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ABSTRACT

This report describes the progress achieved in the integrated
circuit study program for the CP-667 Computer.

Significant sccomplishments were recorded in the following
areas: selection of a circuit type and performance testing
of exigting gvailable integrated circuits. '
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PART I
Section 1
PURPOSE

This study is intended to compere momolithic integrated
eircuits, capable of performing in the CP-667 Computer,
with the present hybrid (miltiple chip) micro circuits
per MIL-M-23700/1 thru 5.

Electrical performence, functional stability and reli-
ability are to be -evaluated,
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PART I

Section 2

GENERAL FACTUAL DATA

IDENTIFICATION OF PERSONNEL

The following list swumarizes the personnel actively working on the
rroject for each month during the period of this report:

PERSONNEL JURE JULY AUGUST
(160 Hrs.) (200 Brs.) (160 Hrs.)
Granberg 0 5 15
Janisch 0 o] 38
Vagrmson 0 0 1
Schipp 0 0 1
Sunden 0 6 24
Wheeler 0 0 1
Wozniczka 0 24 108
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PART I
— Section 3
DETAILED FACTUAL DATA

SEIECTION OF CIRCUITS

The logic eircuitry of the CP-667 is made up of nine printed circuit
card types described in Table I. The circults on these cards are
developed by intercommnecting the hybrid (multiple chip) circuits of
MIL-¥-23700/1,2,3,455

Integration of the hybrid circuits suggests the combination of the
diode gate and transistor gate in one package so as to provide for
comection of the substrate to the most negative potential. A
minimm mumber of integrated circuit types are desirable to keep
the tooling and testing practical. The complexity of the circuitry
in any one package is limited by the mumber of external comnections.
Table I provides a breakdown of three likely circuit groups emplcying
ten external commections. The mwber of circuit packages required
to duplicate a given card function is compared with the presently
used hybrid peckeges. The use of externzl collector resigtors, amd
performing the for® fumction at the collectors were factors in this

summary.

The optimum circuit group in terms of simplicity end versatility is
the 3/3 and 2/, input combination. This is particularly desirable
in view of one vendor's suggestion that the basic chip could be mede
with 4 input diodes on each circuit enabling either peckage to be
made from the same chip by merely changing the final connections to
the terminals,

The specification for the procurement of a 3/3 integrated circuit is
attached, Subminiatureresistor packeges are being investigated for
use as collector resistors for these circuits. This provides an
option of performing the ®orm function at the collector and mininizes
heat dissipation within the integrated circuit.

A complementary transistor logic gate utilizing a RIP/AIPN combinztion
on one integrated chip has recently been suggested as a possible
substitute for the diode gates of MIL-}M-23700/1 thru 4. This system
could ideally permit logic (and/or functions) to be performed wittout
inversion at the base of the inverter circuit (MIL-3-23700/5). This
phase of the program requires more circuit research bsfore specification
and procurement can be initiated.



FRELIMINARY STUDIES

Westinghouse type 2201 integrated Diode Transistor Logic (DTL)
circuits wore tested in the circuit of Figure 1. The series

string was driven by and loaded with a CP~667 hybrid eircuit.
Pigure 2a shows waveforms at each node in this configuration

when no collector resistors, Rq, were used with the 2201 circuits.
Figure 2b illustrates the waveforms at the same nodes with 400 ohm
collector resistors. Propagation times (measured from 10% of final
voltage level of the input to 10% of the final volitage level of
the output) through each of the stages are swmmearized below:

Ry =0 R, = 400 OHM
NCDE
TURN ON | TURN OFF TURN ON | TURN OFF
II 17 ns 17 ns 12 ns 8 ns
T 46 16 16 26
Iw 42 20 16 18
v 40 12 15 20

It should be noted that this represeuts a best case condition since
the fan-out was unity and nominal conditions existed. The wsveshspe
of the present hybrid CP-667 circuit (Node I) has a much faster rise
and fall time than that of the integrated 2201 circuits. This can
be attributed to the absence of parasitics in the hybrid circuits
and the higher power level of the circuit.

An existing UNIVAC integrated logic ecircuit was wired in a series

string driven by and driving a CP-667 hybrid circuit as shown in

Figure 3, Figure 4 shows the waveforms at each node in the configuration.
Propagation times (10% to 10% levels) for each node are shown below:

NCDE TURN ON TURN OFF
II 12 ns 30 ns
III 33 30

Again note thet the waveshape of the CP-667 hybrid circuits was superior

to that of the tested parts, Tnis sharp rise time accounis for the fast
turn on of Node II, This circuitry is slower than the 2201 circuitry ——
when operated with a collector resistor.

-l -



PART I
Section 4
CONCLUSIONS

The preliminary studies of two types of integrated circuits indicate
that speeds in the range required for the CP-667 are possible from
integrated circuits when operated at the same power level. The %or#
function must be performed at the collector rather than the bases

in order to minimigze the base overdrive and subsequent increase in
storage time,
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PART II

FROGRAM POR NEXT QUARTER

Procure hybrid circuits for comparison with integrated devices.

