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SECTION 1
INTRODUCTION AND OVERALL PROGRAM SUMMARY

1, INTRODUCTION

This Final Engineering Report documents the overall activity and history of the
work performed by Motorola, Inc,, Government Electronies Division, Scottsdale,
Arizona for the Goddard Space Flight Center, Greenbelt, Maryland, under NASA
" Contract No. NAS5-23163, The report is submitted in accordance with the requirements
of Specifications 5-562-P-24 (Rev. 2) and covers the period from October 1972 to
February 1974,

1.1 PROGRAM SUMMARY

The work performed under the subject contract entailed the construction and
testing of a 4096 word by 18 bit random access, NDRO Plated Wire Memory for use in
conjunction with a Spacecraft Input/Output Unit and Central Processing Unit.

The primary design parameters, in order of importance, were high reliability,
low power, volume and weight. Two memory units, Serial No, 101 and 102, were
delivered.

1.2 RESULTS ATTAINED

The memory units were subjected to comprehensive functional and environmental
testing at the end-item level to verify conformance with the specified requirements.,
Contract modifications were necessary in some areas, either to relax the require-
ments or to redefine noncritical parameters. All such modifications were relatively
insignificant, with the possible exception of system weight and operating power con-
sumption.

A comparison of the memory units most significant physical and performance char-
acteristics versus the specified requirements is shown in Table I,



Table I, Memory Performance Vs, Specified Requirements
Contract
Characteristic Reference Specified - Measured
3 3

Volume S-562-P-24 (Rev, 2) | 160 in 159.45 in
Weight S-562-P-24 Rey, 2} | 6 lbs 6.25 lbs,

Mod. 3 (7-24-73) 6.5 lbs
Power (Operate) S-562-P-24 (Rev. 2) | 6 watts 6,68 watts (102)

Mod. 3 (7-24-73) 7 watts 6,29 watts (101)

Power (Standby)

5-562-P-24 Rev.

170 milliwatts

130, 8 mW (102)
127.6 mW (101)

Voltage Tolerance | S-562-P-24 (Rev, 2) | +5% on all +5% on all
Operating Rate S-562-P-24 (Rev, 2) | 500 kHz
Mod, 2 (3-16-73) 600 kHz >600 kHz

Access Time

85-562-P-24 (Rev.

500 nanoseconds

£ 500 nanoseconds

Operating Temp.

S-562-P-24 (Rev.

~400C to +85°C

Tested from -
-40°C to +85°C

Operating Vacuum

8-562-P-24 (Rev,

Mod. 3 (7-24-73)

" One Atm, to

106 mm Hg,
One Atm. to
10-5 mm Hg,
(Modified for
test purposes)

Tested from one
Atm., to 10~° mm
Hg.

Operating Vibration

5-562-P-24 (Rev.

Sinusoidal:
5-2b Hz, 0.5
in DA 25-110
Hz, 16 g

~Peak
110-2000 Hz,
7.5g Peak
Two Octaves/
Minute

Random:

15 Hz, 0,01g2/
Hz

15-70 Hz,
Linear In-
crease

70-100 Hz,




Table I,

Memory Performance vs, Specified Requirements (Contd)

Characteristic

Contract
Reference

Specified

Measured

Operating Vibration
(Contd)

0, 31g2/Hz
100-400 Hz,
Linear De-
crease
400-2000 Hz,
0.02g2 /Hz
Two Min. /
Axig

Mod, 4(7-24-73)

Sinugoidal:
5-25 Hz,
0,33 in DA
25-110 Hz,
10g Peak
110~-2000 Hz,
bg Peak
Two Octaves/
Minute

Random:

15 Heg,
.0004¢° /Hz,
16-70 Hz,
Linear In-
crease
70-109 Hz,
.138g" /Hz
100-400 Hz,
Linear De-
crease
400-2000 Hz,
.0089g2/Hz

Tested at
Mod. 4 levels

QOperating Shock

5-562-P-24 Rev, 2)

Two Shock
Pulses of

30g for 6 and
12 milliseconds
in three direc-
tions.

Tested at
specified levels,




SECTION 2
HISTORICAL PROGRAM SUMMARY
2, PROGRAM HISTORY

The design, construction and test history, as related to the hardware requirements
of this contract, is summarized in this section. The summarization is in chronological
order from date of contract award to date of final delivery of the memory units, Design
activity began on both units on 5 October 1972,

2.1 SERIAL NUMBER 101

Assembly was completed and testing began in April 1973, An analysis of the test
results indicated that design problems were limited to the performance of the
memory at voltage and temperature extremes. The unit worked over much of the de-
sign range and it was jointly decided (GSFC TWX 4 June 1973) to deliver the unit to
GSFC for temporary use while the problems were analyzed and corrected in S/N
102, The unit was shipped to GSFC in June after temperature tests only, After GSFC
received S/N 102, S/N 101 was returned to Motorola in August 1973 for modification
and test. S/N 101 was modified with all design changes made as a result of S/N 102
testing. The unit was acceptance tested and shipped to GSFC on 7 November 1973.

The memory was again returned to Motorola on January 16, 1974 , To be modified
to correct the very low repetition rate problem discovered in S/N 102, Modification
to correct the problem was completed, and the memory was tested and shipped on
February 15, 1974.

2,2 SERIAL NUMBER 102

Assembly was completed and testing began in May 1973. During the Y-axis sine
vibration test, on 6/21/73, bit errors were noted at 20 Hz, 130 Hz and 408 Hz, The
unit was removed from the housing and inspected, thereby revealing broken pins on
the word drive interconnect. Analysis indicated that the interconnect was too rigid to
allow for deflection at the center of the electronics and plane boards.

Rigidity in the horizontal direction was reduced by cutting the printed circuit board
and completing the connections with stranded, teflon insulated wire, Relative motion
between the horizontal connectors is accommodated through the flexible wiring. (See
Figure 2.} The unit was then retested at 8.4 G rms with no problems.



As a result of the design analysis and testing results, several design changes and
performance modifications were requested and approved by GSFC (TWX dated 26 July
1973), These included the addition of Mu-metal shielding, change of interconnect
board design as described, decrease of negative supply voltage from -6.8 Vdc to
-6.1 Vde, increase in allowable operating power to 7 watts and allowable weight to
6.5 pounds, and reduction of vacuum specification from 10-6 mmHg to 10-2 mmHg.

S/N 102 passed the acceptance tests and was shipped on 7/30/73.

At GSFC it was discovered that S/N 102 exhibited repeatable bit errors when
operated with a low repetition rate initiate pulse. The unit was returned to Motorola
on 8/21/73 where the problem was verified. It was determined that during final check-
out this problem was not adequately tested. Checkout procedures were modified to
fully exercise the memory.

Several design changes were made to correct the low repetition rate problem and
provide more consistent memory operation. These changes included word selection
circuitry bias and restore timing changes, addition of power supply decoupling capaci-
tors on the digit drivers, and grounding methods in the memory stack. On 10/15/73,
S/N 102 completed an abbreviated AT (per GSFC TWX dated 9/14/73) and was shipped
to GSFC.

GSFC discovered a very low repetition rate problem (about 0.3 Hz) and returned
the memory to Motorola on December 4, 1973. Analysis indicated that the voltage at
the collectors of the Level 1 select transistors when both the Level 1 and Level 2
gelect transistors had been off for several hundred milliseconds, tended to rise to the
+5 volt supply voltage due to leakage currents through the reversed biased base-emit-
ter junctions of the Level 2 select transistors (see Figure 13).

Upon selection of particular Level 1 and Level 2 select transistor, the base-emitter
capacitance couples a negative voltage pulse onto the Level 2 select lines. This neg-
ative pulse turns on unwanted Level 2 select transistors, robbing current from the
addressed word line and allowing current to flow down unselected word lines. This
causes a net differential signal at the sense amplifier inputs which can be of the wrong
polarity, resulting in an error.

The problem was solved by providing a leakage path to ground from the Level 1
collector point to prevent that point from rising above ground potential. This was
accomplished by adding sixty-four 10k ohm, 1/8 watt, carbon composition resistors;
four on each side of each of eight memory planes; three by lap soldering one end of
each resistor to a word select flat pack pin or PC board track and the other end of
each resistor to a plated - through hole in the memory plane ground layer; one by
soldering one end as above and lap soldering the other end to a ground pad. (See
Memory Plane Assembly 01-P13720D included as an insert at the back of this report.)
All resistors were bonded to the PC board, A modified acceptance test was performed
and the memory was returned to GSFC on January 18, 1974.



SECTION 3

TECHNICAL DESCRIPTION

WV e e e e o o

3. DESCRIPTION

The memory unit is shown in Figures 1 and 2, They are identified as Motorola Part
Number 01-P13701D001. Serial Numbers 101 and 102,

3.1 SYSTEM CONFIGURATION

Motorola Drawing Numbers 01-P13701D, 15~-P13703D, and 15-13702D (included in
the engineering drawing package submitted to GSFC) completely define the end-item
package in terms of size, mounting pattern, finish, etc. Drawing 69-P13705D,
Interconnection Diagram, is included as an insert at the back of this report, The
weight of the delivered unit was 6,25 pounds,
3.2 ELECTRICAL INTERFACE

Connectors J1 and J2 are Deutsch, Type 75020-442P, as modified and supplied by
GSFC. The total memory interface is comprised of the following (Refer to Figure 3
Memory System Electrical Interface),

1. 18 Input Data Lines {to memory)

2. 16 Input Address Lines {to memory)

3. 18 Qutput Data Lines (from memory)

4. 1 Initiate Line (o memory)

5. 1 Read/Write Select Line {to memory)

6. 1 Read Complete Line (from memory)

7. 2 Thermistor Sensor Lines (from memory)

8. 7 Linesfor -6.1V {to memory - all lines common internally)

9. 5 Lines for +5,0V (o memory - all lines common internally)

10. 12 Lines for Power and Signal Return (all lines common internally)



Figure 1. 4K x 18 Bit Plated Wire Memory System



4K x 18 Bit Plated Wire Memory System Stack

Figure 2.




—0
[}

——0

——O
——o0

D01

00-2 DATA

ouT

|
O po-18

READ
COMPLETE

TEMPERATURE
MONITOR
ouTPUTS

CHASSIS GROUND

4891-10

2° O—
DATA 21 O—1—
WORD — I
ADDRESS |
INPUTS ‘
\ 211 o_l—-—
/ 1 o.—-—
BANK 2 O—
ADDRESS —|
INPUTS 3 o—
\\ 4 O
TIATE
ggMMAND o N:E%%Trvvo:gg
BY 18 BITS)
READ/WRITE
CONTROL O—
’ D11 O——
DATA B D12 O—a—
INPUTS :
i
\ D1-18 0—&.——-
/ 500V O—
POWER 5%
INPUTS 6.10v
\ 5% O
SIGNAL AND o
POWER COMMON J_
Figure 3,

Memory System Electrical Interface



The connector pin designations are as given in Table 1L

All signal inputs and outputs are to, or from, TTL Series 54 Standard logic devices.
All inputs present one unit load. There is no internal loading on any of the output sig-
nal lines. The 18 data output lines and the read complete line are driven from open
collector logic elements whose output transistor is normally in the OFF state.

The electrical interface characteristics of the delivered unit are as follows. On all
signal inputs, a logic ONE is defined as the most positive voltage level, with respect
to the return., On all signal outputs, a logic ONE is defined as the high impedance state.
All time relationships are defined from the 50 percent points of the respective signals.
Transition times (where applicable} are as specified for TTL Series 54 Standard
logic with loading as applied. Stability is defined as being above the minimum logic
ONE level or below the maximum logic ZERO level.

Memory Capacity: 4096 words of 18 bits each (73, 728 bits total).

Access: Random by word via 12-bit input address. Also provides for addressing
by memory unit via four-bit bank address. All bank address bits must be at a-
logic ONE for access.

Access Time: 350 nanoseconds, maximum, from leading edge of Initiate signal.

Read Cycle Time: 1.20 microseconds, maximum, from leading edge of Initiate
signal.

Write Cycle Time: 1.00 microseconds, maximum, from leading edge of Initiate
signal,

Operate Rate: 0 to 600k operations per second, minimum, with any read/write
ratio,

Initiate Sipnal: Active level = logic ONE, Minimum pulse width = 50 nanoseconds.
Maximum pulse width = 550 nanoseconds.

Read/Write Select: Read = logic ONE. Write = logic ZERO. Must be stable from
leading edge of Initiate signal to end of read or write cycle.

Bank Address Lines: Must be stable from leading edge of Initiate pulse to end of
Read or Write cycle.

