

(38

‘ MAINTENANCE TYPE
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FD family FDN216A
FDN216B

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

512-BIT DYNAMIC SHIFT REGISTER

3 | ls
" 9, Py
8L 1 si2bits Qo
Py
|7
7255782
n.c. 7255781
top view
Pg connected to the metal case
o s l14
2, 9, P 14 [13] 12} 1] fro] [s] Je
Py - 1 nc. n.c. ¢; n.c. nc
B 1 512 bits Qlz FDN216B
P Py Q nc. nc. ¢ ne nc.
0
11 1267874 1 2 3 4 15 L] 7 ——
—
—
QUICK REFERENCE DATA
Clock rate fg 0,0l1to 3 MHz
Power consumption per bit at f¢ =3 MHz Pay typ. 0,36 mW
Operating ambient temperature
FDN216A : Tamb -55to+85 °C
FDN216B : Tamb 0to+70 ©OC
D.C. noise margin My; M, > 1 Vv
\
PACKAGE OUTLINE
FDN216A: TO-100 (See General Section).
FDN216B: 14 lead plastic dual in-line (Type A) (See General Section).
November 1973 MAINTENANCE TYPE 1



FDN216A FD family
FDN216B

GENERAL DESCRIPTION

The FDN216A(B) is a 512-bit 2-phase dynamic shift register.
The device has a low impedance push-pull output buffer.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltage on all data inputs, clock inputs,

outputs and supply terminals with reference to P +0,5 to =30 V
FDN216A | FDN216B

Power dissipation up to Tamp = 25 °C Ptot max. 625 550
Junction temperature Tj max. 150 135
Storage temperature Tstg -65 to +150 | -55 to +150
Total current through terminal P -Ip1 max. 20 20
Output current (per output) 6] max. 20 20
THERMAL RESISTANCE

From junction to ambient Rih jra T 200 225
Note

All terminals are protected against over-voltage caused by static charges.

mW
°c
oc

A

oc /W

| MAINTENANCE TYPE
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FD family FDN506

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

DUAL 32-BIT STATIC REGISTER

ls |7 | [9 |s
o1, 2 Py Py P3 [Py
3fc
32 bits G
o._
21 7
I
12173 32bits —g—ol—s—
Po
] 1 7255685
1] [13] _J12] 1] Jro] Jo] [s
Pz n.c. I3 01 nc. P3 Qo
> FDN506
Po I, C Iy P, Q; Py
11 3] el s 16T 17
7255684
P( connected to the metal bottom
QUICK REFERENCE DATA
Vpi -24to-28 V
Supply voltages Vp2 C12to-14 V
Clock frequency f¢ Oto 1,5 MHz
Power consumption per bit at f¢ =1,5 MHz Pav typ. 2 mwW
Operating ambient temperature Tamb -55t0o+85 ©°C
D.C. noise margin My,Mp, > 1 Vv

PACKAGE OUTLINE 14 lead metal ceramic dual in-line (See General Section)

November 1973 MAINTENANCE TYPE 1



FDN506 FD family

LT

GENERAL DESCRIPTION

The FDN506 is a dual 32-bit static registers. It requires a single phase, low voltage,
external clock, and be operated down to d.c. without loss of stored information.

The device utilizes common power and clock lines; the output buffer supplies are sepa-
rated to facilitate independent biasing for MOS or TTL load drive.

The FDN506 contains the gating, external SELECT command and data inputs for selec-
tion of two independent data streams.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs, outputs

and supply terminals with reference to Pg +0,5t0 =30 V
Power dissipation up to Tomp = 25 °C Peot max. 800 mW
Junction temperature T j max. 150 oC
Storage temperature Tstg -65to+150 °C
Total current through terminals P3,P4 -1p3. -Ipg max. 40 mA
Output current (per output) tlg max. 20 mA
THERMAL RESISTANCE
From junction to ambient Rth j-a = 156  °C/W
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FD family FDN536A

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

DUAL 100-BIT STATIC SHIFT REGISTER

B I s

I
250 1 100 bit delay il ER
1082 100 bit delay Q08
R
]5 top view Fo 7255788
7255786
PQ connected to the metal case
QUICK REFERENCE DATA
Clock rate f¢ Oto 1,5 MHz
Vp1 -24to -28 V
Supply voltages Vp2:Vp3;i Vpy -12to-14 V
Power consumption per bit
atfg = 1,5 MHz Pav typ. 1 mw
Operating ambient temperature Tamb -55to+85 OC
D.C. noise margin My,Mp, > 1 Vv

PACKAGE OUTLINE TO-100 (See General Section)
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FDN536A FD family

GENERAL DESCRIPTION

The FDN536A is a monolithic dual 100-bit shift register. The two shift registers have
each one serial input and output. They operate from common clocks and supply lines.
The device has low impedance push-pull output buffers, which, when appropridtely biased,
are capable of interfacing direct with MOS, TTL, DTL and other loads.

The buffer supply terminals P3 and P4 are separate supplies which determine the output
LOW signals only. This provides an output level that is independent of supply voltages
Vp1,Vpy, the amplitude and width of the clock pulses.

All inputs, outputs, supply terminals and clock inputs are protected against over-voltage
caused by static charges.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltage on all data inputs, clock inputs,

outputs and supply terminals with reference to Pg +0,5t0o =30 V
Power dissipation up to Tamp = 25 °C Ptot max. 625 mW
Junction temperature Tj max. 150 ©C
Storage temperature Tstg -65to+150 OC
Total current through-terminals P2,P3 and P4  -Ipy;-Ip3; -Ip4 max. 40 mA
Output current (per output) tIQ max. 20 mA
THERMAL RESISTANCE
From junction to ambient Reh j-a = 200 Oc/w
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The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

READ ONLY MEMORY, 512 WORD, 5 BITS PER WORD

I3 |a |23 2
2 2 C Py
/2bit delay
sia r——:g‘m 2
6]A; By
7] A, —:§* Q, |21
-
8{A, B2
9| As address memory H—1 Q3 |20
decoder matrix B
10] As 3
1| —:§' a. |19
12] Ag B,
13 Ag - Qs |18
Bs
Py

1 72553721

Q; Q3 Qg
FDR116Z...

As

Qs n.c. nec.

A Ay A, As

Py _nc. 2y 2,

1
7255376
o QUICK REFERENCE DATA

Read access time tAR max. 830 ns
Clock rate fp max. 1.2 MHz
Power dissipation at f = 1 MHz Pg tvp. 90 mw
D.C. noise margin M1, My > 1V
Operating ambient temperature Tamb -35t0 +85 °C

PACKAGE OUTLINE 24 lead metal -ceramic dual in-line (See General Section)
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FDR11621

FDR1162Z
FD family

GENERAL DESCRIPTION

The FDR116Z isamonolithic 2560 bit read only memory. When ordering an FDR116Z
the customer must send a bit pattern matrix with the desired content. For perfor-
mance evaluation, we can supply specimens of FDR116Z1, which is identical to the
FDR116Z but contains a bit pattern of our own. The FDRI116Z requires a two phase
clock, but the outputs remain steady as long as the address remains unchanged. The
normal configuration is as a 512 ,word, 5 bits per word. parallel output ROM. An
output inhibit control allows the use of multiple FDR116Z in a wired-OR configura-
tion.

The memory matrix is programmed with the aid of a mask pattern during manu-
facture. The only d.c. supply is the output buffer supply, which is variable and can
be biased to drive bipolar output loads direct.

The patterns permanently stored in the memory matrix of the FDR116Z1 arc de-
scribed in the following data sheets.
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FD tamily

FDR1162Z

FDR11621

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs, outputs

and supply terminals, with reference to Pg
Power dissipation up to Tamp =25°C Prot
Junction temperature Tj
Storage temperature Tstg
Total current through terminal P2 -1py
Output current (per output) £Q
THERMAL RESISTANCE
From junction to ambient Rth ja

+0.5to =30
max. 1
max. 150

-65 to +150
max. 40
max. 20

= 125

Y
w
oc
oc
mA

mA

OC/W
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FDR116Z FD family
FDR116Z1

CHARACTERISTICS at Tagmb = =55 to +85 ©C

ELECTRICAL DRIVE Symbol | min. tvp max Conditions
REQUIREMENTS y - P o and references
Clock rate fp 0.1 - 1.2 MHz | see note
3 . _ see timing diagram
Clock pulse width tmL 8 E(; i} ig uz for parameter def-
$2L T H initions
Clock pulse fall time tpHL - - 0.10us see note
Clock pulse rise time toLH - - 0.10 us
Clock delay time tpl g2 0 - 4.5 us
Clock delay time U201 0 - 4.5 us
Clock input voltage level
HIGH VoH ~2 0 +0.3v
LOW VoL -28 =26 -24V
Address input and output
inhibit input logic
leveis:
HIGH VAH. VCH| -2 0 +0.3v
LOW Var. VoL | -14 -12 -9V
Note

At frequencies higher than 870 kHz, t¢11 max and t$ 2L min will be determined by
t$LHmax and tyHI max-
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FD family

FDR116Z
FDR11621

CHARACTERISTICS

Test conditions: Vp, = -12V to =14 V; Tamb = =55 to +85 °C; Pg = grounded;
standard load: 30 pF in parallel with 150 kQ to Pg.

ELECTRICAL DATA Symbol |min. typ. max. Conditions
and references
Read access time tAR - 750 850 ns see note 1
Output levels:
HIGH VQH -1 - ov
LOW VQL -14 - -10V
Address input capacitance| Cy - 3.2 4.0 pF bias:Vpa =0V;fp=1MHz
Output inhibit input
capacitance Cc - 3.2 4.0 pF
Clock input capacitance Cg1 - 21 30pF ]bias:Vc;V¢ =0V;fp=1MHz
Co2 - 13 18 pF
C - 13 18pF
CZ; - 7.4 10 SF }bias:V¢ =-26V;fp=1 MHz:
Leakage currents:
Address input and
output inhibit input VA =Ve = -153V; all
currents -IaLc-IcL] - - 1 A [orher terminals at VPO;
Tamp = 25°C
[Va = =28 V; all other
Clock input current =lpL - = 100 uA terminals at Vpg:
Tamb = 25 °C
Output resistance
HIGH RQH - 300 - @
LOW RQL - 170 - @ Vpy = =5V
Clock power dissipation
(see note 2) Py - 36 - mW | fg=1MHz
Input current Vpy = =13V
(see note 3) —]p] - 4.0 - mA {f¢= 1 MHz
Tamb = 25 °C
Output transition times:
fall time {THL - 100 - ns
rise time tTLH - 100 - ns
Delay times: fall time | tpHL - 20 - ns
rise time | tpLH - 20 - ns
D.C. noise margin ML, My 1 - =V

Note 1:

and the fall time of ¢2 is less than 40 ns.

Note 2:

power dissipation is a.c. only.

Note 3:

The minimum access time assumes the summation of the rise time of ¢
No d.c. power is dissipated in the decoder or memory matrix; the quoted

Ip; is almost entirely dependent on the external load.
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FDR1162 FD family
FDR11621

CHARACTERISTICS (continued)
TIMING DIAGRAM

ton
ton—> [** [+ teouw
o_.—
24
-26F E_i ten
— - —> —tg2
tgim2 } I
0 —
2
_25 -+ u
ta— —] -— — r-—
tia tia tia
0
address
inputs
-103
—»| tpu [e— — tDLH -—
0
data
outputs
— |-— — -
true trn 7255429.1
tar
Note

The indicated points on the vertical axis are specified in the glossary of terms.

Address and output inhibit timing requirements:

1. Address input (and output inhibit input) signals are clocked into the memory dur-
ing ¢, and must remain present throughout ¢}. Address lead time (tgp) must be
>0.

2. The output signals remain steadyfor as many clock cyclesas the address and output
inhibit signals remain unchanged.
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FD family FDR1162Z
FDR11621

CHARACTERISTICS (continued)

GLOSSARY OF TERMS

1. Clock pulse width: tg],
The time for which the clock pulse is LOW; Vg < ~24V

2. Clock pulse fall time: tgyy,
The time between the 10% and 909 voltage points as the clock pulse goes from
HIGH to LOW.

3. Clock pulse rise time: tg| 4
The time between the 90% and 109, voltage points as the clock pulse goes from
LOW to HIGH.

4. Clock delay time: tg1¢2; tp2¢1
The least allowable time between the end of the ¢) (or ¢2) clock pulse and the
start of the ¢2 (or ¢1) clock pulse, defined at =2 V.

5. Fall delay time: tpyy,
After the clock pulse ¢9 reaches LOW, the time that elapses before the output
starts to change from HIGH to LOW.

6. Rise delay time: tpLH
After the clock pulse ¢9 reaches LOW, the time that elapses before the output
starts to change from LOW to HIGH.

7. Output fall transition time: tHy,
The time between the 109 and 90% voltage points as the output goes from HIGH
to LOW.

8. Output rise transition time: tTLH
The time between the 90%; and 10%, voltage points as the output goes from LOW
to HIGH.

9. Read access time: tAR
The time between the 90% point on the negative going edge of the clock pulse ¢]
and the time at which the output is present, defined at 90%.
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FDR116Z

FD family
FDR116Z1

OUTPUT BUFFER DESCRIPTION

The only d.c. supply required is Vp;, the push-pull output buffer supply. Vp; may
be varied between 0 and -28 V according to the output voltage swing required. It
does not affect the operating speed of the memory.

1. Biasing circuit A is used when driving MOS loads. Normal MOS input signals

must drive the address and inhibit inputs.
OVto -26V
e,

8] le; Py

e}

Qy

MOS

MOS

r28sae

Biasing circuit A.

2. Biasing circuit B may be used to interface with TTL, both at the input and the
output of the ROM. Note that no active interface devices are required. At the ad-
dress and C inputs any TTL devices can be used that will sustain a minimum of

+12 V at their output terminals.

+5v
P2
— - —_

I !
— ) |
I |
I |
— | m [
| ! +12 to -1V
I l 1 - +5V]
2l e 7 ) ) e
all :
‘ A L ] o o H [ P—
l | 3 N - f §
— [TTL) B A > | |1
| | — | | R3 | | "
[ ; I{] Formez... | | | l | | i
| l | | | ROM | i | RSN | o
! b | [ | ! | b
| ' ! Ip- Qs :
: : = + T
" 1 y Bl =/
- i e — B
! . 5 ks 7 rzssan
] V289
' ] i 2 +12V $5%
— | )
| l C o
i i ; Biasing circuit B.
I
I X |
w0 ;
! ;| R R=2kA
[ .
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WIRED-OR APPLICATIONS

Use of wired-or output capability:

Applying a LOW signal to the output inhibit leads will cause both of the push pull
output transistors associated with each output driver to turn off. Their output im-
pedances are then very high (about 5 MQ2) and they can be wired-OR with other ROM
output buffers without affecting the output drive capability of any buffer operating in
the low impedance mode. This output inhibit wired-OR capability makes it possible
to use the FDR116Z type ROM in many different applications, suchasthe one shown
here.