Arrange to procure from two manufacturers of integrated circuit
samples of the 3/3 DTL circuit described in the attached
specification,

Perform exploratory testing of the GComplementary Transistor Logic
Gate and prepare procurement specification for this circuit.

Procure samples of subminiature resistor package for use as collector
resistors.

Establish an envirommental test program designed to most efficiently
determine modes of failure and degradation of characteristics.
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SUPFLEMENTARY DATA



I TIavi poods poonpax 4y = ¢
ouo £q peonpex ANAUT ~ 2
Laouew I0F 080y} JO 2/ =~ |
1 0 9 € 4 S A 0€ SEE/0€ see 1L9% ogotreey
~- ad
0 8 9 8 8 OCL szeee/oel seeee 9 oLoRZY
: - a3
0 S ¥ g 9 geeeefeeree L6 ogoeey
U 22 TTELSS0d € 8/8 (b ago'reey
JON
0 € € € 4 Vie/efz/e/e 67¢ o'rolrey
o 9 Y 9 A (AAL I ALAT GAAAA g6t ogoeey
2 t 4 L ﬁ%mmﬁ V4 elie 8€lL QoYY
N
t € t £ FIGI SS0d K4 Yee/eee 2L otoeZy
JON
o Y € Y S gefee/ee/ee €L 00072ZY
g/
/2 &/€ L &/€ / I100¥Io ¢/¢€ ( s
€ J00WD 2 Jnow L dnowm L99~d0
S TN GEsoTow INTSTH NOTIONAI qQuyd @%owa L99 FTEGESSY QU
ROLIONAJ (QMVD HATAOWL Ol GRUIAdTY STIOVEOVE IINDYIO




u : -
02

PSR .% QN2 QALY IITIN 1022 |
,. = J

[ e 7 ATH
| W ) YL7 »—0

- pY \h P74 .
s A5 I L2 ! ! v —
D N9 @ A5
NEH ALHA

1 o — NS5F-
. ) LN CILEYOITUNYS 1022 B

2

Y/

NG I+

T
IW@ N5 Gt

ALE A&



et eyt

v

CALIBRATION: Vertical — 1 volt/square

Horizontal - 25 ns/squara
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FIGRE 2b.

WAVESHAPES - INTEGRATED DTL

FIGURE 2a.
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OWG RO

I, APPLICABIE SFECIFICATIONS

MIL-23700 (Bavy)

II. CONSTRUCTION AND DIMENSIONS (As shown in Figwre 3)

ITI, TFERFORMANCE CHARACTERISTICS (s shown in Teble I}

Mexdmum Ratingge
Device Oparating | R1 or R2 Resistor | Temperature
By (Total) Above 25°C Dissipation | Dersting | Range
200 ms 1.3 me/°C 100 mw 0.67ru/9C | =65 %o 4+175°C
IV. QUALITY ASSUHANCE rUVISIONS
SYM l AUTRH L OESCRIPTION j DATE TCGNP ExclAsg;:;“‘ct 370

REVISTONS
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FIGURE 2.

FIGURE 3.

CIRCUIT SCHEMATIC

PHYSICAL DIMENSIONS

DESCRIPTION
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6 Vde 1 c

REV

7900516

OWS HO.

Sufa) Sw(a)
Cren (Closed

ROTES:

¢ ; Open Sw(a)

(2) Adjust Q1 for Q1 f£all time which will result in output at
Terminal A of 3 nanosoconds/¥yolt positive glope for
aporovimately 2,5 volts,

Note tq (2 volt level)

4) Close Sw(a) _

5) Note t, (2 valt level)

FIGURE 4, REVERSE RECOVERY TIME E:;g" )éIRGUII

SYM L AuTH [ : OESCAIPTION I oaTe Icou» ‘"ﬂ‘-s::w?nczl sT0

REVISIONS

) I Vi ARU COGE 1DENT NO. SHEET owe KO,
S1vISION OF SPENNY BANS COSPORATION v 790051 6
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A-1595
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FIGURE 5, SATURATION VOLTAGE TEST GIRCUIT
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FIGURE 6, NOISE REJECTION TEST CIRCUIT
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Input 3V

6.5 We

. ——— — — S — — — —a—— o —

tl.=tf==4naocmax.

FIGIRE 7. TURN-OH (OFF) TIME TEST CIRCUIT

NOTES:

(1) Turn-on time for the above circuit is defined as the time interval
from a point 10% up from tbe minimm amplitude on the leading edge .
of the inpvt pulse to a point 90% down from the meximm emplitude
on the leading edge of the output pn].aa.

(2) Turn-off time for ths above circuit is defined as the time interval
frow a point 10% down from the meximm amplitude on the trailing
edge of the input pulse to a point 50% down from the maximm emplitude
on the trailing edge of the output pulss.

(3) Sw 1 in position (a) for Turn-On.

(4) Sw 1 in position (b) for Turn-Off.
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