Word Address Lines: Must be stable from leading edge of Initiate to end of cycle
time,

10



Table II. External Connector Pin Assignments
Pin No, Function Pin No. Function

J1-1A Address Bit 20 J2-1A Data Input Bit 20
-1B Address Bit 21 -1B Data Input Bit 21
-1C Address Bit 22 ~-1C Data Input Bit 22
-1D Address Bit 23 -1D Data Input Bit 23
-1E Address Bit 24 -1E Data Input Bit 24
-1F Address Bit 25 -1F Data Input Bit 25
-1G Address Bit 26 -1G Data Input Bit 26
-1H Return -1H Data Input Bit 27.
-1J Read/Write Control -1J Data Input Bit h
-1K Return -1K Data Input Bit 29
-1L Return -1L Data Input Bit 210
-1M Return -1M Data Inpﬁt Bit 211
-1N Initiate Command -1N Data Input Bit 212
~1P Not Assigned -1P Data Input Bit 213
~2A Address Bit 2'7 -2A Data Input Bit 214
-2B Address Bit 28 -2B Data Input Bit 215
-2C Address Bit 29 -2C Data Input Bit 216
-2D Address Bit 210 -2D Data Input Bit 217
-2E Address Bit 211 -2E Data Output Bit 20
-2F Bank Address Bit 0 -2F Data Output Bit 21
-2G Bank Address Bit 1 -2G Data Output Bit 22
-2H -6,1V -2H Data Output Bit 23
-2J -6,1V -2J Data Output Bit 24
-2K -6.1V -2K Data Output Bit 25
-2L -6.1V 2L Data Output Bit 2°
-2M -6,1V -2M Data Output Bit 2'7
-2N -6,1V -2N Data Output Bit 28

11




Table II. External Connector Pin Assignments (Contd)

Pin No. Function Pin No, Funection
J1-2P -6.1V J2-2P Data Output Bit 29
-3A Bank Address Bit 2 -3A Data Cutput Bit 210
-3B Bank Address Bit 3 -3B Data Cutput Bit 211
-3C +5.0V =-3C Data Output Bit 212
-3D +5.0V -3D Data Quiput Bit 213
-3E +5,0V -3E Data Output Bit 214
-3F +5.0V -3F Data Output Bit 215
-3G +5.0V -3G Data Output Bit 216
-3H Thermistor -3H Data Output Bit 217
~-3J Thermistor -3J Return
-3K Read Complete -3K Return
-3L Return -3L Return
~-3M Return -3M Return
-3N Not Assigned -3N Return
-3P Not Assigned -3F Return

Input Date Lines: For write operations, must be stable from leading edge of
Initiate to end of cycle time. For read operations, may be any level within
TTL logic limits.

Read Complete Line: Presents high impedance (20k minimum) in quiescent state.
Goes active (i.e. low impedance) at end of access time (maximum of 350 nano-
seconds following leading edge of Initiate signal). Remains at active level for
minimum of 250 nanoseconds and maximum of 450 nanoseconds. Will sink
minimum of 10 mA at 0.3V in active state.

Data Qutput Lines: Presents high impedance state (20k minimum) in quiescent state.
Goes active (i.e, low impedance) maximum of 30 nanoseconds following leading
edge of Read Complete signal and remains active for minimum of 150 nanoseconds
following trailing edge of Read Complete signal and maximum of 750 nanoseconds,
Will sink minimum of 10 mA at 0.3 V in active state.

12



3.2.1 Power Source Requirements

The memory unit operates from power sources of +5.0V and =6.1V. Requirements
imposed on these power sources by the memory are as follow (all measurements made
at connector terminals):

+5,0V;

Regulation: +5%

Average Standby Current: 13,1 mA, worst-case,

Average Operate Current: 840 mA, worst-case at operate rate of 500k operations
per second and read/write ratio of one.

Transient Demands: 50 mA, maximum, during cycle time,
Standby Power: 68.8 milliwatts maximum at +5,25V,

Operate Power: 4.41 watts, maximum, at +5.25V and at operate rate of 500 kHz
with a read/write ratio of one.

=6,1V;
Regulation: =5%
Average Standby Current: 10.9 mA, worst-case,

Average Operate Current: 355 mA, worst-case at operate rate of 500k operations
per second and read/write ratio of one.

Transient Demands: 60 mA, maximum, during cycle time.
Standby Power: 69,8 milliwatts, maximum, at -6,40 volts.

Operate Power: 2.27 watts, maximum, at =6,40 volts and at operate rate of 500
kHz with read/write ratio of one.

3.2.2 Thermistor Characteristics
The thermistor is mounted at the approximate center of the unit, It is a YSI Type

44006 precision element with a nominal impedance of 10k ohms at +25°C. The re-
sistance versus temperature characteristic is given in Table IIL.

13
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Table I, Thermistor Resistance Versus Temperature

RESISTANCE VERSUS TEMPERATURE -80°C to +150°C

TEMPOC RES TEMFSC RES TEMPCOC RES TEMPOC RES TEMPOC RES TEMPOC RES TEMPOC RES TEMPOC RES
—80 3558K | —50 4413K | --20  7891k| 410  1379k| +40 5592 | +70 1990 | 4100  BIBS | 4130 3764
79 1296K 43 4145K 9 74slk| 11 17eeK| a1 5389 71928 101 7946 131 3674
78 3055K 48 389.4K 18 7113K| 12 1722k] a2 5193 72 1868 107 7731 132 3587
77 2B3IK 47 366.0X 17 &75k| 13 1649K| 43 5006 73 1810 103 7523 133 3503
% 2629K 46 3441K 16 B420K{ 14 579K | 44 8%y 1754 104 73211 134 3820
7% 2440K 45 323K 15  B102K{ 15 iSI3K| a5 4655 75 1700 105 7126 135 3340
74 2266K a4 3046K 14 sg0lk| 15 1350k | a6 4489 76 1548 106 6936 136 3263
73 2106K 43 767K 13 su0k| 17 13%k| & 433l 71 1598 107 8153 137 3187
72 1957K 42 2700K 12 5748K| 18 I333K| 48 4179 78 1549 108 6575 138 31t3
71 1821K 41 258.4K o aseak| 19 1279k 49 4033 79 1503 109 6403 139 2042
—70 1694K | —a0 2398K | —t0  475aK| 420 1226Kk]| 450 3893 | 480 1458 | 4+10 6235 |+140 2972
68 1577K 3 2260K 9 esz7k| 21 k] 51 3758 gl 1414 1 6073 141 2904
68 1469K 3 2132K g 431K| 22 129K] 5 3629 82 1372 12 5916 142 2838
67 1369K 37 20L1K 7 4L07K| 23 10B4K| 53 3504 83 1332 13 5764 143 2774
6 1276K 36 189.8K 6 39.14K| 24 g0aIk] 54 3385 84 1293 114 5616, 148 2712
65 1190K I/ 179.2K 5 3731k| 25 1000k| 55 3270 85 125 15 5473 145 2651
6 111K 3 1693K 4 3557k 26 9605 5 3160 86 1218 116 5334 146 2592
63 1037K 33 160.0k 3 39K 27 e 57 3054 g7 1183 | 17 8199 147 2534
62 968.4K 32 151.2K 2 3237K| 28 gse7 5§ 2952 8 1149 118 5068 148 2478
61 3089K 31 1430k | —1 3089K| 29 8523 59 7854 89 1116 Ny 4541 149 2423
—60  8459K | —30  135.2K 0 7949K1 430 8194 +60 2760 | +9 1088 | 4120 asis | HI10 2370
59 7911K 29 179K | +1  2815k| 31 7880 Bl 2669 8] 1053 121 4698
58 7402K 28 1201K 2 2683K| 32 7579 62 2582 87 1023 122 4582
57 592 8K 27 114.6K 3 7569k 33 7291 63 2497 93 99a2 | 123 2469
5 5488K 26 1086K A nssk| 3 7018 64 2417 3 9663 | 124 4359
55 607.8K 25 1029K 5  2346K| 35 6752 85 2339 95 9393 | 125 4253
54 569.6K 24 97.49K 6 2243K| 36 6500 66 2264 9 9132 | 126 4143
53 534.1K 23 9243K 7 20456| 37 6258 67 2091 97 8879 | 127 4049
5 501.0K 27 BIEBK 8 205K 33 6026 68 2122 58 8634 | 128 3851
5L 401K 21 BlIGK 9 1983K| 439 5805 69 2055 9¢ 8397 | 129 3856




3.3 FUNCTIONAL DESCRIPTION

3.3.1 Memory Organization

The memory is organized into 1024 memory words of 72 bits each (expandable to 96
bits). Each memory word therefore comprises four 18-bit external data words. Figure
4 is a block diagram of the memory organization. The memory stack itself is packaged
on eight identical printed wiring, glass-epoxy substrates, with 128 two-turn word lines
on each board, for a total of 1024,

Each word line wraps twice around 144 plated wires, with the corresponding wires
in each of the eight boards connected in series. At the far end, each pair of adjacent
wires is shorted together, forming seventy-two pairs, with each pair traversing he-
tween all 1024 word lines. The opposite ends of each pair terminate at the input of a
differential sense amplifier. The outputs of a bi-directional digit driver current source
is also connected to each pair of wires at the same end as the sense terminations. A
specific bit storage location is formed at the crossover points of a particular word
line and a pair of plated wires.

Using two wires for each bit storage ('i.é. » two crossovers) allows a differential
implementation for information sensing, virtually eliminating common-mode noise
problems and increasing the signal outputs at any given word current level, thus per-
mitting operation at lower word currents than would have been required with a single
crossover-per-bit implementation, '

A memory word consists of the 72 bits under a single word line on a particular
memory stack board. A particular data word address uniquely locates an 18-bit data
word by identifying a word line and a group of 18 sense amplifier channels or 18 digit
driver current sources.

The only electronics packaged as part of the memory stack is associated with word
line selection. The rest of the electronics is packaged on three similar board assemblies.

3.3.2 Word-Line Selection and Drive

Figures 5 and 6 show the word current selection and drive method, Word line
addressing is accomplished through a two-level tree of transistor switches. The first
level steers the word current to one of 64 unique areas of the stack., The second level
steers the word current into one of 16 word lines in the particular word group addressed
through the first level, Both levels are packaged on the memory stack boards.

15
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The data word address is decoded in the sequencer, using SNC 5445 Binary-to-Decimal
Decoders., Address bits 22, 23 and 26 through 29 are decoded into 1-0f-64 and identify
the word group. Bits 20 21 94 and 2% are decoded into 1-0f-16 and identify the word line
within a group, Bits 21 and 211 identify a particular data word location (1-of-4) along
the addressed word line. The apparent anomaly in sequence of the bits allocated for
identification of word group and word line is a result of test considerations. With the
switching matrix implementation used in the system, the address bit allocation defined
above will identify adjacent word lines across a plane when the address sequences in
a straight binary code.

Since only one end of each word line is actively switched (with the opposite end returned
to ground) only the addressed word-line has any voltage applied to it (with reference to the
quiescent level). Thus, current flow in the stack resulting from charge transfer to/from
stray capacitance is minimized and stack charge ''restoration” is not necessary. The
resulting design is significantly less complex, faster and more noise-free.

A transformer is used for coupling between the word current generator and the word line
selection matrix to negate the need for a third, high-voltage power input. The transformer
also provides some additional measure of noise reduction,

3.3.3 Control and Sequencing

The memory design does not use a discrete internal clock. Instead, memory sequences
are generated from a series of programmable delays. A diagram of the sequencer logic is
shown in Figure 7. Each delay is programmable, independent of any other delay. (The
actual programming is accomplished by selection of discrete component values). Thus,
timing sequences can be optimized for performance and power consumption.

Power to all but a minimum of control logic is switched off between memory cycles, The
delay circuit is designed to come up in a normalizéd state when power is applied.

When an Initiate signal occurs, the power switch is turned on, If the signal is of longer
duration than delay 7 o (approximately 35 nanoseconds), then the Initiate Override signal is
actuated, locking the memory in the operate mode until the read or write cycle is completed.

Power to the digit drivers, sense amplifiers and associated logic is also controlled
through the sequencer. The corresponding power switches are physically located on
the digit electronics hoard assemblies.

Delays Tp through g are activated for a write cycle. Delays TB and 7p; set the
width of the two phases of digit current and 7 sets the separation between the two
phases. Delay Tg controls the duration of the word current. The ¢1 and ¢2 digit
current controls for one of the four possible data words are activated, depending
on the states of address bits 210 and 211,

19



0@

INITIATE

MEMORY

INV

L]

INITIATE
OVERRAIDE
™ o] g -y w2 v ]] - 0y -
DELAY =ty
A N & |wow | B c o| AE
L. ) » DELAY BC - O.l -
POWER - /
CONTROL T cD -y -
LOGIC i © o
POWER SWITCHED o o, -
S‘gﬁm - L OGIC DIGIT 1
POWER CURRENT
ENCODER |- 5 -
l - ‘:'1 .
10 st '."2
tgg':g ADDRESS
8ITS
POWER DELAY 11
T 2—
€
PICK-OFF
INV
CURRENT -
WRITE GEN
-
READ/
RiW —— WRITE
SELECT
READ DELAY + l
. TE —B.1V =
INV 1 . DELAY = READ
o STROBE
R DIGIT DRIVER AND INFUT DATA
- BUFFERING POWER CONTROL
— Vee
DELAY DELAY
"H i . SENSE AMPL AND OUTPUT DATA BUFFERING
POWER CONTROL

b——p= READ COMPLETE

Figure 7, Sequencer, Logic Diagram

WORD CURRENT
T0
SWITCH MATRIX

2049-4



Delays 7y through 7y are activated during a read cycle. Delay Ty starts the word
current after power start-up transients have had an opportunity to dissipate. A pick-
off from the word current level is delayed by TG and used as the read strobe, which
clocks the sense amplifier outputs into the output data buffer register. Delays TH
and 7; set the duration of the read complete and the post-read data hold periods,
respectively.

3.3.4 Write Operation

The memory timing for a write cycle is shown in Figure 8. For proper operation,
the address, data and read/write control signals must be stable prior to the leading
edge of the initiate command and must remain stable until the write cycle has been
completed.