Oo— Ay
o A z
° R
“ & q -0
o A 2 o DY
o As | g
4 -0
o— Ao 2 DY
O— As E 2
o— Ag W
o2 C
LA,
L{a 3
- Q-
3
As & 0
. Q3
As & g
A7 @
Ay X O°
Ag W

C
1288427

1024 woxrds, 5 bits per word ROM

I
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FDR116Z FD family
FDR116Z1

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN

To ensure accuracy when ordering a special bit pattern for a Read Only Memory
(ROM) mask, customers should make use of the form on page 12. Eight forms are
needed for 512 word memories. The completed forms enable us to transfer any de-
sired bit pattern into a standard ROM without error. After receipt of the forms our
procedure is as follows:

1.

An IBM card is punched for each row of each sheet of the form. (If he prefers to
do so, the customer may punch his own cards and supply them to us, provided
their format is identical with that of the forms).

. The punched card are incorporated in a computer program that originates the

following:

- a duplicate of the ordered bit pattern, for verification.

- a control tape for programming final electrical testing of the customers's ROM.

- a control tape embodying the ordered pattern of ones and zeros to govern the
movement of the automatic plotter used in mask making.

. The computer print-out is checked against the original order forms; a copy is

also sent to the customer for his verification and signature.

. Upon receipts of the customer's signed verification, full scale masks embodying

the desired pattern are made.

INSTRUCTION FOR COMPLETING THE FORMS

A
ide

B.

Chigtamer bhlacks ON
LUSWOINIEYT O1GCK, UiN

Enter Name, Date and Authorized Signature in the spaces provided.

The ADDRESS INPUTS and CONTENTS

Each page of the ROM Bit Pattern Form is laid out for 64 consecutive words; 16
in each of the four columns (00, 01, 10 and 11).

. ADDRESS INPUTS

a) There are nine Address Inputs; the right-hand bit is always bit 1 and is the
least significant bit; the left-hand bit is bit 9, it is the most significant. The
Address Input leads on the ROM package are labelled A1, Ag, etc., to cor-
respond.

b) The states of bits 1 to 4 are listed consecutively down the page. The state of
bits 5 and 6 are at the head of each of four output columns. The Address Input
of 64 consecutive words are thus uniquely specified on each page.

c)Bit 7, 8 and 9 specify sets of memory locations, 1 set of 64 words per page.
These spaces should be filled by the customer using a consecutive full binary
code. The first positionon page 1 of your specification should be three (or two)
zeros. 1)

Memories of 512 words need 8 pages, of specifications.

d) Only ones (1 = LOW) or zeros (0 = HIGH) should be used in completing the

form.

1) See example on page 12
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PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN (continued)
2. CONTENTS (DATA OUTPUTS)

a) Each column has provision for words of 10 bits numbered 1 to 10, bit 1 is al-
ways the right-hand bit. The output leads of the ROM package are labelled Q1,
Q9. etc., to correspond.

b) The requisite bit pattern should be inserted under headings 1 to 5 using only
ones (1 = LOW) and zeros (0 = HIGH).

3. AUTHORIZED SIGNATURE

Having completed the bit pattern, the customer should check that the forms are
numbered, dated, and signed, as they constitute formal evidence of his request,
In the event that the customer provides his own punched cards the signature on
the computer duplicate will serve as formal evidence.

CHARACTER GENERATION

The FDR116Z1 is meant for generating ASCII characters for display in a system in
which each character is made up of seven 5-bit rows that are traced one at a time.
It is capable of storing 64 different characters, each having its own 6-bit address.

To generate a line of characters for display, word addresses are applied in sequence
to the WORD SELECT inputs A} to A3 and character addresses to the CHARACTER
SELECT inputs A4 to Ag. First, the row to be traced is selected by applying its ad-
dress (3 bits) to inputs A1 to Ag3; then the desired characters are selected by apply -
ing their addresses (6 bits each) to inputs A4 to Ag. When one row in a line of char-
acters has been traced, the next row is generated by applying a new word address
(inputs A] to A3) and repeating the same sequence of character addresses as before.
After the sequence of character addresses has been repeated in conjunction with the
word addresses for all seven rows, the full line of characters has been generated.
Of the FDR116Z1, a selection is available, which has a maximum read rating of 1.67
MHz (cycle time 600 ns).
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FDR1162

FD family

FDR116Z1
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FDR116Z
FOR116Z1

FD family
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FD family

FDR116Z
FDR11621
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FD family

FDR116Z
FDR11621

ROM ORGANIS ATION

In this example, with the word select input address fixed, the ASCII character ad-
dresses are sequentially altered to produce one line of three different characters,
left to right. After 8 sequential binary word select iterations using the same charac-
ter address sequence, the complete line of characters is formed, including a SPACE

line.
ASCIL ASCII ASCIl
Aq Al A character character character
3724 address for address for address for
word select R 0] M
inputs applied to A4 to Ag applied to A4 to Ag applied to Ag to Ag
010010 001111 001101
0 0 row) 0O 0 0 0 O
0 0 1 row? 0 0 0
0 1 0 rows 0
0 1 1 rowy
1 0 0 Tows
1 0 1 Towg
1 1 0 row7y
11 1 rowg
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FD family FDR116Z2

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

CHARACTER GENERATOR
(5 x 7DOT MATRIX; ROW SCAN SYSTEM)

N Pe) 2
24 [ Cy Py

I'/z bit deluyl

Ay | N Ta f22
Az b_l/81

Ay

o |lo |9 |o |n
>
w
ml\'/l
~
>
I~
o

—
Ag address y Q3 ]20
decod matri ._l/
10] A er ix %,
1] A | '\I Qg |19
12| Ag By
13] Ag Qs |18
Bs

Q2 Q3 Q
FDR116Z...

Qs nc nc nc nec Ag

Po nc. m ﬂz A1 Ay A3 A, As Ag Ay Ag

7255376

Pp and metal lid on bottom of the package are connected

QUICK REFERENCE DATA
Read acces time tAR max. 850 ns
Clock rate %) max. 1.2 MHz
Power dissipation at fy =1 MHz Py typ. 90 mWw
D.C. noise margin ML, My > 1 Vv
Operating ambient temperature Tamb =55 to +85 OC

PACKAGE OUTLINE 24 lead metal -ceramic dual in-line (See General Section).
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FDRN6Z2 FD family

GENERAL DESCRIPTION

The FDR116Z2 is a pre-programmed specimen of the FDR116Z.

It is intended for use as character generator in display systems, using a 5 x 7 dot
matrix, where the characters are built-up with one horizontal row at a time.

The device contains a sub-set of the ASCII character setviz. the lower case symbols
and a pictorial representation of the control symbols.

When the device is used in combination with the FDR116Z1, the full 7-bit ASCII code
character set can be displayed.

RATINGS

For this information see data
CHARACTERISTICS sheets of FDR1167Z

OUTPUT BUFFER DESCRIPTION

APPLICATION INFORMATION

To use the FDR116Z2 as a character generator, the ASCII code of the character to
be displayed should be applied to the address inputs Agto Ag with the following cor -
respondence:

ASCII bit address input
by Aq
b2 As
b3 Ag
b4 A7
bs Ag
bg Ag

For row selection a three bit binary number should be applied to addressinputs A1
to A3 (A1 being the least significant bit).

On page 5 a 128 character ASCII character generator is given.

The diagram incorporates a "descender" circuit, with which the lower case g, j, p,
q and y can be lowered two rows.

For this purpose an adder circuitisinserted between the row counter and the READ
ONLY MEMORIES.

When a lower case g, i, p, g )
number (actually the binary number 14 is added), which causes
displayed two rows lower.

The output 23 of the adder is used to blank all outputs in order to avoid a repeated
display of the character during rows 9 and 10 in the "normal” position, or during
rows 0 and 1 in the "descended" position.

ted from the +ow
ted Irom th

g or yis detected a bi nary 2 is sul fr e TOW

he character to be
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ADDRESS INPUTS
b6 bs bg b3 b by

A9 Ag A7 A6 Ap Ay
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X X 0
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00 X X 1

FDR116Z2 BIT PATTERN AND FONT (continued)
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The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology. '

READ ONLY MEMORY, 256 WORD, 10 BITS PER WORD

Q; Q@3 Q4 Qs Qg

Q; Qg Qg Qyp C

FDR126Z...

Ay A, As Ag Ay

A,

7255665

P( and metal package bottom are connected.

QUICK REFERENCE DATA
Read access time tAR max. 1 ps
Clock rate fy 0.1 to 1 MHz
Power dissipation at f5 =1 MHz Pav typ. 100 mw
D.C. noise margin My, My, > 1.0V
Operating ambient temperature Tamb =55 to +85 ©OC

PACKAGE OUTLINE 24 lead metal ceramic dual in-line (See General Section).

November 1973 1
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FDR1262 FD family
FDR12621
3 24
2 Py
Q1]23
i ( Q2]22
51A
: — '{ Q3j21
6 A, - L
J{ Q4 )20
7 1A, — I >
8la, ] I as|19
address | memory
9 |As decoder ] matrix ,\C< ag|18
101A Bl
: - ( Qq|17
1A, >—l/
[ | N as)t6
12| Ag || ,_l/ .
1 II{ Qg 15
— L
= Qo4
131¢ 1/2 bit delay
Po
|1 7255666
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FD family FDR126Z

FDR1262Z1

GENERAL DESCRIPTION

The FDR126Z is a monolithic 2560 bit read only memory. When orderingan FDR126Z
the customer must send a bit pattern matrix (see example onpages 12, 14to17) with
the desired content.- For performance evaluation, we can supply specimens of
FDR126Z1, which is identical to the FDR126Z but contains a bit pattern of our own.
The FDR126Z requires a two phase clock; the outputs remain steady as long as the
address remains unchanged.

The memory matrix is programmed with the aid of a mask pattern during manu-
facture. The only d.c. supply is the output buffer supply, whichis variable and can
be biased to drive bipolar output loads direct.

The FDR126Z1 is a pre-programmed version of the FDR126Z READ-ONLY memory.
It is intended to convert from ASCII to SELECTRIC line code and vice versa.

When 7-bit address of either code is applied to the inputs of the ROM, the corre-
sponding 7-bits of the other code will appear at the outputs.

The three remaining outputs are used for parity and control code indications.

The electrical characteristics of the FDR126Z1 are equal to those of the FDR126Z.

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs, outputs

and supply terminals, with reference to Py +.5to0 -30 V
Power dissipation up to Tamp = 25°C Ptot max. 1 W
Junction temperature Tj max. 150 ©°C
Storage temperature Tstg -65to +150 °C
Total current through terminal Pj -1p; max. 40 mA
Output current (per output) Eale) max. 20 mA
THERMAL RESISTANCE
From junction to ambient Rth j-a = 125 °C /W
Note

All terminals are protected against over-voltage caused by static charges.

HIH
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FDR1262Z FD family

FDR12621
CHARACTERISTICS at T, = =55 to +85 °C
ELECTRICAL DRIVE Svmbol min. t max Conditions
REQUIREMENTS y - Yp. max. and references
Clock rate f4 0.01 - 1.0 MHz
. - e see timing diagram
Clock pulse width :élL 8 2(5) : ; g pz for parameter def-
$2L 0B initions
Clock pulse fall time tyHL - - 0.10 ps
Clock pulse rise time tyLH - - 0.10 ps
Clock delay time th142 0 - 45 us
Clock delay time th261 0 - 45 ps
Clock input voltage level
HIGH VoH -2 0 H0.3 V
LOW VoL -28 =26 -24 V
Address input and output
inhibit input logic
levels:
HIGH Vaur VCH -2 0 +0.3 V
LOW Var, Ve | -28 =12 -9V

4 January 1971




FD family FDR1262
FDR1262Z1

CHARACTERISTICS (continued)

Test conditions: Vpy = =12 V to =14 V; Tapp = =55 to +85 °C; P = grounded; stan-
dard load: 30 pF in parallel with 150 k to PQ.

ELECTRICAL DATA Symbol |min. typ. max. Conditions and
references
Read access time tAR - 0.75 1 ps
Output levels:
HIGH VQH -1 - 0V
LOW VoL -14 - -10 V
Address input capacitance | Cp - 3.6 5.0 pF| bias:Vp=10 V;f¢=l MHz
Output inhibit input
capacitance Cc - 3.2 4.0 pF
Clock input capacitance Cs1 - 19 30 pF ]bias:VC=V¢=OV;f¢=lMHz
Ce2 - 20 30 pF
Cy1 - 11 20 pF .. . _ i
sz - 12 20 pF }blas.v¢--26v,f¢-1 MHz
Leakage currents:
Address input and
output inhibit input
currents HINE 1 VA =Vgo =-15V; all
- - HA X
-loL [other terminals at Vp);
Tamb = 25 °C
Vg4 = =28 V; all other
Clock input current —I¢L - - 100 pA {terminals at Vpg;
Tamb = 25 °C
Output resistance
HIGH RqQu - 400 - Q
LOW RQL - 300 - Q| Vpy=-5V
Clock power dissipation
(see note 1) (¢ +¢2) P¢ - 36 - ran 35 =1 MHz
Supply current p, =13V
(see note 2) —Ipl - 5.0 - mA {f¢ =1 MHz
Tamb = 25 °C
Output transitiontimes:
fall time tTHL - 100 - ns
rise time tTLH - 100 - ns
Delay times: fall time tDHL - 20 - ns
rise time tDLH - 20 - ns
D.C. noise margin Mj,, My 1 - -V

Note 1: No d.c. power is dissipated in the decoder or memory matrix; the quoted
power dissipation is a.c. only.
Note 2: Ip; is almost entirely dependent on the external load.
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FDR12621

CHARACTERISTICS (continued)

TIMING DIAGRAM

teon
— -
tagHL—* - —toy
0—.—-
2,
_254: 7 tgaL
— -—
— - N -t g2
ta1g2
0—
2,
26T 7
—aitiale— tiAle—
ADDRESS
INPUTS
4
=10
—»l tpy [*— —»{tpy [+
0
DATA
OUTPUTS
— - — -
trhe treH 72556704
tAR .

Address and output inhibit timing requirements:

1."Address and output inhibit signals are clocked into the memory during ¢j, and
must remain present throughout ¢;. Address and output inhibit lead time (tga)
must be > 0, during the shaded interval.

2. The output signals remain steady foras many clock cycles as the address and out-
put inhibit signals remain unchanged.