When an initiate command pulse occurs in the presence of a low (or ground) level
on the read/write control line, power to the sequencer and to the write electrouics
is turned on. A low impedance path is connected from the word current generator to
a particular word line (through the word line selection matrix) as identified by address
hits 20 through 29, A group of 18 digit driver current sources is then energized for
¢’1 current. The particular current sources are identified by address bits 210 4pnq 211,
The polarity of current (i.e. direction along the plated wire element) from any current
source is controlled by the logic level of the data input to that current source. The ¢1
digit current is then terminated and ¢ current enabled. The two phases are of equal
amplitude and duration. This balanced current implementation precludes any hysteresis
build-up due to an unequal history of data "one' and 'zero'" writes.
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Figure 8. System Timing, Write Operation
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The word current generator is energized early enough that the terminating tran-
sition of the word current can be made to occur during the time when ¢o digit current
is at full amplitude, Data is "written into" the wire when the word current ter minates
in the presence of digit current.

At the end of the ¢y digit current, the write eycle is complete and internal system
power is turned oif, A write cycie, from the leading edge of the initiate command to
turn-off of system power, requires approximately 750 nanoseconds.

3.3.5 Read Operation

The memory timing for a read cycle is shown in Figure 9, For proper operation,
the address and read/write control lines must be stable prior to the leading edge of
the initiate command and must remain stable until completion of the read cycle.

When the initiate command pulse oceurs in coincidence with a high level on the
read/write control line, power to the sequencer and the read electronics is turned on,
A low impedance path is again connected to the addressed word line through the word
line selection matrix. A group of 18 sense amplifier channels are selected, as identi-
fied by address hits 210 gang 211, '

After any transients generated in the sense amplifiers have had a chance to settle
out, the word current generator is energized, Signals are induced in the plated wires
during the word current transients and are amplified by the sense amplifiers. The
leading edge transient of the word current is controlled to effect the widest useable
"window' in the sense amplifier output. The amplifier outputs are used as steering
inputs to buffer storage registers. The polarity depends on the state of the information
previously "written into' the plated wire.

The information "read out' during the turn-on transient of the word current is clocked
into the the buffer register by the strobe, The strobe is generated by a level detector in the
current generator. This minimizes possible uncertainties in strobe position,

The read-complete signal is initiated when the data is clocked into the buffer register,
1t is maintained for a minimum of 250 nanoseconds and a maximum of 450 nanoseconds.
Output data is maintained in the buffer register for at least 150 nanoseconds after termination
of the read complete signal. At the end of this time the read cycle is complete and internal
power is switched off.

The data and read complete sources are Series 54 open collector logic elements. A
low impedance (i.e. output transistor on) denotes the active level for the read complete
line and a logic zero on the data lines. The only time the low impedance condition will exist

on a data line is during the actual read-out (per Figure 2-9) of a bit 0.

3.4 ELECTRICAL PARTS

High-Rel, screened parts were used in construction of the memory.
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3.4.1 Logic Circuits

Series 54 TTL integrated circuit logic elements were used throughout the memory. These
were procured per vendor High-Rel specification SNC which is MIL-STD-883, Class B.

3.4.2 Discrete Parts

Two types of established reliability resistors were used in the memory; the RCRXXG
Composition and the ENR55C metal film. Both types were procured to 8 failure-rate levels,

Three types of capacitors were used; the CSR13 style, established reliability tantalum
with failure rate of R or lower, the CKR05 and 06 style, established reliability ceramic with
failure rate of R or lower, and the CM series mica per MIL-C-5/18 with additional screen-
ing for DWV and IR, Only JANTX transistors and diodes were used in construction of the
memory,
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3.4.3 Transformer

A single rf transformer was used in the memory for coupling the word current from the
generator to the memory stack. The transformer was fabricated in-house to the require-
ments of MIL-C-15305, Type LT6K, with temperature cycling per MIL-STD-202, Method
102, Condition C, except 10 cycles at -559C,

3.4,4 Hybrid Circuits

Six different hybrids are used in the memory. These are custom circuits manufactured
in-house and screened to meet the requirements of this program. Each of these circuits is
described briefly in the following paragraphs.

3,4.4.,1 Delay Circuit

The delay circuit is shown, functionally, in Figure 10. Only the high~to-low tran-
sition at the input is delayed at the output, with both the true and complement outputs
available. The delay is adjustable from a minimum of approximately 25 nanoseconds to a
maximum of several microseconds.

3.4,4.2 Word Current Generator

The word current generator is shown in Figure 11, It consists, basically, of a con~
trolled current source for which the turn-on slope and the amplitude are programmable
by selection of external, discrete components. The current is gated on and off by an external
enable signal. Input voltages are monitored and the word current is inhibited if voltage(s)
is below a level at which the memory will operate properly.

There is also a level detector on the current output from which a trigger is developed for
sampling the sense amplifier outputs during a read operation.

3.4.4.3 Word-Line Selection Circuits

The word line selection circuits are shown in Figures 12 and 13. A particular switch
is closed by grounding the corresponding selection input. The first and second level switches
are packaged together, A particular package contains one first level switch and two banks
of four second level switches each. Each of four second level selection inputs controls one
switch in each bank, A single selection input controls the first level switch, The pin-outs
are configured so that a first level switch can be connected to a second level bank in a
different package, as well as to a bank in its own package,

3,4.4.4 BSense Amplifier

The four-channel sense amplifier (MC 1544) is shown in Figure 14. The input
terminating resistors are external to the package. 4
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3.4.4.5 Digit Driver

The digit driver is shown in Figure 15, Basically, it consists of two current sources
with steering such that, depending on the logic inputs, one of the sources may be enabled
to conduct current through the load in a particular direction. The T1 and T2 1nputs denote
successive time periods for the two opposite phases of digit current. The D and D inputs
denote the true and complement levels of an input data bit. If D is true, then current will
flow in the direction indicated during T1 and in the opposite direction during T2. The current
flow would be opposite if D were true,

3.,4.4.6 Power Switches

Two types of power switches are used in the memory. One type provides two independently
controlled logic level (i.e., +5.0 V) outputs from the primary +5 V input. The other type
provides two sets of +5.0 V and -6, 1 V outputs from the corresponding inputs. Each set is
controlled independently, The switches themselves consume no power when in the OFF
state, The switches perform no regulation. They are shown functionally in Figures 16
and 17,

3.5 MECHANICAL DESIGN
3.5.1 Stack Design

The plated wire memory stack used in the LP RASM used a standard Motorola plane design
for spaceborne memories developed to high reliability, quality assurance, and workmanship
standards. The primary design goal of the stack was simplicity of fabrication combined with
high reliability. The number of solder joints and plated through holes are minimized to
accomplish this end. The stack consists of eight planes arranged and interconnected to meet
the specific requirements of the LP RASM, Specific details of stack construction are des-
cribed below,

The tunnel structure, the heart of the memory plane, contains the word lines and the
plated wire which stores the bits of data, The plated wires are installed in 0. 007 diameter
tunnels on 0. 025 centers in a polymide-FEP tunnel matt. The tunnel matt is constructed
by forming the FEP (between the polyimide film) around dummy wires at controlled
temperature, pressure and wire tension. After complete assembly processing the dummy
wires are removed and the plated wire is installed in the tunnel.

Word lines of etched copper on glass epoxy board are laminated to each side of the tunnel
matt so that they are perpendicular to the tunnels (plated wire). The word lines are double
turn (twice around the wires per line), Their mechaniecal configuration is 0,010 wide
conductor, an intervening 0.005 space and another 0,010 conductor, all on repetitive 0, 050
centers. Plated-thru holes at each end of the tunnel matt creates the double turn word lines,

29



0€

[Tj‘

LOAD

& -

Figure 15. Digit Driver, Functional Diagram

—(_
—(_T.

f— T2

- D

4891.3



+5V IN

::T\c O +5V OUT
1

CONTROLA Q= ——|— — 4

a\‘\: -0 -6V OUT
ﬁo\l'\c O +5V OUT

I
CONTROLB O—-|— — — —4

———-o\*o -6V OUT

o

-6V IN

4891-1

Figure 16, Power Switch +5V/-6V

+5V IN

——o\{\o——o +5V OUT, A

i

CONTROLA O— — — | — —
_._o\l\)—_o +5V QUT, B

|

CONTROLE O~ — — - —

4891.2

Figure 17. Power Switch +5V/+5V

31



Fach carrier structure contains 64 word lines and 100 bit lines (Plated wire tunnel pairs).
To provide the desired storage capacity for the LP RASM only 72 tunnel pairs are pop=
ulated {plated wire installed).

Keepers, of high magnetic permeability and processed with extreme care, are
bonded to the outer surface of the glass epoxy board which support the word lines to con-
tain the word line field and shield against external magnetic fields, The tunnel matt and
word lines are carefully fabricated and then laminated into a subassembly using multilayer
printed wiring board techniques, The keepers are then laminated using similar techniques.
A cross section of the tunnel structure is shown in Figure 18.

The memory plane is fabricated by laminating two tunnel structures to each side of a
motherboard, The motherboard is a two-sided printed wiring board which has a ground
plane laminated in the center. The input and return for the matrix is tracked to the edge
of the board where pc board interconnect is used to interface with the plane. Two tunnel
structures per plane provide 128 word x 72 bit capacity. Installation of the 8 word-drive
flat packs per side, by lap soldering, completes the memory plane subassembly, Memory
plane construction is shown in Figure 19,

The memory stack consists of eight memory planes electrically and mechanically
integrated into one unit to provide 1024 words x 72 bits of storage. The digit lines of each
plane are interconnected with flat flexible circuitry bonded to the motherboard which permits
the stack to be opened as necessary during assembly and rework, The plated wire is formed
like a "hairpin" and installed into the top and bottom carrier structure (similar to a
trombone slide). The two ends of the plated wire are lap soldered directly to the conductor
of the interconnecting flex cable. This approach for installing the plated wire minimizes
the number of solder joints required while providing the required stress relief.

PC board interconnect with miniature connectors (see Figure 2) is used to interconnect
common word drive signals from plane to plane and carry all digit and word signals to the
electronics., The use of printed circuitry interconnect provides controlled impedance and

line characteristics. The connectors allow the stack to be connected/disconnected from the
electronics with minimum effort.
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During assembly, spacers are installed at each tie-down location on the planes to precisely
position the planes relative to each other in the stack. The tie-downs are located to provide
‘maximum stability under dynamic conditions.

3.5.2 System Packaging

The 4k x 18 bit Low Power Random Access Spacecraft Memory developed by Motorola
consisted of a 1k by 72 plated wire stack, two digit drive/sense electronics boards and a
timing/control/word drive board, all contained in an aluminum housing.

The concept of stacking the electronics boards in the same manner as the planes was
used in the complete memory package. The timing/control/word drive board is located on
top of the plated wire stack while the two digit drive/sense boards are located below the
plated wire stack., This arrangement eliminates interference between signals as the digit
line interconnects leave the plated wire stack in one direction while the word lines go
the other direction,
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The size of the memory plane (i.e., number of word lines, digit lines, required structural
" . mounting and word drive matrix area) determine the "'plan view' size of the system package.
The basic plane size is 8. 05" long x 4.38" wide and containg 6 tie-down screws. The
electronics boards have the same mounting tie-down locations and length as the plane but

are 5, 0" wide.

Mechanically, each of the eiectronic boards are essentially identical. Each consists of
a printed wiring board to which flat pack integrated circuits (Motorola plated wire hybrids
or conventional logic) are lap soldered and a few discrete components are mounted. The
digit boards contain the digit drivers, sense amplifiers, data input buffers and data output
registers. The third board contains the timing and control logic and the transistor word
drive select electronics.

After the boards are assembled, a thin conformal coating is applied to the board
assembly. This coating provides protection in a high humidity environment, protection
against shorting across components and a vibration damping effect on the boards. This pro-
vides an encapsulated assembly that is easily disassembled for servicing or repair.

Flat flexible cable is used for interconnecting between board assemblies, The flex
interconnect is arranged so the plated wire stack and printed wiring boards can be
assembled in the system stack (described previously) or opened out to provide access for
testing or troubleshooting of the boards, the stack or the system, The connection to the
external connector is a conventional hard wire harness.

The plated wire stack and electronics boards are assembled by stacking them into a single
unit and installing them in a housing. Spacers are provided between the boards and the stack
at the tie down locations to position them with respect to each other. Six special high strength
screws pass through the spacers and secure the system in the housing.

The system assembly is contained in a single protective housing which was machined
from aluminum, The memory housing is 8.6 long x 6.3" wide x 2, 9" high (exclusive of
mounting flanges and connectors) establishing a volume of 157 cubic inches. The system has
a total weight of 6,25 pounds.

3,5.3 DMaterials

Motorola's basic memory system design uses materials that meet the requirements of
high reliability spaceborne hardware, particularly in the area of environment, outgassing
and compatibility with other materials in the spacecraft. Materials are used that were
approved on the Mariner '71 subsystems which Motorola designed and fabricated and have
since been proven by the success of the mission, The use of any material is dependent not
only on the material but also on its receiving the proper processing and cure, This factor

was considered in the assembly procedures and processes used to fabricate the memory
system.
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All of the material used in the LP RASM were submitted to the Chemistry and Physics
Section of the Engineering Physics Division at GSFC for review and approval. From the
preliminary design, some alternate materials were recommended and some changes in cure
cycles were suggested, If data was not readily available on a material it was tested by the
C&P Section to insure it met all requirements.
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SECTION 4
TESTING

4, GENERAL

Comprehensive testing was performed on the memory and its components at the
piece part level and at each level of assembly. The formal test documents for tests
performed at the stack and system levels are included as appendices.

4,1 SYSTEM LEVEL TESTING

Acceptance tests were conducted at the system level. gkcceptance testing included
complete functional tests at temperature extremes of +85 C and -40 C, The
Acceptance Test Procedure and Test Data Records are included as Appendix I,
Acceptance Tests (except at high and low temperatures) were repeated after environ-
mental testing, :

Environmental testing consisted of both sine and random vibration, shock and altitude
to 10"5 mm Hg). The memory unit was continuously exercised during all environmental
testing.

4,2 MEMORY STACK TESTING

A 100 percent on-line test was performed on the plated-wire during manufacture
under relatively severe test patterns and word/digit current variations.

In addition to the on-line wire test, the memory stack was subjected to compre-
hensive, worst-case tests, over temperature, at the stack level using an EH8500 com-
puter controlled stack tester. These tests were performed in accordance with a formal
stack test procedure, which is included as Appendix II. The procedure is quite
definitive, however, and some explanation is probably in order relative to the test
pattern shown in Figure 8 (page 13 of the test procedure).

The first three horizontal rows relate to word current in the word line correspond-
ing to the particular bit under test and word currents in the two word lines immediately
adjacent (i.e., left adjacent bit and right adjacent bit), The fourth row relates to digit
current in the plated-wire corresponding to the particular bit under test.

The vertical columns relate to successive time slots, left-to-right except that, as

indieated in the row labeled NO, OF CYCLES, the first group of three time slots is
cycled through 103 times before stepping to the fourth time slot,
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IWD identifies a maximum, or disturb, word current level. IWW and IWR identify
a minimum word current level, which is worst-case for writing and reading in the
bit-under-test, IDD1 and IDD2 identify maximum, or disturb, bipolar digit current
levels, IDW1 and IDW?2 identify minimum levels of the bipolar digit currents. These
are worst-case for writing in the word-under-test.

During the first three time slots, information of a particular polarity is "hard-
written' (i,e., under maximum word and digit current levels) into the bit-under-test
and its two adjacent bits along the same plated-wire, This is done 1000 times and
constitutes adverse history.

The opposite polarity information is then "soft-written' one time in the bit-under-
test and then immediately read out, again with minimum word current. The resulting
wire output represents an "undisturbed' condition (i.e., with no intervening activity
at adjacent bit locations).

The next four program steps are cycled through a total of 10, 000 times, During the
first time slot, information opposite to that stored in the bit-under-test is written
into one of the adjacent bits under conditions of worst-case maximum word and digit
current levels. In the second time slot, maximum-level word current is pulsed
through the word line corresponding to the bit-under-test, The same two steps are
then repeated, only with reference to the other adjacent bit.

During the final time period, the bit-under-test is again read and ecompared to
preset limits, using worst-case minimum word current.

Any wire which did not meet a minimum output level requirement of 4.5 millivolts,
over temperature, was replaced, This amounted to a total of 56 wire pairs, There is
a total of 576 wire pairs (72 pairs per plane times 8 planes) in the stack, The replace-
ment incidence therefore represented less than 10 percent, which is well within
normal expectations.

4.3 HYBRID CIRCUIT SCREENING

All hybrid microcircuits used in the memory were subjected to extensive, 100
percent screening to criteria based on MIL-STD-883 criteria. In addition to compre-
hensive electrical tests at temperature extremes, these tests included precap visual
inspection, centrifuge, operational vibration, stabilization bake, thermal cycling,
power aging and leak testing,
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APPENDIX 1

ACCEPTANCE TEST PROCEDURES
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L.

2,

2,1

2,2

SCOPE

This procedure and the test data sheet (12-P11216B) define the

'unit acceptance requirements for the Low Power Random Access

Spacecraft Memory, Motorola Part No. 01~P13701D, manufactured

REFERENCE INFORMAT ION

SPECIFICATIONS APPLICABLE
S~562-P-24

12-P13721D
12-P11173B

DEF INITIONS
1

Tester
- MSB
LSB-

Error Lamps

‘under Contract No, NAS 5-23163,

Low Power Random Access Spacecraft
MemorY¢

Test Data Recofd

Motorola Plated Wire Memory Tester
Operating Manual.

UP position on DATA and ADDRESS
switches, DATA and ADDRESS lamps ON

DOWN position on DATA and ADDRESS
switches, DATA and ADDRESS lamps
OFF ‘ '

Motorola Plated Wire Memory Tester

.Most Significant Bit

Least Significant Bit
Lamp ON indicates ERROR present,

.

M@T@ROLA INC. SIZLE CODE IDE.NT NO.]DWG NO.

Government Electronics Division [ A 94990 12-P13722D
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3. TEST EQUIPMENT AND ENVIRONMENTAL_REQUIREMENTS

TEST EQUIPMENT

The calibrated test equipment listed below, or its equivalent,

will be required to perform this test procedure, Any equipment

used as an equivalent to that listed below shall be recorded

in the data sheet.

STANDARD TEST EQUIPMENT

ITEM

DC Milliammeter
Oscilloscope
Scope Plug—-In

Digital Voltmeter

Counter

DC Multifunction
Unit

Jven
- Power Supplies

Power Supplies

MANUFACTURER

Hewlett Packard
Tektronix
Tektronix

Hewlett-Packard

CMC.

Hewlett-Packard

Wyle

Precision Design Inc

MANUFACTURER'S 'RANGE &
MODEL. OR_TYPE . ACCURACY

428B

585
82

3440A

727BN
3444A

0-10 Amp,
50ns/cm -
Tr 1l,5ns

Accuracy + «05%
of reading

0.1% + 1/2 LSB

0-999,.9 ma,
0-9,999 megohms

CO~106-1800 ~100°F to +500°F

5015-A

Precision Design Inc 5015-8

O_SOV’ 105 Ampﬂ

0~50V, 1.5 Amp.

Pulse Generator EH 139B 10Hz to 50MHz
Iy SIZE | CODE IDENT NO.{DWG NO.
MOTOROLA INC. ‘ °
Government Electronics Division | A 94990 12-P13722D
B201 E. McDOWELL ROAD i I
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NON=~STANDARD_TEST_ EQUIPMENT

(NO CALIBRATION REQUIRED)

Motorola Plated Wire Memory Tester 01-P11170B001

NOTE: The Motorola Plated Wire
to the memory under test
presents a single unit 1

memory output lines.

Motorola Tester Interface Box T-5909

NOTE: The Interface Box put
all of the signals go
1K pull up resistor to. signa

memozxy.

ENV IRONMENTAL TEST EQUIPMENT

ITEM

VYibration
Testex

MANUFACTURER MODEL NO.

Vacuum Chamber

Shock Tester

Vibration
Test Fixture

3.2 TEST CONDIT IONS

LING 275
NRC 2707
MRL 2424
MOT —

Memory Tester supplies inputs
from SN5400 series logic and
oad of SN5400 logic on the

s a 51 ohm resistor in series with
ing to the memory and provides a
1a coming back from the .

Unless otherwise specified all tests shall be performed under

the following conditions;

3.2.1 Power Supply Voltége

The unit. specified to be tested shall operate from the following

DC source voltages: +5.0V 4 5%
-6.1V + 5% ;76’
y SIZE NT NO. . }
M@T@QOLA INC. IZE | CODE IDENT NO.|DWG NO
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302‘2

3.2.3

Ambient Temperature

The unit shall be tested in a laboratory area having a tempera-

ture of +25 1 10°% (77 + 18%%y .

Ambient Humidity

Normal laboratory ambient, not to exceed 90%,

Ambient Atmospheric Pressurc

Normal laboratory ambient,

Stabilization Period

The test equipment shall not be used to conduct tests until after

a minimun warm=up period of 15 minutes,

TEST SCHEDULE

The testing to be performed on each memory unit is as follows:
1, Physical Characteristics (Weight and Dimensions).

2. Comprehensive Initial Functional Tests.

3, Operational Tests at Temperature Extremes.

4, Operational Vacuum Tests

5, Operational Vibration Tests

6. Operational Shock Tests

7. Final Functional Tests

Tests 3 through 6 may be performed in any sequence,

P
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Ba TEST RECORDS

S.1 TEST LOG

m-u-—..(

T

unit,
5.2 DATA RECORD

starting from the first system test.
all testing, rework and idle time fo

1

Motorola Document No, 12~-P13721D,

6.2 DIMENS IONS

the memory volume by mul

6. PHYSICAL CHARACTERISTICS
6.1 WE IGHT

sheet, the weight of the memory, in pounds,

dimension D. (V=W X HX D).

Te INITIAL FUNCTIONAL TESTS
7.1- INTERCONNECT ION

The Test Log shall be used to yecord the history of the memory,
The log shall reference

r the particular memory

All test results shall be recorded in the Test Data Record,

Place the LP RASM on the scale and read and record, in the data

Measure and record, in the data sheet, the outside dimensions
as shown in Figure 1.“Compute and record, in the data sheet,

tiplying dimension W by dimension H by

At the Interface Box, éet nemory power to OFF. Connect the
unit under test as shown in Figure 2, except that the Interface

Box will not be connected to the Plated Wire Memory Tester., The

#5
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7.2

connections are all labeled on the Interface Box,

Turn the coarse voliage controls fully counterclockwise and
turn on power to all electrical test equipment,

Using the scope, adjust the Pulse ngerator for +3 + 0.1V
positive pulses of 450 1 10 nanosecond duration (at the 50 per-
cent points) at a 500 + 1.0 KHz rep rate. (Use the counter

to adjust the rep rate)., .The pulse generator output must be
terminated in 50 ohms and connected to the tester when making
these adjustments,

Normal precaution shall be taken to ensure that the equipment is

not dropped or damaged in any way while it is being handled, or

while the connectors are being engaged,

PRELIMINARY CONTROL SETTINGS
Set the Tester and Interface Box controls as follows and main-
tain these contfol settings unless otherwise directed in the

individual tests,

CONTROL SETTING
TESTER )
. BD1-BD4 (24 Switches) No. O Down
all Other Up
Tape Reader Power Light Off
Run-Off~Rewind Switch OFF
fester Power Light On

Address Switches Down

%
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CONTROL

TESTER (Cont,)

Data Switches

READ/WRITE

Word Length

READ 1/ READ 7 Switch

Address Pattern

Data Pattern

Freguency

INTERFACE BOX

WC Switch

WC2 Switch

7.3

Menory Power

; ' Memory Select Switches
Input Current Switch

Output Pullup Resistor

Initiate Pulse Switch

INITIAL POWER SUPPLY CONDITIONS

SETT ING

Down
WRITE
24
READ 1
SEQ.

EXT.

All 2.4V
GND
GND
OFF
GND
OFF
OFF

’

Using the DVM, adjust the three supplies as follows:

+5V to Interface Box: +5.0V + 0,1V
+5V to'Meﬁory: +5.0 + 0.1V
-6,1V to Memory: =6.1 1 0.1V
; SIZE | CODE IDENT NO.{DWG NO.
MOTOROLA INC.
Government Electronics Division | A 94990 12- P13722D
H ; 8201 €, McDOWELL ROAD ‘
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7.5
70591

\
Set the meter selection switches to measure current and leave
then in this position., Disconnect the output side of all three
power éupplies from the Interface Box.
All subseguent mention of +5V in the procedure refers to memory
power unless otherwise specified,
CHASSIS ISOLATION
Using the digital ohmmeter verify that the impedancé between the
memory chassis and ground test point on the interface box is
> 9 megohoms, Record the results in the Data Sheet.
INPUT SIGNAL LOADING
Connect the two +5V supplies to the Interface Box., (If the
Interface Box supply overloads, reset it by turning its power
off and back on),
Remove the jumper wire from the INT PULSE test point. Connect
the digital ammeter between the INT PULSE and INT PULSE SW
test points, Momentarily turn the MEMORY POWER switch to ON
and measure and record the current, Set the INT PULSE switch to
the +2,4V position. Momentarily set the memory power switch
to ON and again measure and record the current. Disconnect the
ammeter and connect the jumper wire between the INT PULSE and iNT
PULSE SW test points,
Replace the jumper from the MEMORY SELECT 1 test point to the
MEMORY SELECT 1 SWITCH test point with the digital ammeter,
Momentarily set MEMORY POWER to ON and measure and record the

current, Set the MEMORY SELECT 1 SWITCH tc the GND position,

A
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Momentarily set MEMORY POWER to ON and measure and record the
current.
Disconhect the'ammefer and replace the jumper wire, Set the
MEMORY SELECT 1 SWITCH back to the +2.4V position,

7.9.4 Repeat paragraph 7.5.3 for MEMORY SELECT 2, MEMORY SELECT 3,

and MEMORY SELECT 4.