Note:
The indicated points on the vertical axis are specified in the glossary of terms.
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FDR1262Z1

CHARACTERISTICS (continued)

GLOSSARY OF TERMS

1.

10.

Clock pulse width: tg],
The time for which the clock pulse is LOW; Vd’ <-24 V.

Clock pulse fall time: t
The time between the 10% and 90% voltage points as the clock pulse goes from
HIGH to LOW.

. Clock pulse rise time: ty] 4

The time between the 90% and 10% voltage points as the clock pulse goes from
LOW to HIGH.

. Clock delay time: th1425 th2¢1

The least allowable time between the end of the ¢ (or ¢2) clock pulse and the

start of the ¢2 (or ¢1) clock pulse, defined at =2 V.
. Fall delay time: tpyp,

After the clock pulse ¢ reaches LOW, the time that elapses before the output
starts to change from HIGH to LOW.

Rise delay time: tpp H
After the clock pulse ¢2 reaches LOW, the time that elapses before the output
starts to change from LOW to HIGH.

. Output fall transition time: tTHy,

The time between the 10% and 90% voltage points as the output goes from HIGH
to LOW.

. Output rise transition time: tT[,H

The time between the 90% and 10% voltage points as the output goes from LOW
to HIGH.

. Output inhibit time: tcp,

The minimum time thatthe output inhibit signal must be present during ¢4 in order
to inhibit the output, defined at -2 V.

Read access time: tAR
The time between the 90% point on the leading edge of the clock pulse ¢; and
the time at which the output is present.

Hin
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OUTPUT BUFFER DESCRIPTION

The only d.c. supply required is Vp;, the push-pull output buffer supply. Vp; may
be varied between 0 and —28 V according to the output voltage swing required. It

does not affect the operating speed of the memory.

1. Biasing circuit A is used when driving MOS loads. Normal MOS input signals
must drive the address and inhibit inputs.

0Vto-26V
—— -12v
91] Iﬂz Py
Ay
Ay E Q;
! ]
! =)
| — |
| FDR126Z | | |
:A7 read only | | |
—A; memory | _! :
|
!

Biasing circuit A

MOS

”

7255669

2. Biasing circuit B is used whendriving TTL loads direct from each output buffer.
This circuit allows also to drive MOS circuits direct from TTL. For this purpose
special TTL gates are available (FJH301, FJH311 and FJH321), witha guaranteed
minimum output breakdown voltage of 15 V.

ov

FJ

[ r

|

+5V

R1 =820 <
R2 =820 Q
R3 = 12kQ

All resistors: + 5%

Biasing circuit B

12VE5%

2| |2 Im
R2
Ay Q R1
] [
| I
| |
| FOR1262 [
2kn[] : read only ! [ R2
FJ 1"—_ : memory : —‘] £
| 1
1A 01 F1y
2k0)| R3! R3
P
—_—1 0 =12V to-14V

1285661 5V
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FDR12621

WIRED-OR APPLICATIONS

Use of wired-or output capability:

Applying a LOW signal to the output inhibit leads will cause both of the push pull
output transistors associated with eacii output driver to turn off. Their output im-
pedances are then very high (about 5 MQ) and they can be wired-or with other ROM
output buffers without affecting the output drive capability of any buffer operating in
the low impedance mode. This output inhibit wired-or capability makes it possible
to use the FDR126Z type ROM in many different applications, such as those shown here.
Note that the terminals Ag and Ag although shown as address inputs, must actually
be output inhibit signals synchronous with the address.

o— A Q -0
o— A, s Q, —O0
o- Ay g Q, 0
O- A, g Q, -0
o— Ag Z Qg 0
o- Ag S Qs -0
O- A g Q; F 0
O~ Ag E Qg -0
Ag O C Qg -0
Qo 0
LA, Q, L—J
S— AZ = 02 ——

Ay g Q

A, g Q,

Ag N Qg

Ag @ Qg

Ay O—————C Qg

Qo 7255668

L
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FDR126Z1

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN

To ensure accuracy when ordering a special bit pattern for a Read Only Memory

(ROM) mask, customers should make use of the form on page 12. Four forms are

needed for 256 word memories. The completed forms enable us to transfer any de-

sired bit pattern into a standard ROM without error. After receipt of the forms our
procedure is as follows:

1. An IBM card is punchedfor each row of each sheet of the form. (If he prefers to
do so, the customer may punch his own cards and supply them to us, provided
their format is identical with that of the forms).

2. The punched card are incorporated in a computer program that originates the
following:

- a duplicate of the ordered bit pattern, for verification.

- a control tape for programming final electrical testing of the customers's
ROM. :

- a control tape embodying the ordered pattern of ones and zeros to govern the
movement of the automatic plotter used in mask making.

3. The computer print-out is checked against the original order forms; a copy is
also sent to the customer for his verification and signature.

4. Upon receipts of the customer's signed verification, full scale masks embodying
the desired pattern are made and the unique type number suffix is assigned.

INSTRUCTION FOR COMPLETING THE FORMS
A. Customer block: ON EACH FORM

Enter Name, Date and Authorized Signature in the spaces provided.

B. The ADDRESS INPUTS and CONTENTS

Each page of the ROM Bit Pattern Form is laid out for 64 consecutive words; 16
in each of the four columns (00, 01, 10 and 11).
1. ADDRESS INPUTS

a) There are nine Address Inputs; the right-hand bit is always bit 1 and is the
least significant bit; tH& left hand bit is bit 9, it is the most significant. The
Address Input leads on the ROM package are labelled Ay, Ag, etc., to corre-
spond.

b) The states of bits 1 to 4 are listed consecutively down the page. The state of
bits 5 and 6 are at the head of each of four output columns. The Address Input
of 64 consecutive words are thus uniquely specified on each page.

c) Bits 7, 8 and 9 (or bits 7 and 8 only, for 256 word memories) specify sets of
memory locations, 1 set of 64 words per page. These spaces should be filled
by the customer using a consecutive full binary code. The first position on
page 1 of your specification should be three (or two) zeros. 1)

Memories of 256 words need 4 pages, of specifications.

d) Only ones (1 = LOW) or zeros (0 = HIGH) should be used in completing the
form except where, as with 256 word memories, column 9 is unused and is,
therefore, left blank.

1) See example on page 12.

10 “ ” January 1971
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a) Each column has provision for words of 10 bits numbered 1 to 10, bit lisal-
ways the right-hand bit. The output leads of the ROM package are labelled
Q1, Q2, etc., to correspond.

b) The requisite bit pattern should be inserted under headings 1 to 10 using only
ones (1 = LOW) andzeros (0 = HIGH), except wherea column is unused and is,
therefore, left blank.

3. AUTHORIZED SIGNATURE
Having completed the bit pzttern, the customer should check that the forms are
numbered, dated, and signed, as they constitute formal evidence of his request.
In the event that the customer provides his own punched cards the signature on

the computer duplicate will serve as formal evidence.
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FD family FD§126§
FDR12621

GENERAL DESCRIPTION of FDR126Z1

The FDR126Z1 is a version of the FDR126Z pre-programmed to convert from ASCII
to SELECTRIC line code and vice versa.

When any 7-bit address of either code is presented to the input the FDR126Z1 will
deliver the corresponding word at its output,

The direction of conversion is selected with the eighth address input.

The correspondence between code bits and inputs and outputs is shown in the table
below.

address input ASCII bit SELECTRIC bit output
Al by 1 Q1
A by 2 Q)
Ag bg B Qe
A7 b7 S Q7

Ag =LOW: conversion from SELECTRIC line code to ASCII.

Ag = HIGH: conversion from ASCII to SELECTRIC line code.

Output Qg adds an odd parity bit to the 7-bit output code on Q to Q7 (see note).
Output Qg LOW indicates odd parity at the input.

Comparison of the Qg output with the parity bit added to the input word indicates
whether or not the input code is correct.

If Q10 is LOW, the word on outputs Qj to Q5 is a line control code.

Note:
1 = LOW; 0 = HIGH

January 1971 l ' ” 13
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FD family 53213151
131

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology .

READ ONLY MEMORY, 512 WORD, 8 BITS PER WORD

[16]
Qy Q2 Q3 Q4 Qs Qg Q7 Qg C2

FDR131Z...

Ay A3 A, As Ag A7 Ag

7255671

Pp and metal lid on bottom of the package are connected

QUICK REFERENCE DATA
Read access time tAR max. 1.5 us
Clock rate fy max. 0,66 MHz
Power dissipation (MOS load) Ptot typ. 100 mW
D.C. noise margin My, ML > 1.0 A%
Operating ambient temperature Tamb 0 to 70 oC

PACKAGE OUTLINE 24 lead metal ceramic dual in-line (See General Section).

November 1973 1
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FDR13121
[3 4 24
2 2, Py
284Cy 1/2 bit delay
Q1]22
51A I /)
6]A; i ( Q|21
T1As l'{ Q320
8|A,L
'{ Q419
9As address || memory L
decoder matrix 4'_5‘ as |18
10| Ag
1] A, l'\( Q)17
= 12]Ag N 1 aslts
= 13| Ag
if Qg |15
14C2 8 1/, bit delay
Po
I‘l 7255672.1
2 H l! November 1573
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GENERAL DESCRIPTION

The FDR131Z is a monolithic 4096 -bit READ-only memory (ROM) with a capacity of
512 words, 8 bits per word. With two output -inhibit control lines C1 and C2 it can
also operate as a 1024-word, 4 bits per word memory. The memory matrixis given
the desired content by means of a special mask. When ordering, customers have to
complete a set of forms specifyingthe bit pattern to be associated with each address.
The output - inhibit control make it possible to use several FDR131Z memories in
wired-OR configuration.

The onlyd.c. supply is the output buffer supply (P1), which may be adapted to inter -
face direct with either MOS or bipolar DTL/TTL. All terminals of the FD circuits are
effectively protected against over voltage caused by static charge.

A pre-programmed specimen of the FDR131Z is the FDR131Z1 given on page 14.

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs, outputs

and supply terminals, with reference to Py +0.5 to =30 V
Power dissipation up to Tamb =25°C Prot max. 1 W
Junction temperature Tj max. 150 °C
Storage temperature Tstg -65 to +150 °C
Total current through terminal P -IpPy max. 40 mA
Output current (per output) tlQ max. 20 mA
THERMAL RESISTANCE
From junction to ambient Rth j-a = 125 OC/W

T
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FDR13121

CHARACTERISTICS at Ty, = 0 to +70 °C

ELECTRICAL DRIVE Svmbol min. t max Conditions
REQUIREMENTS Y - P : and references
Clock rate f¢ 0.1 - 0.66 MHz | (see note)
. _ see timing diagram
Clock pulse width :¢1L (()) 2(5) ; ;8 p: for parameter def-
¢2L : e initions

IClock pulse rise time

(91, ¢2) tyLH - - 1.0 ps
IClock pulse fall time ty1HL 0.165 - 1.0 ps }See note

t$2HL - - 1.0 ps

Clock delay time th1p2 0 - 4.5 ps
Clock delay time t92¢1 0 - 4.5 ps
Clockinput voltage level

HIGH V¢H -2 0 t0.3V

LOW V¢L -28 =26 =24V
Address input and output

inhibit input logic

levels:

HIGH VaH, Vel -2 0 +0.3V
Note:

At frequencies higher than 191 kHz the maximum clock pulse rise and fall times
will be determined by the minimum ¢ and ¢9 pulse width.

4 ‘ ' “ December 1970
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CHARACTERISTICS

Test conditions: Vpy = =12 V to =14 V; Tamp = 0 to +70 °C; P = grounded; standard
load: 30 pF in parallel with 150 k2 to Pg.

ELECTRICAL DATA Symbol| min. typ. max. Conditions
and references
Read access time tAR - 1.2 1.5 ps | seenote 1l
Output levels:
HIGH VQu -1 - (VY
Low VQL -14 - =10V
Address input and
output ix.1hib'1t input bias: VA = Vg =0 V;
capacitances CaCc | = 3.2 4.0 pF l fs = 1 MHz
Clock input capacitance Cy1 - 18 22 pF ) B e
ng _ 16 20 pF } bias: Vg = 0 V; f =1 MHz
C - 11 14 pF| .. . _ e
cﬁi - 9.5 12 pF } bias:Vy=-26V; f3=1 MHz
Leakage currents:
IAddress input and
output inhibit input Va = Vg = =15 V; all
currents IS o - L .
- - - 1 pA 1 other terminals at Vpg;
CL Tamb = 25 °C
Vg = —28 V; all other
Clock input current -I¢L - - 100 pA [ terminals at Vpq;
Tamb = 25 °C
[Output resistance .
HIGH RoH - 500 - @
LOW RQL - 350 - Q Vpy=-5V
IClock power dissipation
(see note 2) (¢1 + ¢2) P¢ - 36 - mW {? =1 MHz
Supply current Py =-13V
(see note 3) —IP1 - 4.0 - mA { fd>: 1 MHz
Tamb = 25 °C
Output transition times:
fall time tTHL - 200 =~ ms
rise time tTLH - 200 ~ ns
Delay times: fall time tDHL - 20 - ms
rise time tDLH - 20 - ms
D. C. noise margin My, My 1 - -V

Note 1: Assuming the fall time of ¢ and rise time of ¢ is less than 40 ns.

Note 2: No d.c. power is dissipated in the decoder or memory matrix; the quoted
power dissipation is a.c. only.

Note 3: Ipy is almost entirely dependent on the external load.

December 1970 l ‘ )
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FDR1312 FD family
FDR1312Z1

CHARACTERISTICS (continued)
TIMING DIAGRAM

o
ton—> [+ > |+ tgw
0 -
&4
—26F 7 taa
—! -
— |-— — ‘_tﬂzﬂ1
tgig2
0 -
2,
. -
tiale —>|tI.A<— tiale—
ADDRESS
INPUTS
-0+ ¥
— tpHL |— > to H [
0
DATA
OUTPUTS
— - — -—
trhL tren 72556701
——  thg ——!

Address and output inhibit requirements:

1. Address and output inhibit signals are clocked into the memory during ¢, and
must remain present duringthe shadedinterval. Address lead time (ty A) must be
> 0.

2. The output signals remain steady when the address and output inhibit signals re-
main unchanged.

Note:

The indicated points on the vertical axis are specified in the glossary of terms,

6 i ' ’ I December 1970
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CHARACTERISTICS (continued)

GLOSSARY OF TERMS

1. Clock pulse width: tyL
The time for which the clock pulse is LOW; V¢ < =24V

2. Clock pulse fall time: tyH],
The time between the 10% and 90% voltage points as the clock pulse goes from
HIGH to LOW.

3. Clock pulse rise time: ty1.H4
The time between the 90% and 10% voltage points as the clock pulse goes from
LOW to HIGH.

4. Clock delay time: t$1¢2; 1921
The least allowable time between the end of the ¢; (or ¢2) clock pulse and the
start of the ¢ (or ¢1) clock pulse, defined at -2 V.

5. Fall delay time: tpyJ,
After the clock pulse ¢ reaches LOW, the time that elapses before the output
start to change from HIGH to LOW,

6. Rise delay time: tpLH
After the clock pulse ¢2 reaches LOW, the time that elapses before the output
starts to change from LOW to HIGH.

7. Output fall transition time: tTH]J,
The time between the 10% and 90% voltage points as the output goes from HIGH
to LOW.

8. Output rise transition time: tT1 H
The time between the 90% and 10% voltage points as the output goes from LOW
to HIGH.

9. Read acces time: tAR
The time between the 90% point on the leading edge of the clock pulse ¢] and the
time at which the output is present, defined at 90%.

December 1970 7
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FDR1312 FD family
FDR13121

OUTPUT BUFFER DESCRIPTION

The only d.c. supply required is Vpy, the push-pull output buffer supply. Vp; may
be varied between 0 and -28 V according to the output voltage swing required. It
does not affect the operating speed of the memory.

1. Biasing circuit A is used when driving MOS loads. Normal MOS input signals
must drive the address and inhibit inputs.

0V to-26V

aJ JﬂZ i |P2
A — E & Mos
|

| |
| I
| | |
FORIZ | | L] [
Ag read only | [ 1 |
Thg|| memory | | : IPZ :
— ad
1 a. ! [
= L Mos

ol
&
.

7255673

Biasing circuit A
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OUTPUT BUFFER DESCRIPTION (continued)

2. Biasing circuit B is used to interface direct with TTL on both the inputs and out-
puts of the READ-only memory. No active interface components are required.
The TTL circuits on the inputs of the ROM must be able to sustain at least +12V
at their outputs.

The quadruple NAND gate FJH301 and the sextupleinverter FJH321 are especially
manufactured with a guaranteed breakdown voltage of 15 V for this purpose.

+5V
b

TTL

l l
| |
| |
e
I l +12V to -1V
| | o
> o b
A
= s i
l ! z 5 !
RS * = R& | |1
l | — | =
(. I rFormz.. | | Il | I I
tl ! | | ROM i || e : | |
| | | | P | FJl |
0 f = e
L A - ™) H—
I l C? ___jr-) R2
—i TTL T C, 1 R4 | |
i I B 12V to - 16V 7T
—T L ' +12V £5%
i | Ri=2k0
=] i
7 T | m._;uzkn
! resistor values: +5%

[T

»
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FDR131Z FD family
FDR13121

WIRED-OR APPLICATIONS

Use of wired-or output capability:

Applying a LOW signal to the output inhibit leads will cause both of the push pull
output transistors associated with each -output driver to-turn off. Their output im-
pedances are then very high (about 5 MS2) and they can be wired-or with other ROM
output buffers without affecting the output drive capability of any buffer operating in
the low impedance mode. C; controls output buffers 1to 4, and Cg controls output
buffers 5 to 8. This output inhibit wired-or capability makes it possible to use the
FDR131Z type ROM in many different applications, such as those shown here.

1024 words

4 -bits per word

oAy
o— |
Az Q o
oO———————A3 =
o— A4 2 Q; ° 4 outputs
o Q3 —0
10 address  ©~ As g: 'R
o—
inputs Ag ~ Qg
o———4 & o |
o——As &
¢ 5 af—
o———— Ay u Q
C ®
C2
725567
1024 words
8 -bits per word
o A
o Az a DN
o— Ay )
S 0, )
o A, €
A 4B —
10 address o= 5 >
inputs o— As N Qg ° 8 outputs
A1 5 g o
o— Ag
- e}
As b g o
C
Argo—f !
C2
Ay

=z
A, &
e T ayl—
As o Q
2 Q
Ag
N Qg
Ao Qg
Ae g Q7
Ag 2

7255675
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PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN

To ensure accuracy when ordering a special bit pattern for a Read Only Memory

(ROM) mask, customers should make use of the form on page 13. Eight forms are

needed for 512 word memories. The completed forms enable us to transfer any de-

sired bit pattern into a standard ROM without error. After receipt of the forms our
procedure is as follows:

1. An IBM card is punched for each row of each sheet of the form. (If he prefers to
do so, the customer may punch his own cards and supply them to us, provided
their format is identical with that of the forms).

2. The punched cards are incorporated in a computer program that originates the
following:

- a duplicate of the ordered bit pattern, for verification.

- a control tape for programming final electrical testing of the customer's
ROM.

- a control tape embodying the ordered pattern of ones and zeros to govern the
movement of the automatic plotter used in mask making.

3. The computer print-out is checked against the original order forms; a copy is
also sent to the customer for his verification and signature.

4. Upon receipts of the customer's signed verification, full scale masks embodying
the desired pattern are made and the unique type number suffix is assigned.

INSTRUCTION FOR COMPLETING THE FORMS
A. Customer block: ON EACH FORM

Enter Name, Date and Authorized Signature in the spaces provided.

B. The ADDRESS INPUTS and CONTENTS

Each page of the ROM Bit Pattern Form is laid-out for 64 consecutive words; 16
in each of the four columns (00, 01, 10 and 11).
1. ADDRESS INPUTS
a) There are nine Address Inputs; the right-hand bit is always bit 1 and is the
lcast significant bit; the left -hand bit is 9, it is the most significant. The Ad-
dress Input leads on the ROM package are labelled Ay, A, etc., to corre-
spond.

b) The states of bits 1 to 4 are listed consecutively down the page. The state of
bits 5 and 6 are at the head of each of four output columns. The Address Input
of 64 consecutive words are thus uniquely specified on each page.

Bit 7, 8, and 9 (or bits 7 and 8 only, for 256 word memories) specify sets of
memory locations, 1 set of 64 words per page. These spaces should be filled
by the customer using a consecutive full binary code. The first position on
page 1 of your specification should be three (or two) zeros. 1)

Memories of 256 words need 4 pages, of specifications.

Only ones (1 = LOW) or zeros (0 = HIGH) should be used in completing the
form except where, a column is unused and is, therefore, left blank.

~

C

d

~

1y See example on page 13

December 1970 11



FDR131Z FD family
FDR13121

2. CONTENTS (DATA OUTPUTS)
a) Each column has provisic;;x for words of 10 bits numbered 1 to 10, bit 1 is al~-
ways the right-hand bit. The output leads of the ROM package are labelled
Q), Q2. etc., to correspond.
b) The requisite bit pattern should be inserted under headings 1 to 10 using only
ones (1 = LOW) and zeros (0 = HIGH), except where a column is unused and

is, therefore, left blank.

3. AUTHORIZED SIGNATURE
Ha_vi—ng completed the bit pattern, the customer should check that the forms are
numbered, dated, and signed, as they constitute formal evidence of his request.
In the event that the customer provides his own punched cards the signature on

the computer duplicate will serve as formal evidence.

12 December 1970
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HIGH

Note: 1 = LOW; 0
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FDR131Z FD family
FDR131Z1

GENERAL DESCRIPTION of FDR131Z 1

The FDR131Z1is a version of the FDR131Z pre-programmed to convert from ASCII

to EBCDIC and vice versa.

When the standard 7-bit ASCII code plus parity is presented to address inputs Aj to
Ag, the FDR131Z1 will deliver the corresponding 8-bit EBCDIC code at its outputs,
when the Ag input is HIGH. Conversely, when the standard 8-bit EBCDIC code is pre-.
sented to inputs A] to Ag, the corresponding ASCII code plus parity will be delivered
at the outputs when Ag is LOW. The code conversion circuits from ASCII to EBCDIC
are provided in duplicate to accomodate either odd or even parity. The correspond-
ence between code bits and inputs and outputs is shown in the tables below and on the

following pages.

Conversion from ASCII to EBCDIC

ASCII-bits ROM inputs 1) | ROM outputs | EBCDIC -bit s
by (least significant bit) Aq Q1 7 (least significant bit)
b2 Al Q2 6
b3 A3 Q3 5
bg Ag Q4 4
bs A3 Qs 3
b Ag Q6 2
b7 (most significant bit) Ay Q7 1
bg (odd or even paratity) Ag Qs 0 (most significant bit)

Correspondence of ASCII(A) to EBCDIC(E) code

To find the 7-bit ASCII code for a particular symbol, (see table on page 15) write
down the binary coded decimal number belonging to that symbol; e.g., the number
belonging to the letter g is 103, which means that the corresponding binary digits

for bits b7 to bj of the ASCII code are 1100111.

1y Condition: A9 is HIGH
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FDR13121
Correspondence of ASCII(A) to EBCDIC(E) code (continued)
0-15 16-31 32-47 |48-63| 64-79 | 80-95|96-111| 112-127

A E A E A E|A E|A E|A E|A E|A E
0| NUL NUL|DLE DLE|SP SP|0 O|w@ w«|P P|\ Tip p
1/SOH SoH |Dc1 Dc1|:' '|1 1|]A A|/Q Qla a|q gq
2| STX STX | DC2 DC2 " "12 2B B|R R|b bj|r r
3| ETX ETX | DC3 DC3 |+ # |3 3[C C|S S|c ci|s s
4| EOT EOT | DC4 DC4 | § $|/4 4D D|{T T|d djt t
5| ENQ ENQ | NAK NAK | % %|5 S{E E|U Ule eju u
6 | ACK ACK | SYN SYN & &6 6| F F|V Vif f|v v
7| BEL BEL | ETB EOB| / |7 7/G G|W Wig g|w w
8 | BS BS CAN CAN | ( (]8 8/H H|X X|h hjx X
9 | HT HT EM EM ) Y19 911 1Y Y|i i|vy y
10 | LF LF SUB  SUB <ty 0] J1Z Z|j j|z 4
nm|vr vr |Esc PRE | + +|; |k K|[ (|x k|{ (
12| FF FF |FS IFS |, ,|< </L L|\ /|1 1}: I
13|CR CR |[GS IGS |- =-f= =M M|] H)fm m|} ) |«
14 | SO SO RS IRS . .}l >IN N{~ —in nj-~ ¢
15 | SI SI us 1US / /1?2 210 O - _}o o |DELDEL
Explanation of symbols
NUL = null DLE = data link escape —_—
SOH = start of heading DC1 to DC4 = device control —
STX = start of text NAK = negative acknowledge —
ETX = end of text SYN = synchronous idle —
EOT = end of transmission ETB = end of transmission block
ENQ = enquiry CAN = cancel
ACK = acknowledge EM = end of medium
BEL = bell SUB = substitute
BS = backspace ESC = escape
HT = horizontal tab FS = file separator
FF = form-feed GS = group separator
CR = carriage return RS = record separator
SO = shift out US = unit separator
SI = shift in DEL = delete (rub out)

The ASCII to EBCDIC characters for which there was no correspondence have been
converterd as follows:

128-ASCII | 256-EBCDIC 128-ASCII | 256-EBCDIC
[ ( \ 11
\ / { (
] ) } )
- — ~ ¢

1) The EBCDIC to ASCII is ' to/

Janvary 1974 15
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Conversion from EBCDIC to ASCII

When the standard 8 -bit EBCDIC code is presented to inputs Ajto Ag, the correspond-
ing ASCII code plus parity will be delivered at the outputs when Ag is LOW.

EBCDIC -bits ROM -inputs 1y | rOM -outputs | ASCII-bits
7 (least significant bit) Aq Q1 by (least significant bit)
6 A Q2 b2
5 A3 Q3 b3
4 Ay Q4 by
3 As Qs bs
2 A6 Q6 bg
1 A7 Q7 b7 (most significant bit)
0 (most significant bit) Ag Qg bg (even parity)
Correspondence of EBCDIC to ASCII code

0-15 16-31 32-47 48-63 64-79 [80-95 |96-111 |112-127

E A E A E A E A E A|E A|E A|E A
O|NUL NUL |DLE DLE|DS -~ - - |SP SP|& -|- -
1{SOH SOH |DC1 DC1 |SOS = - - - -\=- =-\/ /|- -
2|STX STX |[DC2 DC2|FSs -~ SYN SYN| - -1|- -|=- =]~ =~
3|ETX ETX |DC3 DC3 |- - - - - -4y == -{- -
4|PF - |RES - |[BYP - PN - - -l == -|- -
5{HT HT |NL - |LF LF [RS - - == == -|- -
6|LC - |BS BS |EOB ETB|VC - - =-|- =-|- =-|- -
7|DEL DEL |IL - |PRE ESC|EOT EOT| = - |- —-|=- -—-|—- -
8 - - |CAN CAN| - - - - - - |- == - -
9| - - |EM EM |- - - - - - -l -|- -
10{SMM - |CC - (SM -~ - = [ L e
11{VT VT - - |- - - - A E I 2
12|FF FF |IFS FS |- - |DC4 DC4 < < |* * % G|« @«
1I3/CR  CR |IGS GS |ENQ ENQ|NAK NAK| ( (|) ) |- -
14|sO SO |IRS RS |ACK ACK| - -+ + 5 = == =
15|81 SI IUS US |BEL BEL|SUB SUB| | : |— A

1) Condition: Ag = LOW
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Correspondence of EBCDIC to ASCII code (continued)

To find the 8-bit EBCDIC code for a particular symbol (see table below and on page
16), write down the decimal number belonging to that symbol; e.g., the number be-
longing to theletter g is 135, which means the corresponding number for the bit po-
sitions 0 to 7 of the EBCDIC code is 10000111,

128-143144-159 | 160-175 | 176-191 | 192-207 | 208-223 | 224-239 240-255
E A |E A E A E A E A E A E A E

- - |- - - - - - - - - - - 0 0
a alj j |- =-|- -|la aly] 11|~ - 11
b b |k k s s - - | B B K K S S 2 2
c c¢ |1 1 t t - - C C L L T T 3 3
d d m mlu u - - D DI!M M U U 4 4
e e |n n v v - - E E N N \Y v 5 5
f f lo o] W w - - F F (6] O W w 6 6
g g lp p |x x - =-1G G |P P X X 7 7
h h|gq qly v |- =-|H H|Q Q Y Y 8 8
i i r r z zZ - - 1 1 R R Z Z 9 9

December 1970 17
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FD family FDR131Z2

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channel enhancement mode technology.

CHARACTER GENERATOR
(5 x 7 DOT MATRIX; COLUMN SCAN SYSTEM)

[21] [19]
Q) Q, Q. Qs

Q3

Qg

Q7 n.c. C;

FDR131Z...