7.5.5 Connect the ammeter from the READ/WRITE test point to the INPUT
CURRENT SWITCH test point. get the Initiate Pulse Switch to
2.4V. Momentarily set the memory power switch to ON, Measure
and record the current. Move the INPUT CURRENT SWITCH to the
+2.4V position, Momentarily set the MEMORY POWER switch to ON
and measure and record the current., Return the INPUT CURRENT
SWITCH to the GND position, _ *

 7.5.6 Connect the ammeter between the ADDRESS BIT 2° and the INPUT CUR-

RENT test points, Momentarily set the MEMORY POWER switch to

the ON position and measure and record the current,

Set the INPUT CURRENT SWITCH to the +2.4V position. MNomentarily

set the MEMORY POWER switch to the ON position and measure and

record the current, Set the INPUT CURRENT SWITCH back to the

GND position;

Repeat the aboyé two measurements at each of the 12 address

bit test points, Connect a jumper between the R/W and GND test

points, Repeat the above two measurements at each of the 18 DI

test points (i.e. with the amneter conn., between a DI test point

and the INPUT CURRENT test point). 6%;[%;?
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7.6
7.6.1

7.6,3

7.6.4

Verify that the MEMORY POWER switch is OFF., Remove the

jumper from the R/W test point and install the jumper from the

INT PULSE test point back in its original position.

VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS.

Connect the Interface Box to the tester. Connect the -6,1V
power supply to the Interface Box, At the tester, depress the
STOP and RESET pushbuttons.

purn the MEMORY POWER switch ON and push the START button on the
tester. The tester will write a '"0" in all data bits in all
4096 addresses one time and stop. »

Set the READ/WRITE switch on the tester to the READ position.
Push the tester START button. Using the Dual Trace of the
oscilloscope, measure and record in the data sheet the voltage
at the READ COMPLETE test point 150 ns after the leading edge of
the pulse at the INTTIATE PULSE test point. The voltage shall
be $100 mv,

(The read complete output for this test and the data outputs

for the next test are terminated with a 1K resistor to GND) ,
Measﬁre'and‘fecord in the data sheet the voltage at each of

the 18 data output lines that occurs 500 ns after the leading
edge of the Initiate Pulse. The voltage shall be<100 mv., Push
the tester stop button. Set the OUTPUT PULLUP RESISTOR switch

to the 4+5V position;

7,
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7.7

,\l

POWER CONSUMPT ION \

Te?:l Using the DVM, sdjust the +3V and =6.1V memory powey pupplios
to +5.0 + 0.1V and -6.1 + 0.1V, respectively. Record the
voltages.

Using the 428B milliammeter, measure and record the current
from the +5V memory supply. Compute and record the 4+5V power.

7.7.2 Using the milliammeter, measure and record the current to the
-6, kV supply. Cémpute and record the ~-6.1V power.

7.7.3 Compute and record the total Memory Idle Power.

7.7.4  Set the ADDRESS PATTERN switch to SEQ. and momentarily depress
the RESET and START buttons, The tester should be cycling
through memory addresses.,

7.7.5  Repeat 7.7.l.

7.7.6 Repeat 7.7.2, .

T.7.7 Compute and Record the Total Active Power,

7.8 | READ COMPLETE TIMING

7.8.1 Connect the oscilloscope as follows; trigger input jack to the
INITIATE PULSE test point, channel A voltage probe to the INITIATE
'PULSE test point and the chanpel Brvoltagé probe to the READ
COMPLETE test point.

7.8;2 Set the DATA PATTERN switch to MAN and the READ/WRITE switch
to READ, ' ‘

7.3.3 Depress and release the RESET button, then the STAﬁT button.

7.8.4 Synchronize the oscilloscope on the leading edge of the initiate
pulse, _

- Ly
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\

5.8.5 The read complete pulse shall be a negative pulse and

shall be generated 500 nanosecondé maximum after thé lead-

ing edge of the initiate pulse and the duration shall be

250 ns minimum and 450 ns maximum. (All timing relation-

ships shall be measured at the 50% points). Record the

pulse delay and duration in the data sheet.

7.8.6 Momentarily depress the STOP button and set the READ/WRITE
switch to WRITE, Depress and release the RESET button,
then the START button. Set the READ/WRITE switch to READ
and momentarily depress the START switch.

7.8.7 Connect the scope channel A voltage probe io the first
data output line test point (DO-0). The high-to-low transi-
tion on the data output line shall occur prior to (or in
coincidence with) the leading edge of the read complete

'pulée. The IOWfto-high transition of the data output
line shall occur no earlier than 150 nandseconds following
the trailing edge of the read complete pulse. (All timing
relationships shall bemeasured at the 50 percent points).
Record the results. _

7.8.8 Repeat the measurements of 7.8.7 at each of the remaining )
17 data output line test points, Record the results.

7.9 SYSTEM FUNCTIONAL TESTS ‘ | | .

7.9.1 pepress and release the RESET button. Set the ADDRESS
PATTERN switch to SEQ. Adjust the pulse generator frequency

to 600 + 1.0 KHz.

Set the DATA PATTERN switch to SHR. | &

TAOTOROLA IAC, | SZE | CODE IDERT NO.DHG NO.

Governmen.l.E-fecfrr.mr'cs Division A 94990
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7.9.2

7.9.3

7.9.4

7.9-5

7.2.6

709.7

7.9.8

7.9.9

Depiv ss and roloase {he START button, The tester will
then beogin eycling through wll memory loeations, 1 steps
to the first ﬁddress, writes a "0", reads a "0", writes
a "1" and reads a "1" in all bits in that address word,
then steps. to the next address, etc. The tester continues
this cycle unlessAan error occurs,
Test for 10 seconds and record any errors. Use the counter
to measure the'eiapsed test time. Depress the STOP button.
Set the READ 1/READ 7 Switch to the READ 7 position. The
READ 7 mode causes fhe tester to write a "0", read a "O"
seven times, write a '"1", and read a 1" seven times ﬁn‘each
memory location.
Depress and release the START button, The Tester will
continue to cycle unless an error Ooccurs,
Test for 10 seconds and record any errors.
Depress and release the STOP button. Set the DATA PATTERN
switch to MAN and the READ/WRITE switch to WRITE. Set all
DATA switches to the DOWN position.
Depress and release the RESET putton and then the START
button.
set all DATA switches to the UP position,. :

Depress and release the RESET button and then the START
button.
Set the READ/WRITE switch to READ. Depress and release

the RESET button. Jg
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7.9.10 Depress and release the START button. Test for one minute.
Record any errors,
7.9.11 Depress and release the STOP button,
7.9.12 Set the READ/WRITE switch to WRITE.
7(9.13 Set all DATA switches to the DOWN position., Depress and release
the RESET button.
7.9.14 Depress and release the START button., The memory will cycle
thru all 4096 addresses one time and stop.
7.9.15 Set the READ/WRITE switch to READ, Depress and release the
RESET button,
7.9.16 Depresé and releasc the START button. Runbfor'one minute. Record
any errors,
7.9.17 Depress and release the STOP button.
| b
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7.10
7.10.1

7.10.2
7.10,3

7.10,4
7.10.5

7.10.6

7.10.7

70 ll
7.11.1

Telle2

7,11.3

7.11.4

H

RANDOM ACCESS CAPABILITY \

Set the READ/WRITE switch to WRITE and the ADDRESS PATTERN

‘switch to MAN.

Select an address at random with the ADDRESS switches.

Seé the DATA switches in a random pattern. Depress and release
the RESET button,

Depress énd reieaSe the START button. The selectedldata will
be written into the selected address. |

Depress and release the Stop button. Set the READ/WRITE switch
to READ. |

Depress and release the START button, The data in this addfeés

.location will be read out, If an error occurs, note this in

the data sheet,

The operator should seléct 3 other addresses at random, repealing

steps 7.10.2 through 7;10.6 to verify the random access capability.

NON-VOLAT ILITY TEST
Set the ADDRESS PATTERN switch to SEQ and the DATA PATTERN switch

"~ to MAN,

Setrthe DATA switches to a random pattern, Depress and release
the RESET button. Set the READ/WRITE switch to WRITE,

Depress and release the START button. The tester will run
through all 4096 addresses one time and then stop. - Set the READ/
WRITE switch to READ.

Turn memory power to OFF,

Gl
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7.11.5 Depress and release the RESET button.

7.11.6 Turn memory power to ON,

7.11,7 Depress and release the START button, If any errors occur, record
them on the data sheet, If no errors occur, no words were
disturbed when the power was interrupted. -

7.,11.8 Depress and release the STOP button,
7.11.9 Repeat 7.11.4 through 7.11.8 four times. Record any errors.
7.12 MEMORY SEIECT TEST

7.12.1 Set the ADDRESS PATTERN switch to SEQ and the DATA PATTERN
“switch to SEQ.
7.12.2 Set the MEMORY SELECT switches to 0000,
7.12.3 Depress and release the RESET button, then the START button,
The tester should indicate an error at the first address.
Record this address on the data sheet. |
7.12.4 Repeat 7.12.3 with the memory select switches set to 0001,
0010, 0011, 0100, 01l01, 0110, 0111, 1000, 1001, 1010, 1011,
1100, 1101, and 1110,
7.12.5 Set the MEMORY SELECT switches to 1111,
7.12,6 Set the'No, 0 switch on BD1 to the UP position., Depress and
relcase the RESET button, then the START button., Allow the
tester to run for 10 secohds. Record any errors. Depress and

release the STOP button,

ﬁﬁ@? %@&A IMC. SIZE | CODE 1DEﬁT NO. [DWG NO. | é
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7.13
Tel3:1

7.13.2

7.13.3

WORST CASE PATTERN TEST

Set the DATA PATTERN switch amd the ADDRESS PATTERN nwiteh to

WCl, Turn the WC switch ON, Depress and release the STOP nnd

RESET buttons.

Depress and release the START button. The tester will execute

the following sequence:

A. Write a "1" in every bit of every word 210 times.

B, Write a "O0'" once in every bit of every word under an even
numbered word line in the stack.,

. Write a "1" in every bit of every word under an odd numbered
word line and read the previously writtén *0" in every bit
of every word under an even numbered word line until the
operator sequences to the next group or until an error is
detected., The READ light is lit during this cycle.

NOTE: 1If any error lights are ON when cycle C starts, dis-
regard them and depress RESET one time prior to start-
ing the one minute count, This applies to all worst-
case pattern tests.

Run in cycle C for one minute. Record any errors on the data

sheet.,

Press and release the WCl BEQ button. The tester will execute

the preceeding sequence, excepi "even" and "odd' are inter-
changed. The WC2  and Wc2! 1lights will indicate the second

WCl group is under test. Record any errors,

D/

TiTa16aH 1A 3179 DO FORMAT . f:\
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7.13.4

8.2

8.2.1
8.2.2

8.2.3

8.2.4

Repeat 7.13.3 for WCl groups 3 and 4 in which "1" and "O" are
interchanged. Record any errors on the data sheet. Depress

and release the STOP button., Turn the MEMORY POWER to OFF,

TEMPERATURE TEST

The temperature tests shall be conducted under normal laboratory

conditions, with the exception of temperature.

TEST SETUP

Place the unit in the temperature chamber and establish the
test setup as shown in Figure 3. |

HIGH TEMPERATURE _ ‘
Increasé the chamber ambient temperature to +85° 4+ 3°C. Whep the
chamber has reached this temperaturq,note the time and set the
DATA PATTERN and ADDRESS. PATTERN switches 1o wCcl, Turn the WC
switch to ON. Turn MEMORY POWER to ON and depress the START
buttonl Using the DVM, adjust the memory power supplies to
+5.25 + 0.02V and ~6.40 x 0.02V. Depress the STOP button.
Repeat paragraphs 7,13.1 through 7.13.4. Record the results.
Set the MEMORY POWER'sﬁitch to ON. Depress and release the .
START button. Using the DVM, adjust the memory power supplles
to +4 75 + 0. 02V and -5 80 + 0.02V. Depress the STOP button,
Repeat paragraphs 7.13.1 through 7. 13 4. Record the results.
Beginning 50 minutes after the temperature chamber has reached
85°C measure and record, on the data sheet, tﬁe‘thermistor

resistance at 10 minute intervals. Do this by connecting the

oy
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. 4
digital ohmmeter across the TUERMISTOR terminals on the inter-
face box. At @ach measurenent, oxcept-tho first one, cnlculate

the percent change from the previous reading. When the change

| is less than 3 percent, proceed to paragraph B.2. 5.

. 8.2.5  Set the ADDRESS PATTERN and DATA PATTERN switches to SER. Turn
the MEMORY POWER to ON. Using the DVM, adjust the memory
power supplies to +5.25 + 0.02V and -6, 40 + 0.02V,
Measure and record the power supply voltage, current and standby
(idle) power (paragraphs 7.7.1 through 7.7.3, except do not

’ readjust the voltages) .
8.2.6 Depress the START button. The memory shall run without error
. for 10 seconds. Record the results.

8.2.7 Adjust the pulse generator frequeﬁcy to 500 + 1.0 KHz. Measure
and record the operating power (paragraphs 7.7. 5 through 7.7.7,
except adjust the voltages to +5.25 x 0.02V and =6.40 3+ 0. 02v).
Depress the STOP button. Adjust the pulse generator frequency
to 600 + 1.0 KHz.

8.2.8 Repeat paragraphs 7.13.1 through 7.13.4.

8.2.9 Set the MEMORY POWER switch to ON. Depress and release the
START button, Using the DVM, adjust the memory power supplies
%o +4.75 + 0.02V and -5.80 i 0.02V. Depress the STOP button,

8.2.10 Repeat paragraphs 7.13,1 through 7.13.4.

57
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8.2.11 Set the MEMORY POWER switch to ON.

Set the +5V supply to 5.0V 4+ .02 and the =6.1V and to -6.1 4

.02V. Set the DATA PATTERN switch to MAN and the ADDRESS

PATTERN switch to SEQ.