Az

A3 A, As Ag

A7 Ag

7255778

Py and metal lid on bottom of the package are connected

QUICK REFERENCE DATA
Read access time tAR max. 1.5 ps
Clock rate i max. 0.67 MHz
Power dissipation at f¢ = 0.67 MHz Pav typ. 90 mW
D.C. noise margin My, My, > .O Vv
Operaring ambient temperature Tamb 0 to +70 oC

PACKAGE OUTLINE 24 lead mectal ceramic dual in-line (See General Section).

November 1973 I l 1

i



FDR131Z2 FD family

[3  a 24
g] . 212 P‘l
281C1 1 1/, bit delay
'{ Q22
51A I /
61A; i{ Qg |21
7]As l’\[ Q;]20
81AL
Q419
9]As address - memory l‘
decoder matrix as|1s
10] Ag
"1A, }—4/( Qg17
12| Ag ’_§ Q7|16
13] Ag
&Qs
141 C2 1/2 bit deiay
Po

' 1 72557791

GENERAL DESCRIPTION

The FDR131Z2 is a pre-programmed version of the FDR131Z.

It is inteded for use as alphanumeric character generator in display systems. using
a 5 x 7 dot matrix. where the characters are built-up column-wise. The CHARAC-
TER SELECT inputs (A4 to Ag)accenta six bit ASCllcode, for the COLUMNSELECT
inputs (A] to A3) a three bitbinary number is required, which is internally decoded.
Each 7-bit word appears in parallel on the 7 ontputs.

RATINGS
CHARACTERISTICS
OUTPUT BUFFER DESCRIPTION

For this information see data
sheets of FDR131Z

? “ ” November 1973



FD family FDR131Z2

APPLICATION INFORMATION

To use the FDR131Z2 as character generator the ASCII code of the desired charac-
ter should be applied to the address inputs A4 to Ag with the following correspond-
ence:

ASCII bit | address input

by Ay
) As
b3 Ag
by Ay
bg Ag
bg or by Ag

Fot column selection, a three bit binary number should be applied to the address
inputs A) to A3 (A being the least significant bit).

The character is stored in the columns 001 to 101. Column 000 contains blanks only
and can be used to a space between characters.

When a LOW signal is appliedto the output inhibit inputs, all outputs become floating.
This feature can be used in wired-OR applications.
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“ FD family “ FDR146Z
FDR146BZ

The FD ramily is a series of complex monolithic integrated civcuits utilizing MOS
P- channel enchancement mode technology.

READ ONLY MEMORY, 512 WORD, 10 BITS PER WORD

s 2
P
8faR ' k
2 1A, Qq J23
3]|A2 9 122
o[ Q2
5T Q.]20
Qs )19
6|As | address | | memory | | output )
7 [Ag | decoder matrix buffers |-26]18
Q7/17
10]A7
11]As ga 18
12]Ag e
Giof 14
13|C Q
i)
1 7255780

2a] [23] [22] [21] [0 [i9] [re] [r7] [re] [s] [ra] [3

Q, 05 Qs Q P, @ Q, Q3 Q, Qs Qg Q; Qg Qg Qyp C

FDR146Z.. : [ FDR146B2Z..
Po A1 Ay Ay A Ay Ay AR P Ay Ag A, Py Ay A; Ay Ay Ag Ag AR Py Ay Ag Ag
T3] 1e] L) el e s T el ) ) TR BT W el o e o e 1 T2

9255797 7769378

Poand metal Hd on botionn of the

package are conneciod

QUICK REFERENCE DATA

Read access time tac max. 725 uns
Surply voltage Vpi -24 to =28 V
Power dissipation Prot typ. 300 mW
D.C. noise margin MH, My, > 1 v

! Operating ambient temperature Tamb -55 to +85 °C

PACKAGE OUTLINE

FDR1467.. : 24 lead metal ceramic dual in-iine (See General Section)

FDR146BZ.. @ 24 lcad plastic dual in-line (See General Section)

November 1973 1



FDR146Z FD family
FDR146BZ

GENERAL DESCRIPTION

The FDR146(B)Z is a monolithic 5120-bit, static operated, READ-only memory with
a built-in output register. The contents is read into the register after an address
READ pulse and the outputs remain steady until the next address READ pulse.

The 5120 bits are organized into 512 10-bit words, making the memory suitable for
use in look-up tables, ccde connectors, message and logic function generators, and
in micro-programmers with sufficient capacity for next instruction or flags. It can
also be treated as 64 8x10 matrices for high-resolution character generators. The
memory is programmed during manufacture with the aid of a pattern made to the
customer's specifications.

Internal resistors at the input provide pull-up for TTL sources. For high speed
operation these resistors should be shunted and one of the cutput configurations il-
lustrated in the section on output buffers should be used.

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs, outputs

and supply terminals, with reference to Pg +0,5 te =30 V
Power dissipation up to Tymp = 25 ¢C Prot  max. 1,25
Junction temperature T; max. 150 ©C
Storage temperature Tstg —65 to +150 °C
Total current through terminal P tIp) max. 40 mA
— Output current (per output) *1Q max. 20 mA
— THERMAL RESISTANCE
- From junction to ambient Ritpa = 100  °c/w
2 June 1973



FD family FDR146Z
FDR146BZ

CHARACTERISTICS at Tamp = =55 to +85 °C; Py = grounded.

Electrical drive . conditions
. Symbol | min. typ. max.
requirements and references

Y IS E L — ]
Supply voltages
P -Vp1 24 - 28V
P2 -Vp2 0 - 15V
Supply current at Py
-Ipy - 9 - mA |Vp,=-24V;Tymp=25°C
-1p; - - 18 mA | Vp;=-27V;Tamb = 259(]
Logic levels
(all inputs)
HIGH VAH; VCH;
VARH -2,0 - 40,3V
LOwW VAL;VCLs
VARL -15,0 -12,0 -9V
Read rate fAR 0 - 1,33 MHz | tARH + tARHL = 50 ns

Address read

pulse times
See interface circuit

pulse width tARH 0,2 - 100 ps "a" on page 7
rise time tARLH - - 100 ns
fall time ARHL B - 100 ns
address leadtime trA 200 - - ns
address holdtime JthA 50 - - ns

June 1973 3
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FD family

CHARACTERISTICS (continued)

Test conditions: Vp; = ~24V to =28V; Vpy =

Electrical data

;Read access time
Propagation delay

Output reset delay

Output currents

"OFF" condition

"ON" condition

Input capacitances

Address input

{Address read input

J Output inhibit
! input

{Input resistance
|(all inputs)
E

Qutput capacitance

Symbol

Ca
CAR

Cc

RASRARIRC

€Q

min.

2,5

typ.

max.

167

Ut

4,5

0to -15V; Tamb

= -35 to +85°C

mA

pl?

pF

pF

39

pF

VQ:OV; f=1MHz

conditicns B
and refhrnchx

e
|

{sz =0; VQ=-10 vi
Tamb= 25°C |
Vp) = =23V !
Vpy =0V
Vg = -2,5V

Va =0V; f=1MHz
VAR =0V;f=1MHz

| between input
| and PO

Ee
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FDR146Z FD family
FDR146BZ

CHARACTERISTICS (continued)
Glossary of terms

1. Address read pulse width: tARH
The time for which the address read pulse is HIGH: VAR > -2V,

2. Address read pulse rise time: tARLH
The time between the -9 V and -2 V voltage points as the read pulse goes from
LOW to HIGH.

3. Address read pulse fall time: tARHL
The time between the -2 V and -9 V voltage points as the read pulse goes from
HIGH to LOW.

4. Output reset delay: tpd OR
After the AR pulse reaches HIGH, the time that elapses before the output reaches
its "ON" state.

5. Address lead time: tgA
The time that the address and output inhibit signals must be valid before the start
of the falling edge of the AR pulse.

6. Address hold time: thA
The time that the address and output inhibit signals must be valid after the end of
the falling edge of the AR pulse.

7. Propagation delay: tpd
The time between the end of the AR pulse andthe output assumes its correct stat-.

8. Read access time: tac
The time between the points, the address and output inhibit signals must be valid
and the cutput assumes its correct state.

6 June 1973



FD family FDR146Z
FDR146BZ

OUTPUT BUFFER DESCRIPTION

a. Current sense output interface

¥i-

+5V+0,25V data

output

C1‘L

+5v+0,25v

data
output 7255807

Vpi I Vpo Vpa ! tARH l tac |cycle | R2 load | TTL
i i ! time Cl (fan-out
V) f V) V) (ns) )[ (ns) | (ms) | () \ (pPF)
{—12,5[0‘13,5i+12,5to+13,31+7,0to+8,0 :>200L<725 <750 |>150|< 100 20

|

June 1973
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FDR146Z FD family
FDR146BZ

OUTPUT BUFFER DESCRIPTION (continued)

b. single resistor TTL interface

R1
. data output 1 m
1 1
| Lo |
| T '
| > |
: |
i
| R |
N data output 10
T
__J! 1, D
¢ ; 7255806
P P
Vp1 Vpo Vpo ) LARH ~ tac : v [ Rl i(;ad{ AT:ITLA
| time | Cl “hn out
V) V) W) @s) | (ns) | (ms) ke Ll |
i

- R

Lo
C12,5t0-13,5 | +12,5t013,5 | 45,75 to+6, 25 >2001<725 <750 | 6,8 |(1>} 1
-11,5t0-13,5|+11,5t0 13,5 | +5,75to+6,25 | >250 | <725| <800 |f) ) 5|

F14,5to-15,5 |+ 9,5t010,5 +4,75t()+0,23i>250 <725| <800 |8 2 ‘<15l 1

or

june 1973
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FDR146BZ

OUTPUT BUFFER DESCRIPTION (continued)

c. Two resistor TTL interface

dota output1
TTL
'ch

v
< |
FR |
|

!

I

C1

[L
1 data output 10 Do__
M

_I..CZ

‘_—R % 7255805

gl

I L)
[— - — - E— T T T
L vpy ; Vpo tARIT | tac | cycle | RI| R2 i load | TTL
! I time l C1;C2 | fan-out
- (V) ) | (V) (Els) (ns) (ns) i (k) (k”) (pF)
-11,5to- 13 5| Lll ,5t0+13,5 | =250 | <725 | <800 ]IL(), * 3,0 ( 10 1 -
l2.5f0-'3 5] +12,5t0+13,5 | >200 | < 725 | <750 | 6,8 | 3,0 | 10 L

by
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FDR146Z FD family
FDR146BZ

OUTPUT BUFFER DESCRIPTION (continucd)

d. MOS interface

-12vi1,0v
[P
R1
— | #u
n
|
|
|
I R1
1 | L,
1 7

P P2
7255799

Vp, [ Voo | Ve | tarH | tac | cycle | RI C1

W v e | ws) | | &) | 6P
IS I M IR

— -23,0t0 —27,01 0 | 0 | >250 | <825 | <900 12 10

t 4
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FDR146BZ

INPUT INTERFACE

Inputs A to Ag, output inhibit C and address READ AR all have internal pull-up re-
sistors to make them compatible with bipolar (TTL and DTL) circuits without re-
quiring any additional components.

In the typical TTL-to-MOS interface shown below, Vpj is biased to =12V,

Vpg to +12V, and the TTL gates to +5 V and ground. A TTL HIGH level at the gate
input results in a MOS LOW level at the ROM input. When a TTL LOW level is ini-
tiated, the internal resistor Rjprovides pull-up for the voltage rise of the TTL out-
put. The external resistor Rg is for the purpose of improving rise time only. The
gate can be any TTL device with 15 V output rating.

ROM input rise and fall times are dependent upon the total input capacitive load and
the impedance of the TTL driving circuit during turn-off and turn-on respectively.

The rise time required for a 0 to 10V transition is about 2 RC. Because of the re-
latively high value of Rj (35 k2 max.), the rise time may approach 700ns for a 10 pF
load; to increase the speed at the input, shunt Rj with an external resistor.

Rj Rs
Ri+Rs

Since tARLH = 2 RtCj =2 ( ) Ci

For a 50ns rise time, Rt would equal 2,5k, so Rg = 2, 8k2.

The fall time is given by tARHL, ~ Ci-VP/ISmk, where Igink is 50 to 100 mA for the
FJfamily types, and Vp is the voltage transition. The values of Rj and Rg are not
significant in the determination of fall time.

Assume the rise time of 700 ns to be as derived above for the address inputs. Allow
300 ns for the period tf A + thA + tARHL . This indicates that for operating at cycle
times greater thanl ps with a new address available immediately after tha, no ad-
ditional components are required at the input circuit. For operating at cycle times
faster than 1 ps, the shunt resistor Ry is required.

FOR146(BIZ
m &
| 1 T
I Ci I
| ; (each input) i R
4
| |
A
L | A
R;
C
T
Ri
AR
T
Ri
Rs| [—==—| [Rs | [Rs | [Rs
Po
72556060
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FD family

APPLICATION INFORMATION

TTL sync
! TTL
-12v
—— |
open collector 6.8
T R kQ FF
AR (O-typel|Q
- |
6.8
kQ FF
A D- Q
M 4 FoR1s6(BIZ (O-typel@ | data
| | output
i |
| | _J
1 | -
j | 6.8
| | kQl FF
| D-t —
Po P
72556081
+5V
+12v

TTL sync

AR

data inputs
AjtoAq

data output

I'or this example. data stored in address during periods n. n +
arbitrarilyv to be "1,

This circuit can be used to obtain NRZ outputs

LJ

L

—— — —
1 [ !

<‘ period | period n+1 | period n+2
i |

T~ ~ - o~ S~ ~_ h >~ ~ ~

period n period n+1

"0,

1" respectivelv.

period nt+2

el

7255809

1 and n = 2 have been
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FD family

7755801

10C 15
Tomp (°C) 50

50

-50

TYPICAL PERFORMANCE
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FDR146BZ

" TYPICAL PERFORMANCE (continued)

- 7255800.1
6 HEREEEENEEEE
K typical values
W WA minimum values
Q N
(mA) N
, —
AN wN | Tamb=_]]
-4 . -55 0C
™
A
N
- = 125 0C
N
N
-2 3 S 185 0C +
>~ N
T 185 0C—H
1 17 }
}
0 !
0 5 Vpa (V) 10

Test circuit:

Ia

Vo~ Vpp=-25V
I ( ) OVpy= -23v

oV

7255798
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FDR146BZ

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN

To ensure accuracy when ordering a special bit pattern for a Read Only Memory
(ROM) mask, customers should make use of the form on page 17. Eight forms are
needed for 512 word memories. The completed forms enable us to transfer any de-
sired bit pattern into a standard ROM without error. After receipt of the forms our
procedure is as follows:

1. An IBM card is punched for each row of each sheet of the form. (If he prefers to
do so, the customer may punch his own cards and supply them to us, provided
their format is identical with that of the forms).

2. The punched cards are incorporated in a computer program that originates the
following:

- a duplicate of the ordered bit pattern, for verification.

- a control tape for programming final electrical testing of the customer's ROM.

~ a control tape embodying the ordered pattern of ones and zeros to govern the
movement of the automatic plotter used in mask making.

3. The computer print-out is checked against the original order forms; a copy is al-
so sent to the customer for his verification and signature.

4. Upon receipts of the customer's signed verificaticn, full scale masks embodying
the desired pattern are made and the unique type number suffix is assigned.

Instruction for r()mplelibng the forms
A, Customer block: ON EACH FORM

Enter Name, Date and Authorized Signature in the spaces provided.

1. The ADDRESS INPUTS and CONTENTS

Each page of the ROM Bit Pattern Form is laid-out for 64 consecutive words; 16
in each of the four columns (00, 01, 10 and 11).
B. Address inputs

a) There are nine Address Inputs; the right -hand hit is always bit 1 and is the
least significant bit; the left -hand bit is 9, it is the most significant. The Ad-
dress Input leads on the ROM package are labelled Ay, A2, etc., to corre-
spond.

b) The states of bits 1 tc 4 are listed consecutively down the page. The state of
bits 5 and 6 are at the head of each of four output columns, The Address Input
of 64 consecutive words are thus uniquely specified on cach page.

c) Bit 7, 8, and 9 (or bits 7 and 8 only, for 256 word memories) specify sets of
memory locations, 1 set of 64 words per page. These spaces should be filled
by the customer using a consecutive full binary code. The first position onpage
1 of your specification should be three (or twc) zeros. Iy
Memories of 256 words need 4 pages, of specifications.

Only ones(l ="OFF")or zeros (0="ON") should be used in completing the form
except where, a column is unused and is, therefore, left blank.

d

=

l) See example on page 17 p.t.o.
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FDR146BZ

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN (continued)

2. Contents (data outputs)
a) Each column has provision for words of 10 bits numbered 1 to 10, bit 1 is al-
ways the right-hand bit. The output leads of the ROM package are labelled Qq,
Q2, etc., to correspond.
b) The requisite bit pattern should be inserted under headings 1 to 10 using only
ones(1="OFF ")and zeros (0="ON"), except where a column is unused and is,
therefore, left blank.

3. Authorized signature
Having completed the bit pattern, the customer should check that the forms are
numbered, dated, and signed, as they constitute formal evidence of his request,
In the event that the customer provides his own punched cards the signature on
the computer duplicate will serve as formal evidence.

16 : June 1973
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FD family

FDR1467Z1
FDR146BZ1

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P-channcl enchancement mode technology.

STATIC CHARACTER GENERATOR
HIGH RESOLUTION UPPER CASE

(7 x 9 dot matrix; row scan system)

ls 2%
R P
8fAR ' :
Q
2|As 4 |23
Q222
3]A2 Q121
ALY 03
5|A, 4|20
Qsf19
6 ]As | address | ] memory || output 7o
71Ag | decoder matrix buf fers Qs 18
10{A7 07 1
11]As 08 1
12 A 9115
Gio] 14
13J¢ Q
]
l1 7255780
[18] [16] 24] [23] [o2] [21] [o0] [1a] [ie] [7] [1e] [s] [ra] [3
Qs Qg Q7 Qg Qg Q C P, @ Q2 Q3 @, Qs Qg Q7 Qg Qg Qg C
FDR14621 [ FDR146BZ1
A Ag AR P, A; Ag Ag oP; Ay Ay A3 Ay As Ag AR Py A; Ag Ag
1 2 3 L 5 6 7 8 9 10 1 12
7768388 7268386
Pp and metal lid on bottom of the
package are connccted
QUICK REFERENCE DATA
Read access time tac max. 725 ns
Supply voltage Vp1 -24 to =28 V
Power dissipation Piot typ. 300 mWw
D.C. noise margin My, M, > 1V
Operating ambient temperature Tamb -55 to +85 °C

PACKAGE OUTLINE

FDR146Z1.

: 24 lead metal ceramic dual in-line (See General Section)

FDR146BZ1. : 24 lead plastic dual in-line (See General Section)
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FDR14671 FD family
FDR146BZ1

GENERAL DESCRIPTION

The FDR146(B)Z1 is a pre-programmed version of the FDR146(B)Z and contains 64 ASCII
encoded symbols.

Lach high resolution character is a 7x9 dot matrix organized for column scanning

(7 columns with 9 parallel output lines).

The input code is 6-bit ASCII. The 3-bit column code is internally decoded on the chip.
Access times of 725 ns or better are achievable by utilizing the appropriate output con-

figuration.

RATINGS N A .

] For this information see data
CHARACTERISTICS ’ sheets of FDR146(B)Z
OUTPUT BUFFER DESCRIPTION

Lo ]
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FDR14621
FDR146BZ1

FD family

CHARACTER GENERATOR ORGANIZATION

The FDR 146(B) Z 1 is primarily intended for generation of high resolution character
fonts for vertical scan displays.

Each 63 bit character is composed of 7 distinct 9-bit columns. One of the 64 charac-
ters is selected by a 6-bit address applied to inputs As, Ag, A7, Ag, Ag and A} cor-
responding to the ASCII code bits bg to b1 respectively.

The particular 9-bit column is determined by the 3-bit address applied to address
inputs A2, A3 and A4 (column SELECT inputs).

After seven successive column addresses, the entire character is completed. The
7x9 font is fitted to an 8x 10 matrix, with column address 000 programmed with all
zeros to provide character space and line space. Other usefull applications include
a low speed horizontal scan usage (as in line printers) requiring high resolution.
The technique involved to rotate the character is illustrated in the

APPLICATION INFORMATION on page 5.

Example

In this example, with the ASCII character address fixed, the column select inputs
are sequentially altered to produce one complete character of 8 successive columns.
After 8 sequential binary column select iterations, the character address is changed
and the column select procedure repeated.

All the 0 column select input addresses produce a space column.

Column A2({01010101 01010101 01010101
SELECT A3/ 00110011 00110011 00110011
inputs A4 00001111 00001111 00001111 —
ASCII column ASCII column ASCI column row —
character | character character . —
address 01234567 | address address 1 7 l
for 'R" A4 tti4it | for 0" for "M" {4 f
applied to of1 applied to applied to 0f1 1
bg to bl 1 bg to by bg to by 1 1
010010 1 001111 001101 1 1

1 1 1

1 0/100000|1{| —»5

1 01000001 |—*5

1 0f1j00000|1| | —=4

1 ojoooooj1{|—3

W oloooool|—=2

0 00000000 00000000 [—*1

3
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FDR14611
FDR146BZ1

FD family

CHARACTER FONT AND INPUT CODE

ASCIl bsb,yb,
INPUT 000 001 010 011 100 101 110 m
ADDRESS
{‘ %:2 L) f{z,:-s-_‘; = ;&{ %
bebsba {%«5 2 § P
000 & i .
""‘,; '?u f;?, % T
001 . 2 ¥ .
; [ A
4 b4 R
010
_— on
100
101
110
1M
4
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FD family FDR146Z1
FDR146BZ]

APPLICATION INFORMATION

Vertical column scanning (see circuit on page 6)

At a given ROM input address (an ASCII code plus the column code) nine parallel bits
are detected, representing one column of a character.Depending upon the application,
the entire column may be displayed at once, or as in the case of Z axis modulation
of a single beam, it is necessary to convert the nine.parallel bits to a single train
of serial bits.

The "two resistor" interface is only one of several interface techniques that may be
employed (sce also FDR146(B)Z data shect).

Low speed horizontal row scanning (see circuit on page 7)

For applications such as electronic printing in line increments this technique will
rotate a pre-programmed vertical scan character font to one with a horizontal scan
orientation. Essentially, the roles of the dot rate and the row rate have been inter-
changed. Again, the "two resistor” interface is only one of several interface tech-
niques that may be employed.

For any given ROM address, only one bit isdetected and is in the row determined by
the state of the counter. To generate one complete row of information, the row coun-
ter holds while the dot counter scans the full row. This scan is repeated for each of
the ten rows to generate a complete character. The scan time for one row is in-
creased by the time required to address eight dot rows. Thus, for a device with a
700 ns cycle time, it would require 5.6 ps to complete the row of that character,
which is the upper limit for this technique. The outputs of the gates are wired-OR,
to provide one line out and to eliminate the parallel-to-serial shift register.

wn
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FD family

J

FDR1461Z1
FDR146BZ1
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FDR146171
FDR146BZ1

FD family
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FD family FDR146Z2
FDR146BZ2

The FD familyis a series of complex monolithic integrated circuits utilizing MOS P-chan -
nel enchancement mode technology.

STATIC CHARACTER GENERATOR
UPPER AND LOWER CASE

(5 X 7 dot matrix; row scan system)

s 2
R B
8]ar 1 2
2 1A, a Q J23
31a, Q2122
A [¢5] Fil
sla. Q.j20
. Qs]19
6JAs | address | | memory | | output a
7|Ag | decoder matrix buffers 118
oA, af17
1lAs Qsl16
2[R Q915
- Qo] 14
13fc Q
Fo

I TEeees

2a) [23] [22] [27] fao [1s) [18] [17] [16] [is] 1] |13
P, Q; Q@ Q3 Q4 Qs Qg Q7 Qg Qg Gy C

B

[ FDR146BZ2
Py Ay Ay Ay A, As Ag AR Py A7 Ag Ag
1 2 3 L S 6 7 8 9 10 1 12
7768389 7268387
Pg and metal lid on bottom of the
package are connected
QUICK REFERENCE DATA
Read access time tac max. 725 ns
Supply voltage Vp1 -24 to -28 A%
Power dissipation Piot typ. 300 mW
D.C. noise margin My, My > 1 \
Operating ambient temperature Tamb =55 to +85 °c
L
PACKAGE OUTLINE

FDR 146Z2. : 24 lead metal ceramic dual in-line (See General Section)
FDR 146BZ2.: 24 lead plastic dual in-line (See General Section)
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FDR146Z2 FD family
FDR146BZ2

GENERAL DESCRIPTION

The FDR 146(B)Z2 is a pre-programmed version of the FDR146Z and intended for use as
character generator in 5 x 7 dot matrix displays, where the full 7-bit ASCII character set
is required,.

128 characters are storedinthe FDR 146(B)Z2, viz. the upper and lower case characters
and a pictorial representation of the control codes.

The character generator is organized for vow scan, i.e. when a 7-bit ASCII code and
a 3-bit row code is applied, the fivebitsbelonging toone horizontai row of the character
font appear at the outputs.

Access times of 725 ns or better are achievable by utilizing the appropriate output confi -

guration,

RATINGS
For this information see data

CHARACTERISTICS
sheets of FDR 146(B)Z

OUTPUT BUFFER DESCRIPTION
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FD family FDR146Z2
FDR146BZ2
CHARACTER FONT [___: % | %, | 015 | 01, | 105 | To; | 11 | M,
AND INPUT CODE ==
08 BEF-P
o\ CHE DT 3 B a9
N NrREEEEG
ol JRHE S DS o) s
w0 E 4 DT d
0101 Eg ,gf :';; E; E Lj !“:" ‘__.!
0110 ,.g" ﬂ :S;.- E':; F ’.} ‘!: ': 8:
e REEC
w5 EC B H R e S
w el ST LR
o= E L AE T =
o B E |G TED R
1100 f:':! B K] e .".. 1 :
BRI EE
SN IR R T
IR REREE
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FDR146Z2 FD family
FDR146BZ2

APPLICATION INFORMATION

Touse the FDR 146(B) Z2 as a character generator the ASCII code of the character to bedis -
played should be applied to the inputs A4 to Ag with the following correspondence:

ASCII bit address input
by Ay
by As
b3 Ag
by A
bsg Ag
h() A9

Negative logic is assumed for the inputs (HIGH = 0; LOW = 1).

ASCII bit by must be usedto select betweenthe outputs Q] to Qg or Qg to Q10 (See example
on page 5).

The row select code should be applied to the inputs A; to A3 (A} being the least signifi-
cant bit).

The characters are stored in rows 1 to 7, row 0 contains blanks (see example below).
The figure on page 5 shows the block diagram of a character generator system incorpo-
rating a "descender' circuit, with which the lower case g, j,p,q and y can be lowered
two rows. For this purpose an adder circuit is inserted between the row counter and the
READ ONLY MEMORIES.

When a lower case g, j,p,q or y is detected a binary 2 is subtracted from the row number
(actually the binary number 14 is added), which causes the character to be displayedtwo
rows lower.

The output X 3 of the adder is used to blank all outputs in order to avoid a repeated dis -
play of the character during rows 9 and 10 in the "normal” position, or duridgrows Oand
1 in the "descended” position.

ROM ORGANIZATION
ASCII CHARACTER ASCII CHARACTER ASCII CHARACTER ASCIl CHARACTER
ROW SELECT ADDRESS FOR ADDRESS FOR ADDRESS FOR ADDRESS FOR
INPUTS A b c D
AzApA, b7 to by b7 to bl b7 to by b7toby
1000001 1100010 1100011 1000100
row
000 0 00000 —= 00000 00
0 01 1 ogN™No0 o0 —» [1]l0000O 11
010 2 010NN — |1|0 000 00
011 3 11 — s |1 1 1 1N\Q 00
100 4 1110 0 0f1| — |1]0 0 ONT 00
101 5 11111 1| — |1]0 0 O]1 0o
110 6 (1o 0o 0]1| — |1]0 0 O/1 00
11 7 |10 o0 o1t — |1 1T 1 1D 11

In this example, with the row select input address fixed, the ASCII character addresses
are sequeatially altered to produce one line of four different characters, lefttoright. Af-
ter 8 sequential binary row select iterations, using the same character address sequence,
the complete row of characters is formed, including a space line.
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FD family FDR146Z2
FDR146BZ2

APPLICATION INFORMATION (continued)

b1 o.-% 0::0 |
bs A
bs Ag
output
& ,@_03;05 [ columns
by A7
» . =] Do TD 0uis
b, Asg
Lt _D& 05:Qro
N
by Al [
3
3
& O
o
Bo =, Ay
=P
decode -
g:jipiqiy By 1 Az
B2 % Ay
-
2
Q
3 9
<
By &
z
w Qqo
Ao :Dc
N T
line rate counter
Az T
A3 =, 22620701

b5 = logic LOW, selects Qg to Q10

Block diagram of 128ASCII symbol character generator

Note:
With a separate additional input on the counter, one could alsoutilizeany of the characters
as subscripts.
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FD family FDR151Z
FDR151BZ

The FD family is a series of complex monolithic integrated circuits utilizing MOS
P -channel enhancement mode technology.