Set the READ/WRITE switch to WRITE,

Select a random pattern and push the START pushbutton. The

testef will write the data once in each of the 4096 addresses

and étop. Set the READ/WRITE switch to READ and push the START

pushbutton. The memory shall run without error,

seconds, push the STOP button,

POWER to OFF.

8.3 LOW TEMPERATURE

Remove the oven door and let

Record the results,

After 10

Set MEMORY

the memory unit cool to approximately

room temperature. Place the memory unit in a plastic bag and

again seal the chamber,

i

8.3.1 Decrease the chamber ambient
the chamber has reached this

the thermisfor resistance by

b}

temperature to -40° 4 3°C. When
temperature, note the time. Monitor

connecting the digital ohmmeter

across the THERMISTOR terminals on the interface box. When the

L4 N

termistor resistance has reached 29 Kohms, proceed to paragraph

8.3.2.

8.3.2 Set the DATA PATTERN and ADDRESS PATTERN switches to WCl, Turn

the WC switch to ON.

Turn MEMORY POWER to ON and depress the

START button. Using the DVM, adjust the memory power supplies

to +5.25 % 0.02V and -6.40 + 0,02V, Depress the

STOP bhutton.
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81303
8.3.4

8.3.5
8.3.6

8.3.7

8.3.9

Repeat paragraphs 7.13.1 through 7.13.4. Record the results.
Set the MEMORY POWER switch to ON. Depress the START button.

Using the DVM, adjust the memory power supplies to +4.75 + 0. o2v

and ~5.80 + 0.02V. Depress the STOP button.

Repeat paragraphs 7.13.1 through 7.13.4. Record the results,
Beginning 150 minutes after the chamber temperature has reached
-40%C, measure and record, in the data sheet, the thermistor
resistance at 10 minute intervals. At each measurement, except
the first onq)calculate the percent change from the previous
readlng. When the change is less than 5 percent proceed to
paragraph 8.3.7.

Depress the START button, The memory shall run without error

for 10 seconds. Depress the STOP button and record the results.

Set the +5V supply to 5.25V 1+ .02V and the -6.1V supply to -6.40

+ .02V, Measure and record the power supply volt & the standby

power (paragraphs 7.7.1 tﬁrough 7.7.3, except do not readjust
the voltages).

Adjust the pulse generator frequency to 500 + 1.0 KHz., Set

the DATA PATTERN and ADDRESS PATTERN switches to SEQ. Push the
START pushbutton. Measure and record, in the data sheet, the
operating power (paragraphs 7.7.5 through 7,.7.7, except adjust
the voltages to +5.25 + 0,02V and -6.40 + 0.02V).

Adjust the pulse generator frequency to 600 + 1.0 KHz.

4/
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8.3.10

8.3.11

8.3‘ 12

8.3.13

8.3.14

9,
9.1

9.1.1

Set the +5V supply tot4.,75 ¢+ .02V and the -6.1V supply td

-5,80 + .02V, Pusp the RESET.pushbuttop. The memory shall

Record the results in the data sheet. -
Repeat paragraphs 7.13.1 through 7.13.4.

Set the MEMORY POWER switch to ON. Depress and release the
START button. Using the DVM, adjust the memory power supplies
to +5.25 4 0.02V and - 6,40+ 0.02V. Depress the STOP button.
Repeat paragraphs 7.13.1 through 7.13.4.

Turn the memory power OFF,

VACUUM_TEST

SETUP
Verify that the MEMORY POWER switch.on the Interface Box is in §
the OFF positiop. Turn the coarse voltage controls fully counter-

clockwise on all three poWer supplies.

Connect the equipment as shown in Figure 3.

Turn on power to all memory associated test equipment.

x =

19
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9.1.2 Set the Tester and Interface Box controls as follows and main-
tain these control settings unless otherwise directed in the

individual tests.

CONTROL SETT ING
TESTER

BD1-BD4 (24 Switches) UP
Tape Reader Power Light Off
Run~OFF-Rewind Switch OFF _
Testexr Power Light ON
ADDRESS Switches DOWN
DATA Switches DOWN
READ/WRITE ‘ READ
WORD LENGTH 24

READ 1/READ 7 Switch - READ 7
ADDRESS PATTERN SEQ

DATA PATTERN SEQ
FREQUENCY | EXT

INTERFACE BOX _
MEMORY SELECT SWITCHES All 2,4V

INPUT CURRENT SWITCH GND
OUTPUT PULLUP RESISTOR F5V
INITIATE PULSE SWITCH PULSE
WC2 SWITCH OFF

' WC SWITCH OFF

MEMORY POWER OFF éé&ifi.,/
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i

9,1.3 Push the STOP button; Turn on all three power supplies. Using
the DVM, adjﬁst the Interface Box supply fo +5.0 + 0.1V, Set
the memory supplies to approximately +5V and -6V, Set the
MEMORY POWER switch to ON. Using the DVM, adjust the memory
supplies to +5.0 + 0.1V and -6,1 + 0,1V, Set the memory power
switch .to OFF.

9.1.4 Using the scope, adjust the Pulse Generator for +3.0 + 0.1V posi-
tive pulses of 450 + 10 nanoseconds duration (measured at the
50% points). Using the counter, adjust the rep rate to 600 +
1.0 KHz. The pulse generator must be terminated in 50 ohms and
connected to the tester when making these adjustments. Just
prior to starting the envirommental test, proceed to the next
‘applicable paragraph.

9.2 TEST
Pﬁsh the tester STOP and RESET pushbuttons. Turn the MEMORY
POWER ON and push the START pushbutton on the tester., The
tester will write a "0, read a " geven times in all data
bits, write a rit, read a '"1" seven timeé in all bits, step to
the next address and repeat the same sequence, The tester will
keep cycling until an error occurs, Record any bit errors.

Proceed immediately to paragraph 9,2,.1.

¢
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902.1

$,2.2

10,

While monitoring the tester for errors, start the vacuum chamber
pump and pump the airxr out of the vacuum chamber at a rate such
that the pressure inside the chamber drops to 7 mmHg in less
than five minutes, Record any errors.

Continue pumping the chamber until the pressure 107° mmHg, In
order to reach this pressure, the test may last several hours,
Therefore, one hour after the test has started, the memdry and
tester may be turned off by pushing the STOP pushbutton on the
tester, turning the MEMORY POWER OFF and turning the TESTER
POWER OFF, After the chamber has reached IOf:SmmHg, test thé
memory .as outlined in paragraph 7.13, Record any errors.
Push the memory STOP pushbutton, turn the MEMORY POWER OFF,

turn the TESTER POWER OFF and return the memory to one atmosphere

pressure,

VIBRATION TEST '

The following vibration tests are to be performed in three mutually
perpendicular axes. The tests include sine sweep and random
vibrafIOn, and the levels to be used are described below in the
individual tests, Tﬁese levels are lnputs to the base or mount-
ing bracket of the unit under test. The unit shall be functionally
tested during'the vibration testing to insure correct operation,
Prior to performing the random vibration a spectfal analysis of

the teéfar input shall be performed to insure that the random

wibration input is within the specified limits, The analysis

ios
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10.1

10.1.1

10.1.2

shall be plotted and the data sheet kept as part of the test
data. TFor information only, an accelerometer shall be mounted
on the top surface of the housing while testing the X and 2
axes. Plot the output from this acqelerémeter and file as part
of the test data.

SINE SWEEP TEST

Verify that the MEMORY POWER switch is in the OFF position.
Turn the coarse. voltage controls fully counterclockwise on

all three power supplies,

Connect the equipment as shown in Figure 3 and turn on power to

all memory associated test equipment,. I
Perform paragraphs 9.1.2, 9.1.3, and 9.1.4.

Mount the memory unit on the shake table so as to be vibrated
in the vertical (¥Y) axis as sho@n in Figure 4, (The axis order
may be varied for conveniencé). |

push the STOP and RESET buttons. Turn the MEMORY POWER ON,
Perform a sine sweep over the fequency range of 5-2000 Hz at

the levels listed below:

FREQUENCY RANGE _ TEST LEVEL
5-25 Hz . 0.33 in DA
24-110 Hz 10G PEAK
110-2000 Hz '5g PEAK

The sweep rate is to be 2 octaves per minute, During the sweep,
repeatedly perform the tests of paragraph 7.13. Record any bit

errors in the Qual Test Data Sheet. Push the STOP button.

2.
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\
10,2 RANDOM VIBRATION \

10.2.1 Perform the spectfal analysis specified in paragraph 10.
¥hile applying the following random vibration input, repeatedly

perform the tesfs of paragraph 7.13.

FREQUENCY RANGE TEST LEVEL TOLERANCE:

15 Hz ‘ .0044g2/Hz 4 3db
15-70 Hz LINEAR INCREASE Log-Log Plot
70-1000 Hz 138 g7/n2 | + 3db
100-400 Hz | LINEAR DECREASE  Log-Log Plot

400-2000 Hz. .0089 g°/Hz 4 3db

The fest time is to be 2 minutes per axis.
Record any errors in the Data Record.
10.22 Repeat paragraph 10.1.2 and 10,2, iﬁ the two other mutually
'perpendicular axes as shown in Figure 4, Push the STOP button.
‘Turn the MEMORY POWER OFF and then turn the TESTER POWER OFF.

11. SHOCK TEST

Two shocks in eabh direction shall be applied along the three

mutually perpendicular axes of the LP RASBM (total Qf 6 shocks).
11,1  SETUP _ S -

Verify that the MEMORY POWER switch is in the OFF position. Turn

the coarse voltage contrbls fully counterclockwise on all three

power supplies. Connect the equipment as shown in Figure 3 and

apply power to all memory associated test equipment, Set the

. controls as shown in para. 9.1.2 and perform para. 9,1.,3 and

- 9.1.4. Mount the LP RASM on the shock table so as to apply
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o

the shock in the vertical (Y) axis as shown in Figure 5.

-

(The axes order may be varied for convenience).

TEST
A F A

11.2.1 Push the STOP and RESET buttons, Turn the MEMORY POWER ON and
push the START button. The tester is now testing the LP RASM
for bit errors. Apply a half sine shock pulse of 30 g's for a
duration of 6 milliscconds. Record any bit errors. Push the
STOP button.
11.2.2 Push the RESET and START buttons.
Apply a half sine shock pulse of 30 g's for a duration of 12
milliseconds. Record any bit errors.
11.2.3 Repeat para. 11.,2.1 and 11.2.2 for each of the other two directions
as shown in Figure 5. Push the STOP button. Turn the MEMORY
POWER OFF and then turn the TESTER PONVER OFF.
12, FINAL FUNCTIONAL'TESTS
To insure that the memory is still operating properly, perform
all the tests of paragraph 7. Record the data,
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ghip GCopt data sheet ism to be used to record data as roquired
by the Acceptance Test Procedure for the Low Power R_andom

Aceess Spacecraft Memory.

REFERENCE INFORMAT ION

R et oy e D

TN A A, | SZE | CODE TDENT NO. WG NO. 75
12-P13721D

{-}w:,‘vfmzrzmm Electsonics Divisian A : 94990

2998 SPECIFICATIONS APPLICABLE _ .
5~562-P-24 Low Power Random Access Spacecraft
- Memory
12-P13722D | Acceptance Test Procedure, Low
Power Random Access Spacecraft
Memory
Bo TEST DATA
Unit 8/N _/2/ Start Date of Tests _/Z-Z25—/73
| Tested by 2 @é e
LTP PARA. NO, -
Ho d EQUIVALENT TEST EQUIPMENT
JountER TSI Re/-R
P56 GEX. E M +TE
PR Bl b D et SN
DI TEC 26 mMesTimE TER
IDVEN wFLE Z2EO0O
i PHEYSICAL CHARACTERISTICS | Limit
(o db WEIGHT
Woeight of LP-RASM = QEZ-S' Pounds 6.5 pounds@
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N Mo
*
. i
BIN 2204 ' Date of Test /7 - ;24 ~ 77
Tested By _ 4%/
Bo3 O MENS TONS - Limit
Be 2. 919  inches '
Ve £ L3 inches )
e 9,97 1 inches ’"
g D=6, 328 inches {gg ’
| ,
| M 7. |80 inches ‘n
| | -
| V-HXWXD=/5045 inches® () € 160 inches?
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S/N _/L2/ Date of Test // =2 < -73
Tested By 222

7.4 CHASSIS ISOLATION : Limit
Impedance > /0 Mo = 9 megohms

7.5 INPUT SIGNAL LOADING _
7.5.2 Current from INITIATE PULSE to Gnd /,J4 ma | < 2 ma
Current :from 2.4V to INITIATE PULSE / / ’Ja < 20’.13.
T7.5.3 Current from MEM SEL 1 to Gnd » é.ZQ ma < 2 ma
Current from 2,4V to MEM SEL 1 chﬁ F,a _¢_;20raa.
7.5.4 Current from MEM SEL 2 to Gnd __, L4 7/ ma - < 2 ma
.Current from 2.4V to MEM SEL 2 _/ S ¥ ya ‘_':‘:-ZDFa
Current from MEM SEL 3 to Gnd L 76 ma < 2 ma
Current from 2.4V to MEL SEL 3 /. 56 2 'ya < 20,;3.
Current from MEM SEL 4 to Gnd __, 4> 3.3 ma ' <2 ma
Current from 2.4V to MEM SEL 4 /-/2  pa =20pa
7.5.5 Current from READ/WRITE to Gnd _, /& / ma < 2 ma
Current from 2,4V to READ/WRITE 2.C6 ’,a 5-20Ha
7.5.6 - Current from ADDRESS 20 to Gnd « 2’2/ ma, = 2 ma
Current from 2,4V to ADDRESS 2° . & (= ,_,a . = 20 P2
. e IR
s
o Fray
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e % ‘ ) ’ :