STATIC READ ONLY MEMORY, 2048 WORDS, 8 BITS PER WORD

|9 24
13]AR Py Qg9
2 A Q)23
3 A2 output Qa}22
41As — drivers |-23]21
5]As Q4|20
6 |As
7 |As input | | address memory
12[A7 | register decoder | | matrix
11]As Qs |19
10| Aq Qs lig
output —=-1.=
8 A0 —-l drivers Q717
15] An Qg5
P2 Qg2
l1 14 1267296

24] f23] [22] [21] f20] [19] j18] [r7] [re] [s] [ra] [13
Qe Q) Q2 Q3 Q4 Qs Qs Q7 Qg Ay Qpa AR

0-

Qy Qs

FDRI51Z. . [ FDR151BZ. .

Q6 QA Qe AR

A 1) ofy Ay Ay Az Ay A5 A Ay Py Ay Ay A

1 2 3 4 S 6 7 8 9 10) 1t 12

Ag

P9 and metal lid on bottom of the
package are connected

QUICK REFERENCE DATA

Read access time Lae < 1,2 us
Supply voltages Vpi -11,4t0 -12,6 \Y
Vpa +4,75t0+5,25 \%
Power dissipation per bit at Vp; = =12V Ptot typ. 32 uw
Ambient temperature T amb 0 to +70 oC
PACKAGE OUTLINE
FDR151Z.. : 24 lead metal ceramic dual in-line (See General Section)

FDR151BZ.. : 24 lead plastic dual in-line (See General Section)
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FDR151Z FD family
FDRI51BZ

GENERAL DESCRIPTION

The FDR151(B)Z is a monolithic 16 384-bit, static operated, READ-only memory utilizing
low voltage MOS enhancement mode P-channel technology.

When the address is read into the ROM, all outputs appear and remain in a steady state
until a new address is read. Full address decoding is performed on chip. The 16 384 bits
are organized as 2048 addresses with 8 output lines; its size enhances usage in any high
density, fixed memory application such as logic function generation or micro-program -
ming. The organization can also be considered as 128 8x 16 matrices, particularly
suitable for high resolution character generation. Programming of the device is accom -
plished via the use of one custom mask during fabrication.

Internal resistors at the input provide pull -up for direct TTL compatibility.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages on all data inputs, clock inputs

and supply terminals +0, 25 to -18 A%
Power dissipation ar T =25 °c Prot max. 1,25
Operating amhic it temperature Tamb 0to+70  °C
Junction temperature T]- max. 150 oc
Stovage temperature Tstg -65 to +150 oc
THERMAL RESISTANCE
From junction to ambient Rth j-a = 100 °c/w

[o%)
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“ FD family FDR151Z
FDR151BZ

CHARACTERISTICS  at T, = 0 to +70 °C; Vp) = =11,4 to =12,6 V; Vpy =+4,75 t05,25 V

Symbol min. typ. max. conditions
Drive requirements
Supply currents Ip1 - =22 -30 mA| [ Vp; =-12,6V;
Ipy - 22 30 mA| | Vpy=15.23V

Logic levels

address read input

HIGH (see note 1) VARH VP2-1, 5 - Vpo A\

LOW VARL Vpa-17 - 40,6 V

address input

HIGH (see note 1) VaH Vpp-1,5 - Vpy V

LOW VaL Vp2-17 - +0,6 V

output enable

HIGH (see note 1) | VQEH Vpa-1,5 - Vpy V

LOW VQEL Vpa-17 - +0,6V
Timing information
Addressread times

pulse duration tARL 0,95 - 100 ps

rise time ARLH - - 100 ns

fall time CARHL - - 100 ns See timing diagram
Address lead time tya 500 - - s on page 4 and
Address hold time thA 200 - - as glossary of terms
Read cycle time tRC - - 1700 ns on page 5
Read access time tac - = 1225 ns
Propagation delay tpd - - 700 us
Output reset delay tpdOR 200 - 800 ns |
Electrical data

Output logic levels

HIGH VQH 2,5 - -V | TTL interface;

LOW VoL - - 04V | Igjgk < 1.6 mA

HIGH Vou _ - 15V ' MOS mterfafe,

oW vQ 10 _ 2y 12 kQto =17 V;

QL I Vpy = 0; Vpy = =17V

Address input

capacitance Cap - 3,5 4 pF 0V bias; f = 1| MHz |
Address read input '

capacitance CAR - 4 4,5 pF 0 V bias; f = 1 MHz
Address,output enable

address read input RA; RQE;

resistance RAR 3 - 9 kQ from input to Py
Output capacitance CQ - 3,5 4,5 pF 0 V bias; f = 1 MHz

1) Direct compatibility for TTL logic "1" (HIGH state) output voltage levels is provided by
internal pull -up resistors connected to P3.

August 1973 3



FD family

FDR151Z

FDR151BZ

TIMING DIAGRAM
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FD family FDR151Z
FDRI51BZ

GLOSSARY OF TERMS (sec page 4)
1. Address read pulse duration: ARL

The time for which the address read pulse is LOW.,
2. Address read pulse rise time: tpAR |1

The time between the 0,6 V and 3,5 V voltage points as the address read pulse goes
from LOW to HIGH.

3. Address read pulse fall time: CARHL

The time between the 3,5 V and 0, 6 V voltage points as the address read pulse goes
from HIGH to LOW.

4. Propagation delay: tpd

The time between completion of the AR pulse until the output becomes valid.

w

Read cycle time: tRC

The read cycle time is the period between successive address read (AR) pulses. The
minimum cycle time is determined by the sum of the AR pulse width, propagation
delay, and the rise and the fall times of the AR pulse.

tARLmin * tpdmax + tARHL *+ tARLH, Where tARHL + tor Ly = 50 ns.

6. Read access time: t

The time required for the output to become valid after the address has become valid.
The access time is defined as: ty ;njp+ tpdmax T TARLH where tAR 1} = 25 ns.

~1

Address lead time: tya

The minimum time required for the address input to the valid prior to the rising
edge of the AR pulse.

8. Address hold time: tyz

The minimum time required for the address input to remain valid after the rising
edge of the AR pulse.

9. Output reset delay: pdOR
After the AR pulse reaches LOW, the time that elapses before the output reaches its

logic "1" state.

Note

Entry of data is caused by the rising edge (from LOW to HIGH) of the address read (AR)
pulse, provided a valid, unchanging address is present throughout the period "address
valid".

w
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FDRI151Z FD family
FDRI51BZ

TYPICAL PERFORMANCE

7267287

600 PP T T T T T T T T T T T
- typical values | Tammp=0 °C
Prot //‘
(mW) 4
speaflgd 71 21"
400 operating [ & L
14
ThneY 75
1
P
- N *
200
V
|-
0
~-15 -17,5 -20

(Vp1=Vpa) (V)

Power dissipation versus supply voltage

1,2 7267298
R K =0.125%/0C
_T RT =0.00125 (25 °C+AT) Ros
Ros
1,1
,1
- W
V'
! o
gl
A T
"
0.9
-50 0 50 100 150
Tamb (°C)

Variation of input resistance with temperature
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FD family FDR151Z

FDR151BZ
OUTPUT BUFFER DESCRIPTION
1. Single resistor TTL interface
Ve
)2
R1
' ' data output1 ML
“‘—] L
L= |
E |
|
’ e
' l
I R1 ‘
_J N N data output 8 m
] L
C1
j -r 7267299
P,
— Ves
_ ——
M ——
Vp1 Vp2 tARL | tac | cycle 1 R1 | load | TTL =
time 1 Cl1 fan -out —
B V) V) (ns) (us) (us) | (k) | (pF)
“11,4t0 -12,6 | +4,75t0+5,25 i > 930 \ <1,22| <1,70 i 08 | 15 ir |
S I — e o ~ 1
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FDR151Z
FDR151BZ

FD family

OUTPUT BUFFER DESCRIPTION (continued)

2. MOS interface

IF’1

Ve

R1

data output

C1

¥+

2

data output 8

I !
B __L 7267300
1
mal
P
— Ve2
Vp1 Vpo AR L tac cycle R1 C1
time
V) (V) (ns) (ps) (us) (k) (pF)
-16,2to -17,9 0 > 950 <1,22 | <1,70 le 10
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FD family FDR151Z
FDR151BZ

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN

To order the FDR151(B)Z. . with a special bit pattern, customers should make use of a
deck of 128 standard 80 -column computer cards. The punched cards will enable us to
transfer any desired bit pattern into a standard ROM without error.

After receipt of the cards our procedure is as follows:

1. The punched cards are incorporated in a computer program that originates the fol-
lowing:
- a matching print -out for pattern verification
- a full scale plot of all ones and zeros for custom mask generation
- a control tape for programming final electrical testing of the customer’'s ROM.

2. The computer print-out is checked against the original cards submitted; a copy is
also sent to the customer for his verification and signature.

3. Upon receipt of the customer's signed verification, full scale masks embodying the
desired pattern are made.
Instruction for completing the cards

For this very large Read Only Memory the data to be stored in the ROM is submitted by
means of computer cards in order to avoid any hand transfer of large patterns.
To reduce the number of cards to be handled, information is recorded in octal notation.

The required punching format is described pelow. All addresses must be included with
their outputs defined. That is, no assumptions are made regarding the bit configurations
of undefined outputs. Therefore the customer must submit cards defining the entire ROM
contents, cven though part or portiois of the ROM may be unused (zeros).

DATA CARD FORMAT

1. The ADDRESS INPUTS and CONTENTS (outputs)

Each card of the ROM bit pattern card-deck is used for 16 consecutive output-words
preceeded by an initial address (see below).
1A. Address inputs
a. There are eleven address inputs A} to Ayt A corresponds to the least significant
bit of the binary address code and Ay to the most significant.
b. In converting binary to octal, bear in mind that the least significant octal digit
corresponds to address inputs A3 Ay A}, and the most significant to inputs
A“ Al(): €.8.

address inputs

ALl A0 | Ag Ag A7 | Ag As Aq | A3 A7 4

binary 1 0|0 1 0|0 1 1 |1 1 0
octal 2 2 3

Thus 2236 is the 4-digit octal number representing the input address 10010011110.

Nl
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FDR151Z FD family
FDR151BZ

—» PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN (continued)

1B. Coutents (data output)

a. There are eight outruts Q to Qg: Q corresponds to the right-hand bit.

h. In converting the desired outputs to octal notation, take care that outputs Q3 Q2 Q
correspond to the least significant octal digit, and outputs Qg Q7 to the most
significant: ¢. g.

outputs
Qs Q7 Q6 Q5 Q4 |Q3 Q2 Q)
o0 1 ; 0 0 1
|
|

b

binary 0 1

octal 1 1

|

Thus 151 is the 3-digit octal number representing the output contents 01101001.
2. Card punching
Fach card is to be punched as folows:

card column No. card contents

1 -4 Punch a 4-digit octal number representing the input address for
the first of the 16 output words appearing on this card.
This is the initial address.

5 -7 Punch a 3-digit octal number representing the outputs for the
initial address.

8 - 10 Punch a 3-digit octal number representing the outputs for the
initial address +1.

It ~-13 Punch a 3-digit octal number representing the outputs for the

initial address + 2.

50 - 52 Punch a 3-digit octal number representing the outputs for the
initial address +15.

70 - 79 The unique number assigned to this ROM pattern (obtainable
from the local Philips representative). The customer may punch
this number into the card or leave these columns blank, to be
punched later by the manufacturer.
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FDR151Z

FD family
FDR151BZ

PROCEDURE FOR ORDERING A SPECIAL BIT PATTERN (continued)
Each card, therefore, carries the initial input address (in octal) for the 16 output words
contained on that card, the 16 output words themselves (in octal) and possibly the unique

ROM number.
Cards must be provided for all possible sequential locations (blocks of 16)
with all 16 output words

The 2048 word ROM FDR151(B)Z. . therefore requires 128 cards,
defined on each card.

second and last card of a deck.

Below an example of the first,
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FEJ271B

The FE family is a series of monolithic integrated civcuits utilizing MOS P-channel en-
hancement mode technology.

QUADRUPLE DECADE COUNTER/REGISTER

R Ty Q Q Q Q T3 Qr
FEJ271B

e Tp Ny Op Qe Qp Qa ™
T 2] 13T 1al 15T el [7] |8

QUICK REFERENCE DATA
Supply voltage VN -24+1,5 \Y
Operating ambicent temperature Tamb 0 to+75 OC
Maximum operating frequency f 1 MHz
Power consumption Prot typ. 140 mW

PACKAGE OUTLINE  16lead plastic dual in-line (type A) (See General Section)

GENERAL DESCRIPTION

The FEJ271B consists of four cascaded decade counters, together with buffer registers
and multiplexing circuitry for driving a digit-serial display unit.

The data outputs Qa to Qp show the contents of one of the four buffer registers in BCD
code, and are designed to drive a TTL numerical indicator tube (N.I.T.) driver directly
(e.g. the FJL101/7441A).

The scanning frequency is determined by input T3 and can be matched to the requirements
of a specific output system.

NAAn i

...... cantin which doc: conncetod to the data
decade is conncected to the data

The outputs Q( to Qg give a continuous indication of which
outputs; they are designed to drive the anode selection switch of a numerical indicator
tube.

In order to increase the count capability beyond 4 decades, additional FE]J271B circuits
can be connected in cascade. For this purpose the circuit is equipped with a carry output
which can be connected to T (count) input of the next FEJ271B in the cascade.

The input T3 also acts as a chip select input, causing the outputs Qg to Q3 to become
HIGH, and allowing the data outputs Q4 to Qp to be wire-OR-ed with the data outputs of
other circuits.
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FEJ271B

LOGIC DIAGRAM
1
z
2N
Yo —O O] o
+10 +10 +10 =10
16| R {o {o .___D&E_
latch latch latch latch
15[ T2 r
multiplexer
—
+4 decoder
10 Ta{
Ny N, Q3 Q2 Q Qo Qa Qg Q¢ Qp
- E 8 1 12 13 1% 7 6 5 [4 1267573
- PINNING

1. ¢ : ground 9. QT carry output

2. Ty : count input 10. Tj: scan control

3. Nj: supply voltage 11. Qg: scan output

4. Qp: data output D 12. Qg: scan output

5. Q¢ data output C 13. Qq: scan output

6. Qp: data output B 14. Qq: scan output

7. Qp : data output A 15. Ty transfer input

8. Njy: supply voltage (Vlogic) 16. R : reset input

2
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FEJ271B

FUNCTIONAL DESCRIPTION
T, Count input
The counter changes state at the HIGH to LOW transition of the count pulse.
R Reset input
When R is LOW, all decades are reset to the "0" position, count input inhibited.
Ty Transfer pulse input

When T, is LOW. the buffer registers will follow the decade counters.
When T, is HIGH, the outputs of the buffer registers remain unchanged.

T3 Scan counter input/chip select input.

This input drives the scan counter, which triggers at the positive going edge of
a T3 pulse. By stepping the scan counter, the contents of the four buffer regis-
ters are subsequently passed to the data outputs,

Moreover, when T3 is HIGH, all data and scan outputs become HIGH, thus al-
lowing for co-operation of more FEJ271B circuits.

QA toQp Data outputs

These are current-sink type outputs with resistive pull-up. They show the con-
tents of the buffer register selected by the scan counter in positive BCD code.
Qp repre significant.

The open circuit HIGH output voltage is zero, the open circuit LOW output
voltage is Vg,

The data outputs can directly drive a DTL/TTL decoder/N.I1.T. driver and can
be wire-OR-ed with the data output of other FEJ271B circuits.

te the leact ciomificant hit O~ tho mo
te the least signilicant bit, Qp the me

QqptoQ3 Scan outputs

These outputs show at each moment which buffer register is connected to the
data outputs, in a 1 out of 4 code (one output LOW, the others HIGH).

Qq represents the least significant decade, Qg the most most significant.
They are open drain current source tvpe outputs.

Scanning sequence: Q3 —e Qy—=Qy—=Q

QT Carry output

This output is able to drive the T input of another FEJ271B.
The output is HIGH when the most significant decade is in position 8 or higher,
and LOW in all other cases.
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FEJ271B

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Voltage of all pins with respect topin 1(ground)

Data output current A (pin 7)

Data output currents B, C, andD (pins 6, 5and 4)

Scan output currents (pins 14, 13, 12 and 11)

Pouer dissipation in output stages

Operating ambient temperature

Storage temperature

\Y +0,3t0 -27 V
IQA +5to0 -0,1 mA
g lqc- Igp~ #2,5t0 =01 mA
Iqo: IQ1: g2 IQ3 Oto -5 mA
PQ max. 130 mW
T amb 0t +75 °C
Torg -65t0 +125 °C

CHARACTERISTICS at Vg = =24 +1.5V; VNZ = -4,75t0 =5,25 V; Tapp = 0 to +75 °C

Conditions and

Symbol
references
Electrical data
Input voltage HIGH
pins 2,10, 15 and 16 Vig >=-1,5V
Input voltage LOW
pins 2.10. 16 ViL < =9.0 V
pin 15 ViL < =14V
Input leakage current =11 < 10 pA Vi=-10V
Input capacitance Cy < 10 pF
Scan output currents
stage selected —IQ < 20 pA open circuit drain L, . (off)
at =20V ‘
stage not selected —IQ > 1 mA open drain conducting
lout (on) At -1V
Data output voltage LOW . Cq
pins 4.5,6 and 7 VoL < 0,4V { fv‘tlh respect to pin 8
atloLmin
Data output current LOW
pin 7 IQL > 3,2 mA VQL =Vyg 10,4V
pins 4.5 and 6 IQL > 1,6 mA VQL =Vyy 0.4V
Data output voltage HIGH
pins 4.5.6 and 7 Vo >-2,3 V at ~lgHmax
Data output current HIGH
pin 7 -lon < 80 pA | 0 2 v
. _ at Vv, =-2,3V
pins 4.5 and 6 —IQ}I < 40 pA | o
Data output | —IQ < 6 pA at =5,25V; T3 = HIGH
Lleukage currents | Iq < 6 pA at 0 V; T3 = HIGH
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H FEJ271B

CHARACTERISTICS (continued)

o Conditions and
Symbol
references
Electrical data  (continued)
Carry output voltage HIGH VQH > -1,5V at 'IQH = 150 pA
Carry output voltage LOW VQL < =10V IQL =10 pA
Supply data
_ typ. 6,5 mA
Supply currents ‘ INI z 10 mA
-Ing see note
Dynamic data
Count input
pulse duration tr) > 0,25 ps at 50% level
i i 1 .
rise F1me tr < ms \ 107 to 907,
fall time tg < 1 ms J
Reset input
pulse duration tR > 2 ps at 509 level
rise Flme ty < 1 ms | 107 to 90
fall time te < 1 ms J
Transfer input
pulse duration try > 2 us at 507 level
Scan control input
pulse duration tr3 1> 2 ps at 50% level
Counting rate f 0 to 1 MHz
Scan clock
input frequency f 0 to 150 kHz

Note

—Ipn2 is sum of data output currents
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FEJ271B

APPLICATION INFORMATION

A complete quadruple decade counter including display

2
|1
count
input 2
O —O —O
+10 +10 +10 +10
reset {0
mpst 16 1T TT1T TTT1 i 5 carry
T [T T [ 11 output
rOf latch latch latch latch
transfer r r r
input 15 I I D G I I A O B R IHI
[T [T11 L1 11
multiplexer
!
’—4 4 ) decoder
| I ] |
scan
control g
FEJ2718
3 8 1 12 13 14 7 6 5 3
V2 L
Vi ———"}
100 100 100 100 h Iz L Is
k0, kQ kQ kn 3 6 7 4 -y
1,5kn FJLI01/74L1A |
Vp ——F 1 ' 158 9 13141110 1 2 %6 N2
33k
s i | 1 1 1 TRk sl el o
(200v) wwonF | L1 0 | L | W | | YW ol peceal 7T
T (LX) BSS68
2 (Lx)
note: for supply voltages
see circuit dmgvum 2,7kN 2,7k 2,7k} 2,7k0
in FEVI0IB data sheets
= ZM1000 ZM1000 ZM1000
most significant — @ . . «—{— least significant
digit i il digit

7267737
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FEY101B

The FE family is a series of monolithic integrated circuits utilizing MOS P-channel en-
hancement mode technology.

ANALOGUE/DIGITAL CONVERTER LOGIC

A Q B C; Q Q4 N ic.

FEY101B
o Q7 D Q Q € Q3 ic
1 2 3 4L 5 6 7 8

QUICK REFERENCE DATA
Supply voltage VN -24+1,5 \%
Operating ambient temperature Tamb 0to+75 °c
Measuring range +2000  div.
Sampling time 0,2to 4 s
Automatic polarity detection
Power consumption Prot  typ. 130 mwW

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)

GENERAL DESCRIPTION

The FEYI01B contains the logic parts of an integrated A/D type converter, designed for
use in economic digital voltmeter systems.

It is intended to be used in combination with the FEJ271B (quadruple decade counter/reg-
ister), an operational amplifier, a decoder/driver andsome discrete components (see
application information on pages 7,8 and 9).

The output of the FEY101B is a serial type. The number of output pulses during a meas-
uring period (between two transfer/reset pulses) is linearly proportional to the voltage
measured.

The relationship between the number of output pulses (n), and the input voltage (Vi) is as
follows:

2046

n= [Vi"v

ref

If Vyef is chosen as 2046 mV or 204, 6 mV, each output pulse then represents 1,0 mV or
0,1 mV respectively.

The circuit also gives an indication of the polarity of Vj. .
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FEY101B

LOGIC DIAGRAM

Qs

bistable —

up/down Q)1

FF counter .
-

> Q| 4
7 O 3 [
timing l-—
16jA

’ | C2]13

polarity
detector

6|C1 pulse Q7] 2
former 16
7193
N

PINNING I1o0 7267874
1. ¢ : ground 9. i.c.
2. Qg scan output 10. N : supply voltage
3. D : signal input 11. Q4 : reset output
4. Qg transfer output 12. Qs : polarity output
5. Qq: pulse output 13. Cy : synchronization input
6. Cj: oscillator feedback input 14. B : =Vyef
7. Qg: clock pulse output 15. Qg : chopper output
8. i.c. 16. A +Vier
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FEY101B

FUNCTIONAL DESCRIPTION

D

Q6

A and B

Q7

Q1

Q4

Q

Qs

Signal input

To be connected with output of an operational amplifier.
HIGH: Q¢ connected to A; up/down counter counts up.
LOW : Qg connected to B; up/down counter counts down.

Chopper output

When D is HIGH, this output is connected with A,
When D is LOW, this output is connected with B.

Reference inputs

Input A has to be connected with the positive reference voltage of the system
and input B has to be connected with the negative reference voltage of the sys-
tem.

Scan output

This output delivers a pulse for the scan input T3 of the FEJ271B.
Its level is LOW during 15 clock periods and HIGH during one.

Pulse output

This output delivers a number of pulses during a measuring interval directly
proportional to the input voltage and can be used for driving the pulse input T,
of the FEJ271B.

Reset output

This output is HIGH during the measuring interval.

A LOW going pulse indicates the beginning of a measuring cyclus.

This LOW signal has the same duration as the HIGH signal of the clock-gener-
ator and is used for driving the reset input R of the FEJ271B.

During synchronization (see also C9) more reset pulses will come.

The last of these pulses indicates the beginning of the real measuring inter-
val of 4092 clock-periods.

Transfer output

Normally from HIGH to LOW going pulse, which indicates the end of a meas-

uring cyclus.

Between the end of the real measuring interval and the end of the whole cyclus
are a few clock periods (max. 16) for clearing the internal up/down counter.

This pulse can be used for driving the transfer input Ty of the FEJ271B.

Polarity output

This output drives the polarity indication.
HIGH: input voltage of the system is negative.
LOW : input voltage of the system is positive.
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FEY101B

FUNCTIONAL DESCRIPTION (continued)
Cy Oscillator feedback input

This input has to be connected via a capacitor of 180 pF with Q3 to obtain a
clock frequency of typical 8 kHz.

Co Synchronization input

When this input is LOW the system does not start a new measuring interval
untill there is a positive going slope on input D.

This results in a flickerless display of the last digit.

Blocking the whole system when applying too high input voltages can be avoided
by limiting the time when C3 is LOW to approximately 1 ms.

Q3 See Cj.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltage of all pins with respect to

pin 1 (ground) A% +0,3to =27 V
Power dissipation Ptot max. 275 mW
Operating ambient temperature Tamb 0to+75 °C
Storage temperature Tstg -65to+125 ©°C

CHARACTERISTICS at Vay=-24%1,5V; T =0to+75 °C (unless otherwise specified)
N amb

Symbol Conditions and references
Input data
Signal input (D)
Input voltage HIGH ViH > =2V
Input voltage LOW Vi < =10V
Input resistance R > 80k ‘ ith respect to ground
P I < 200k | |V spect to gr

Synchronization (Cyp)

Input voltage HIGH VIiH > =2V

Input voltage LOW Vi < -8V

Input leakage current I < LpA Vi=-8V

Reference inputs (A :B)

R 2 3 i - =

eference voltages; pin 1) ~Vrer = Vp Oto-9V with respect to ground
pin 16| +V o =V

"ON" resistance unbalance| AR < 400 Q IVA—VBF 4V
< 1pA | with respect to ground

Input leakage current |4 < 100mAb| | at-o9v

Input leakage current i1 < 1 “Al | with respect to pin 15 at
< 100nAb] | -9v

Ly At Tymp = 25 °C
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FEY101B

CHARACTERISTICS (continued)

Symbol Conditions and references

Output data
Scan, reset and pulse outputs

(Q7, Q4 and Qy)
Output voltage HIGH VQH > -1,5v | ~lgy = 100 pA
Output voltage LOW VQL < -9V IQL =10 pA
Transfer output (Qj)
Output voltage HIGH VQH > -1,5V ‘IQH = 100 pA
Output voltage LOW VQL < =14V I =1 mA
Polarity output (Qs)
Output current HIGH ~lqn > ImA | Vqu=-4V
Output current LOW IQL :’rp' O’é ﬁi } VQL = -8V
Supply data
Supply current N in 5’18 21‘:
Dynamic data
Switching speed balance ItDA'tDB] < 650 ns see waveform below
Oscillator
Frequency range by external

adjustment f 1to 20 kHz | capacitor between pins 6-7
Capacitor value for f = 8 kHz C typ. 180 pF

CLOCK INPUT %

+Viet ———— T
CHOPPER OUTPUT ’
~Vret
*| tpg l= =l tpa = 7267581
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FEY101B

TYPICAL PERFORMANCE

The FEJ271B and FEY101B used in a digital voltmeter (sece pages 7, 8 and 9)

without with
input FET’ s input FET» s
Input sensitivity 1 - MQ/V
Input impedance - > 100 MO
Sampling time 0,8 0,5 s
Settling time 1 1 s
Range (automatic polarity) + 100 + 100 mV
Over-range 100 100 %
Accuracy (of full scale) 0,4 0,15 %
Resolution 100 100 pv
6
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FEY101B
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FEY101B
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FEY101B
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INDEX

INDEX OF TYPE NUMBERS

The inclusion of a type number in this publication does not necessarily imply its availa-

bility.
Type No. Section | Type No. Section | Type No. Section
FCHI01 DTL FDN216B MOS GXB10131 CML
FCHI111 DTL IFDN506 MOS GXB10160 CML
FCHI21 DTL FFDNS36A MOS GXB10161 CML
FCH131 DTL FDR 1167 MOS GXB10162 CML
FCH141 DTL I'DR 11671 MOS GXB10164 CML
FCHI151 DTL IFDR 11672 MOS
FCII161 DTL FDR 1267 MOS
FCH171 DTL FDR 12671 MOS
FCHI181 DTL FDR1317Z MOS
FCHI191 DTL FDR131Z1 MOS
FCH201 DTL IFDR 13172 MOS
FCH211 DTL IFDR 14672 MOS
FCH221 DTL FDR 14687 MOS
FCH231 DTL I'DR 14671 MOS
FCH281 DTL FDR 146BZ1 MOS
FCHZ9 1 DTL IFDR 14672 MOS
FCH301 DTL FDR 146BZ2 MOS
FCH311 DTL FDR 1517 MOS
FCH321 DTL FDR151BZ MOS
FCT101 DTL FEJ271B MOS
FCTI11 DTL FEY101B MOS
FCr121 DTL GXB10101 CML
'CJ131 DTL GXB10102 CML
FCT141 DTL GXB10105 CML
FCJ191 DTL GXB10106 CML
FCj201 DTL GXB10107 CML
FCj211 DTL GXB10109 CML
FCj221 DTL GXB10110 CML
FCKI111 DTL GXB10111 CML
FCL101 DTL GXBI10115 CML
FCY 101 DTL GXB10117 CML
FDN166A MOS GXB10118 CML
FDN196A MOS GXB10119 CML
FDN196B MOS GXB10121 CML
FDN2 16A MOS GXB10130 CML B

DTL = IFC family
MOS = I'D/FE family
TTL = IJ/G] family
CNIL = GX family

—
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INDEX

MAINTENANCE TYPE LIST

The integrated circuits listed below have become maintenance tvpes, therefore abridged
information is included in this handbook

FFDN166A
FDN196A
FFDN196B
FDN216A
FDN2168B
FDN506

FDNS536A
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General

= on FC family
= GX family
= MOS FD family
= MOS FE family