;; SN piak [Of Hee Date of Test /D ~2S ~73

k Tested By _Zz2rE

1 "Limits

: Current from ADDRESS 2 to Gnd 723 ma <€ 2 ma

i current from 2.4V to ADDRESS 2t . 70 pa | €20 pa

{ Current from ADDRESS 22 to Gnd nﬁi[ ma < 2 ma
Current from 2.4V to ADDRESS 22 ‘,QZ ',-a < 20 r;a
Current from ADDRESS 23 to Gnd G 3/ ma < 2 ma
Curreat from 2.4V to ADDRESS 23 .64 pa €202
current from ADDRESS 2% to Gnd _,927 ma < 2 ma
Current f£rom 2.4V to ADDRESS 2% . 63 po 220 pa
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BIT 1 to Gnd =2'?’& na
DATA IN BIT 1 . Zg A a

BIT 2 to Gnd : ifﬁé ‘ma
DATA IN BIT 2 , 7 { Al2

BIT 3 to Gnd p"ff ma
DATA IN BIT 3 .23 A8

BIT 4 to Gnd XSy ma

DATA IN BIT 4 /.0/ A

BIT 5 to Gnd __  F4 [ ma
DATA IN BIT 5 g,aﬁ A2

BIT 6 to Gnd /., /P2 ma
DATA INBIT 6 _/ p{ a2

BIT 7 to Gnd /./2 2

DATA IN BIT 7 . f;_?Q* pa
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S8/N ey Date of Test /0-24 7,

Tested By <4 ..o

Limits
Current from DATA IN BIT 10 to Gad _, £34 ma 4 2 ma
Current from 2.4V to DATA IN BIT 10 , 7D ssa £ 20204
Current from DATA IN BIT 11 to Gnd , £2C ma % 2ma
Current from 2.4V to DATA IN BIT 11 . (S w/a £ 20402
Current from DATA IN BIT 12 to Gnd . &3 ma & 2 ma
Current from 2.4V to DATA IN BIT 12 .72 ua < 20442
Current from DATA IN BIT 13 to Gnd . F32 ma S 2 nma
Current from 2.4V to DATA IN BIT 14 .JO ua < 2002
Current from DATA IN BIT 14 to Gnd _ 535 ma “ 2 ma
Current from 2.4V to DATA IN BIT 14 _£2 Y= £ 20pa
Current from DATA IN BIT 15 to Gnd ., &£S  ma X% 2 ma
Current from 2.4V to DATA IN BIT 15 , 50 a £ 200
Current from DATA IN BIT 16 to Gnd . /537 wa < 2m
Current from 2.4V to DATA IN BIT 17 5§ Mo .5.20/49.
Current from DATA IN BIT 17 to Gnd ., 522 ma 4 2 ma
Current from 2.4V to DATA IN BIT 17 _f9% pra s} £ 20pa
/.0 " e
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RV (5
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B/ L Date of Test 7-5¢ =22
- | Tested By .Z/'&VC-
: Limit

%.6 ' VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS ;

7.6.3  READ COMPLETE voltage __ &2 mv =100 uv

T 8.4 DATA OUT BIT O voltage <PO _mv = 100 mv
'DATA OUT BIT 1 voltiage < PO mv <€ 100 mv
DATA OUT BIT 2 voltage < 20 mv < 100 mv
DATA OUT BIT 3 voltage < §O mv £ 100 mv
'DATA OUT BIT 4 voltage < &0 mv = 100 mv
DATA OUT BIT 5 voltage < o mv «< 100 mv
DATA OUT BIT 8 voltage < £O mv = 100 mv
DATA OUT BIT 7 voltage <£O mv % 100 mv
DATA OUT BIT 8 voltage <O  mv < 100 mv_
DATA OUT BIT 9 voltage < £ nv = 100 mv
DATA OUT BIT 10 voltage <PLO  mv < 100 mv
DATA OUT BIT 11 voltage <20 myv < 100 mv
DATA OUT BIT 12 voltage L my < 100 nv-
DATA OUT BIT 13 voltage <§‘:Q nv < 100 mv
DATA OUT BIT 14 voltage <P  mv < 100 mv
DATA OUT BIT 15 voltage < £  mv <100 mv
DATA OUT BIT 16 voltage < £ mv =100 mv
‘DATA OUT BIT 17 voltage _ < fr> mv < 100 nv
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+5V Current
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7.8.5 Delay </ O

o R Y
POWER CONSUMPTION (25 C)

Date of Test /0 ~2S5 753
Tested By “Zg

Limits

7.7.1 Memory +5V Voltage &.p0p 3  Volts
Memory -6.1V voltage -—

A Volts
L. 5 ma
2.5 2w '

7.7.2 Memory -6.1V Current .%..2 ma
Memory -6.1V Power /<&, 5  mw

7.7.3 Total Memory Idle Power 7.2.J0 nw

é?S ma
227 mw

7.7.6 Memory -6.1V Current /45 ma

Memory -6.1V Power /504 < mw

7.7.7 Total Active Power <3/, <~ mw

7.8 READ COMPLETE TIMING

Duration gQQ ns

ns

170 mw max

7.7.5 Memory +5V Voltage S, 0o Volts
Memory -6.1V Voltage —&./p  Volts

7000 nw max.

500 ns max,

250 ns min
450 ns max.
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7.9 SYSTEM FUNCTIONAL TEST
7.9.2 Did an error occur?

No 'x

Yes Address T Bits 0 -
7.9.4 Did an error occur?’

No_,g_

Yes Address

7.9.10 Did an errdr occur?

No
Yes Address

Bits

" Bits

7.9.16 Did an error occur?

No _}(:;

Yes ﬁ&dress

" Bits

7.10 RANDOM ACCESS CAPABILITY

7.10.6 Did an error occur?

.Yes Address

7.10.7 Did an error occur?

a) No §§
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e ——

Bits

Bits

A4 ®
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Date of Test /O-25-72
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Limits
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7.11.9 Yo
Yes Address
7.12 MEMORY SELECT TEST

- o TERCET YTy

s i

¥.11 NON-VOLATILITY TEST

7.11.7 Did :Zerror occur?

W

Yes Address ‘Bits

Yes Address Bits

Bits

7.12.3 Address ()00C (Octal)

ﬁ 7.12.4 Address. 0001 QQ o (Octal)
0010 QQQ (Octal)

0011 2 pr (Octal)
0100 2 (’ (Octal)

0101 /720 (Octal)
0110 Q¢ (Octal)

0111 ZZ@ (Octal)
1000 _@- (Octal)

- 1001 M)(Octal)
1010 a0 (Octal)

Date of Towt ‘.- . 9 A

Touted By 1, -4 ..
‘ Limits

0 errors

0 errors

0 errors

0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
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S/N YV . Date of Test 4o -2e-7p
’ ' Tested By Seve
' Limits
Address 1011 JA7C (Octal) . 0000
1100 QQOO(Octal) _ 0000
1101 50> D (Octal) ' 0000
1110 p oo (Octal) o ' 0000

7.12.6 Did an error occur?
No
Yes Address '~ Bits ‘ 0 errors

I

7.13 WORST CASE PATTERN TEST

7.13.2 Did an error occur?

~ Address ' Bits . 0 errors

No
Yes

7.13.3 Did an error occur?
No

Yes Address Bits | : 0 errors

*
—————
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. S/N_/2/

8.2.1

K

No

1
Yes

8.2.3

L]

No p o

7
Yes

8.2.4 HIGH TEMPERATURE

60
70
80

minutes /, 309 K

minutes / 72 2K

TEMPERATURE TEST 4850 pof /0 45 A

Did any errors occur?

Address
Bits

DPid any errors occur?

Address

— e e e e

73
pate of Test /() —285 —¥=&
Tested by <&/~

r

Limits

0 Errors

0 Errors

Bits ~-

Thermal Resistance

50 minutes /257K

ohms

E,2.5

minutes K aohm

90 minutes K cohm

~-6.1V Voltage =4, 40 Vo
~-6,1V Current _5 /7 ma

«6,1V Power 2 2 mw

Total lemory Idle Power __ 2.2, G mw

ohms

change 2, gg
change 2:4

s change

W W W W

s change

1ts +5V Voltage 5,25 Volts

+5Y Current //- & na

+5V Power ézg my

170 mw max,

LS
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2 /N L2 L e Date of Test/Q -2 S5 29
Tested by Zgc-
Coa :
B:.B.8 bDid an error occur? Limitw
No X
f Ty
Yes Address ~ Bit 0 errors
8.2.7 -6.1V Voltage~(, 40 Volts 45V VoltageS5 25Volts
: =6.1V Current S0% ma +5V Current £25 ma
Total Memory Operate Power £28 7. 7 mw 7000 mw max,
8.2.8 WC a) Did an error occur?
] No X .
Yes Address Bits ’ 0 Errors
:
? WC b) Did an error occur?
A -
' No x
Yes Address Bits 0 Errors
’i WC ¢) Did an error occur?
d No __ X
Yes Address Bits 0 Errors
¥¢ d) Did an error occur?
No 8
Yes Address Bits 0 Errors
A
| g &
| : —
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8.2,11

8.3.95

Yes Address

Bits

Did an error occur?
xo__ N

. 7 .
Yes Address

Bits

Low Temperature -DC at /"35"}::

Did any errors occur?

No 36

7
Yes Address

Bits

Did any errors occur?

No__ X

!

Yes Address

Bits

pe

DATE of TEST /P -2& =25
Tested by 222%5?

Limits

0 Errors

0 Errors

0 Errors

0 Errors
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a | S/N _AQ/ Date of Test /O0~ZS ~22
; | Tested By 77#C

8.6 LOW TEMPERATURE

 Thermal Resistance

150 minutes /44/ (J K ohns
; 160 minutes _/</ ﬁz K ohms % change Se /

170 minutes K ohms % change

i

E 180 minutes _ K ohme % change

ig ' 190 minutes K ohms % change

| 8.3.7 Did an error occur? Limits
No __ X
Yes ____ Address Bits ' 0 Errors

8.3.8 -6.1V Voltage ~640Ovolts +5V VoltageS,2S Volts

g -6.1V Current /2.9 ma +5V Current //.0 ma
k 6.1V Pover £9.8 ww - 45V pover: SZ& -mw
i Total Meméry Idle Power /127, & mw 170 mwmax,
8.2.9 =6.1V Voltage—4.%0 Volts +5V Voltage 5.2S Volts
-6,1V Current 255 ma +5V Current 7£ ma
-6.1V Power /éégﬁ mw +5\f Pow‘err"ﬁ M ) & mw
Total Memory Operate Power & /2% £fmw i 7000 mw max.
‘ ] Eg'“t
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8/N 4¥(62/ : Date of Test /ZZ~;25742§’
Tested By 2/~

£.3.10 Did an error occur? . Limits

Nc_%(:___

Yes Address Bits ¢ Errors

J £.3.11 WC 2) Did an error occur?

No

K

Yes Address Bits _ } 0 Errors

WC b) Did an error occur?

No

K

Yes Address Bits - ' ¢ Errors

WC ¢) Did an error occur?

No

X

Yes J}.ddress Bits 0 Errors

WC 4) Did an error occur?

No

K

Yes Address Bits 0 Errors

8.3.13 Did any errors occur?

Yes Address Bits 0 Errors
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ﬂ e. VACUUM TEST

Did Any Bit Errors
"No X

.-qu‘ ' Address

L

Date of Test /-l -77

Teuted by

Occur?

Bits

 Fast Decompression'

' Date { D—2b— '%
M‘Did Any Bit Errors
" No '

Yes

Address

Tested by A&

i Fod

N

Limits

0 Errors

Occur?

Bits

Hard Vacuum

Date/0-29-73
Did Any Bit Errors

No ><“

9.2.2

Yes Address

VIBRATION TEST
Date_ég " 2G-72

10.

SINE SWEEP

No | 3(

Yes

Freg

Tested by Z7/~€

0 Errors

Occur?

Bits

Tested by F#¢

0 Errors

Axis X - Did Any Bit Errors 0ccur°

Address

" Bits

Q Errors

F

~N
m

L/OTOROLA INC. |’

3 Government Electronics Division

8201 E. McDOWELL ROAD

>

CODE IDENT NO.

DWG NO.

94990

12-P13721D -

SCOTTSDALE, ARIZONA 83252 SCALE

REVISION

SHEET 21




. WWﬁ@Lﬁ ING. 'VIBRATION TEST

fowrTenont Giedteonica deso
ﬂor@nusan Conver. e

sheet | _of__/ Date 5‘-9@{173

Prej'ectlz{ Unit M

Serizl No.____/0/
Opserator, f SAru //7 rh*,;_‘g_u_y__

/7
Obgerver K fFrv CARPENTER. &
é
le Time Freq. t .
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e PR@JEC? ?195 UNIT 01-p11701D00érR NO. 101
X AXIS  CAMPLE (LOOP) TIME—2® __ srconps
FILTER BW,. 1. 8HZ SCAN RATE 1.1287 AvG TME 1.10 srronps
: A 10 HT SCAN RATE 2.2B1. AUL Time ,;.1.0 = NDS
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- T S A A

&c’::ﬁjﬁi:‘f 7195 ”N'T 01“!"137011)00&:;{ NO 101

|)'.- bl
XA & Z A0S  SAMPLE {LOOP) TIME—...1O0 _secoNnDS

FILTER BW. 1.3 HZ SCAN RATT 1:12B2 ave. Tivr 1.10 sEconDs
210147 SCAN RATE 2:20MZ AVG. TIME 2 10 SECONDS
3.20W2 SCAN RATE 3,8.M2 AVG. TIME 3.10.SECONDS
4. 80KHZ SCAN RATE 4A.282 AvG. TiMe 4.1Q SECONDS
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@a Gl ::,:*’L:ﬁ SHOCK TEST
h"wﬂﬁ)@(iﬂb-‘ RN PR B T B S N A A

BIOY BAQY O qagpf QAN M HHIGhALD GRidn &ﬁﬁ@pl

ot /el /7/ & ' Date //-2-‘73
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i ® 747 S h , bate of Test (D=7 23

4

|
; ; Tested by_ & e
Lo '
AR *sf o DAQ Amy Dit Error Occur? Limits
i S
\ @/ Ko L\%
‘ ) _ :
) ]‘ Q Yes . Freg Address Bits 0 Errors
d
! Azl % = Did Any Bit Errors Occur?
. oW
-q g O »:7&“
i @ Yes . Freg __ Address Bits 0 Errors

RANDOM - ¥ IBRAT TON
Azip X - Did Aay Bit ¥Errors Occur?
Ho %

. .
risw Wed _ Freg . hddress Bits 0 Errors
: (@_Dﬂ_

S

A Anis ¥« pid Any Bit EBrrors Qccur?

/

B Ltz o K

e

- Jes3 | Freg Address Bits 0 Errors

fie, Axi® % - Did Any Bit Errors Occur?

-

Yes ___ Freq __ ___ Address Bits D Errors
41 SUOCK TEST
: pate f/~0.~73 THE
i i Bate D= 7 Tested By

¢ WILLISECOND DURATION SHOCK

L Y hirvection -~ Did Any Bit Errors Occur?

H?

At . Address Bits 0 Errors

r NE L7 - DA SiZE | CODE IDENT NO. {DWG NO. 2
i‘ 4 k/s’j\f_) [J Vool \}.,)[]Jf/'“d L/!JW@ //
A 94990 12-P13721D
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Jile) w_)g;mm

No S(

No

)

Ne

)

F

No

Yes Address

Tes Address

Yes Address

Yes Address

Yes Address

Bits

pate of Test_//— 2~ 73 ]

Tested by

7?£%f

7 Direction < Did Any Bit Errors Occur?

Bits

12 MILLISECOND DURATION SHOCK

Bits

Bits

Bits

% Direction = Did Any Bit Errors Occur?

Y Direction'— Did Any Bit Errors Occur?

7 Direction ~ Did Any Bit Errors Occur?

¥ pirection = Did Any Bit Errors Occur?

Limits

0 Exrrors

0 Errors

0 Errors

i

0 Errors

0 Errors

N SIZE | CODE IDENT NO.|DWG NO.
O T O OEOLA ING. DHG NO ;;)
Government Elecironics Division | A 94990 12-P13721D
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‘8/N 7/ Date of Test _ 2= .Z“Zém
| Tested By _Z74C

7.4 CHASSIS ISOLATION Limit

| Impedance 2lpomae. = 9 megohns

7.5 INPUT SIGNAL LOADING - ' :

| 7.5.2 Current from INITIATE PULSE to Gnd / /JG2ma. < 2 ma

| .

! Current.from 2.4V to INITIATE PULSE /o’/%;a < 20pa

: .

. 7.5.3 Current from MEM SEL 1 to Gnd _/. 244 yna < 2 na

! Current from 2.4V to MEM SEL 1 __ . £& sia =20pa

7.5.4 Current from MEM SEL 2 to Gnd /i OF2 ma < 2 ma

3 Current from 2.4V 1o MEM SEL 2 de/é ya :5_:209_;&

J Current from MEM SEL 3 to Gnd __ /. 92 ma < 2 ma
Current from 2,4V o MEL SEL 3/ 2 2. pa < 20‘_,@

% . .

1 Current from MEM SEL 4 to Gnd _/ FFF ma T Z2ma
Current from 2.4V to MEM SEL 4 _.&F /7 ua 2202

- 7.5.5 Current from READ/WRITE to Gnd _, / %3 na = 2 ma

Current from 2.4V to READ/WRITE _Z2.// ya =202

i A

7:5.6 Current from ADDRESS 2D to Gnd %22 ma = 2 ma

Current from 2.4V to ADDRESS 20 e 2L _},a - =20 J.;a

TOSOLA JRres, | SIZE [ CODEIVERT RO, 1DNG O, P ///

10
Government Elcctronics Division | fi g(],gg{] 12-P13721D

8701 £. cLOWELL RDAD

SCOTTSDALE. AREZONA 55247 SCALE REVIS?QN , SHEET 24 ~-- -



~ rr COOAMAT

1. . |
BV o kDL ‘5‘“’ @ Datc of Test M
Tested. B-L w’,
. . \\ A
. Limits
1
Qurrent from ADDRESS 2 to Gnd - 9‘" ima € 2 na
Current from 2.4V to ADDRESS 21, 2.5 pa £20pa
] current from ADDRESS 22 to Gnd LG32 ma < 2 ma
Gurrent from 2,4V to ADDRESS 22 /2 pa £20ua
current from ADDRESS 25 to Gnd _~Z5#ma < 2 ma
" current from 2.4V to ADDRESS S 4 pa =20,a
Current from ADDRESS 2% to Gnd - Z2/ ma < 2 ma
Current from 2.4V to ADDRESS 2% - £F .a 20 pa
» -
’ . 4
. .., 1
. ‘L""\
]

; e gor : - 7. | SIZE | CODE IGENT HO.|DWG NO. ;
[10T0.70LA 1. NTTI0 075 0 %
Government Electronics Division | A 94990 12-P13721D =

8201 E IcDONELL KOAD ;
. SEBTTSDALE, ARIZON 23252 SCALE JREVISION SHEET 25
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S/N

{74

Current
Current

Current
Current

- -

{

Current
Current

Current
Current

Current
Current

Current
Current

-_Cugrent

Lurrent

Current

Current

from

from

from

from

from

from

from

from

from

from

froﬁ

from

from

from

from

from

ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESS
2.4Y to

DATA IN
2.4V to

@
%\
e
-

25 to Gnd , 2% ma

ADDRESS 25 ﬁ,gg pa

26 to Gnd o 9’,?4? ma

ADDRESS 25

27 to Gnd /£ ma

ADDRESS 27 EQ{ _pMa

28 to Gnd . 742. ma
ADDRESS 28 ,:Sﬁ_l__ﬂa

22 to Gnd _ /% ma
ADDRESS 2° + 55 P2

230 6 Gnd L 920 ma
ADDRESS 210 =, /s‘pa

211 to Gnd g P22 ma

ADDRESS 211 Pl ld /Ja

BIT 0 to Gnd ,2/6 ma

DATA IN BIT © ﬂzg,,a

B @

§65“7i fJa 1

DI,

Date of Test //—-2 72

Tested By

Limits

2 ma
2Q}la

2 ma

TN

1A

i

< 2 ma
:&_ZQ}Ja

< 2 ma
L 2040

ZQﬁJa

ML

il i WY

d i d

OLA NG, |

Government Electronics Division A

8201 £, UcDOWCLL ROAD

- SCOTTSDALE, ARIZONA 85252

CODE 1DENT RO. DG 0.

94990

12-P13721D // é‘

SCALE

{REVISION

SHEET 26 -



'Q;f§' Current from DATA IN
lj??é' Current from 2,4V to
A -
ii  Current from DATA IN
A Current from 2.4V to

Current from DATA 1IN

Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN

Current from 2.4V to

Current from DATA IN
. Current from 2.4V to

Current from DATA IN

-

Current from 2.4V to

Current from DATA IN

Current froﬁ 2.4V to

@ Pate of Tout s/ .2 2
Tested By

B

BIT 1 to Gnd __, 294 ma

DATA IN BIT1 26 pa

BIT 2 to Gnd _ » 4SS ma
DATA IN BIT 2 2 & pa

BIT 3 to Gnd lcféé ma .

DATA IN BIT 3 _, 22 Ala

BIT 4 to Gnd #&6 2—na
DATA IN BIT 4 _/, 2OF S

BIT 5 to Gnd LES50 ma
DATA IN BIT 5 /A O7 pa

BIT 6 to Gnd __ /A /Z2 wma
DATA IN BIT 6 /A O7 aa

BIT 7 to Gnd /. .2 Cma

DATA IN BIT 7 /5 pa

BIT 8 to Gnd _/, 2/4 ma
DATA IN BIT 8 / /77 a2

BIT 9 to Gnd ,JF ¥/ ma
DATA IN BIT 9 _&S )Ja

@.@

A

)

i A

Linits

" & 2 ma

L 20 L0

MOTOR20LA 1i7G.

Government Electronics Division

_ 820! E. McDOVELL ROAD
SCOTTSDALE, AKIZONA 25202

SIZE | COUE IDENT NO.[DWG NO. ' //7
A 94990 12-P13721D
SCALE [REVISION [SHEET 27



'S/N /O

Current from

Current from

Current from

Current from

Current

Current from

Current from

Current from

Current from

Current from

Current
Current

from

from

Current from

"Current from

Lurrent from

Current from

DATA IN
2.4V to

DATA IN
2.4V to

from DATA IN
2.4V to

DATA 1IN
2.4V to

DATA IN
2.4Y to

DATA IN
2.4V to

DATA IN
2.4V to

DATA IN
2.4Y to

B @

BIT 10 to Gnd ,L¥2 ma

DATA IN BIT 10 4JLS:-q‘,

BIT 11 to Gnd . a‘f 20 na
DATA IN BIT 11 _, 72 #/a

BIT 12 to 6nd ,J$2 ma
DATA IN BIT 12 _ 97 ua

BIT 13 to Gnd __»& € na
DATA IN BIT 14 «+ &4 ,sa
BIT 14 to Gnd 3 ma
DATA IN BIT 14 &S ¥ a

BIT 15 to Gnd & S4 ma

DATA IN BIT 15 _, 5/ ,/a

BIT 16 to Gnd £,

DATA IN BIT 17 _ 4& t/a
BIT 17 to Gnd ,q",?‘/ ma

DATA IN BIT 17 /./C p/2

b oo

”

Date of Teost é/-—é -2

Tested By

Z8

Limits

£ 2 ma
:£ 29&#&
%“ 2 ma
‘4,2Q#Ja

% 2 ma
< 20473

< 2 ma

T

< 20472

A 2 m
£ 20p0a

< 2ma
< 20402

<

2 ma

_“-.20/;:a

55.2 ma
5;20;Ja

IHOFTCTOLA TNG,

Government Electronics Division

. 8201 £, WCUWELL ROAD
SCOTTIDALE. ARIZONA 65252

SiZt | CODE (DENT NO.JD%G NO. //
A 34990 12-—p137:>.1n/ -
SCALE [REVISION

SHEET 28




8/N /'9} @@ 'Date of Test ff"‘?-’?f
Tested By /%#4i2
Limit
7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS
7.6.3 READ COMPLETE voltage ;5‘0" mv < 100 mv
.‘\ ’ . .
7.6.4  DATA OUT BIT O voltage fel V" " < 100 mv

DATA OUT BIT
DATA OUT BIT
DATA OUT BIT

¢
1 voltage oD - MV % 100 my
2
3
- DATA OUT BIT 4 voltage #7720 \ = 100 mv
i -
6
7
8
9

voltage PO mv ' . «< 100 mv
voltage yroTo A £ 100 mv

DATA OUT BIT 5 voltage F,) NV « 100 mv
DATA OUT BIT
DATA OUT BIT
DATA OUT BIT

" DATA OUT BIT

voltage =47 mv = 100 mv
voltage GO mv : = 100 mv
voltage Pr) mv | . = 100 mv

voltage . = .\ = 100 mv

‘ DATA OUT BIT 10 voltage GO mv | « 100 mv
DATA OUT ﬁ.‘IT 11 voltage G W < 100 mv

- DATA OUT BIT 12 voltage ,_?67 nv <100 nv-

DATA OUT BIT 13 voltage ___CZD mY o 100 v

'DATA OUT BIT 14 voltage Sz m o < 100 wv

DATA QUT BIT 15 voltage o mv = 100 nv
S para OUT BIT 16 voltage 2 ¢ mv «100 mv
DATA OUT BIT 17 voltage 20 TV -« 100 nmv

rﬁ@?@ﬁ:gi‘,ﬂ !{.‘jc' SIZE | CODE IDENT NO.|DwG NO. ' /&(/“
12-P13721D

Government Electronics Division | A 94990

8201 E, McDCVELL ROAD

x



R 2

- -~ 8/N yi2Xi ‘ @ Date of Test J/—2~-2 >
| P\“ ' Testced By M
. o ' Limits
7.7 POWER CONSUMPTION (25°C) '
7.7.1 Memory +5V Voltage S, Pf) _ Volts
Memory -6.1V voltage —4. /) Volts
+5V Current &, £ . ma : !
+5V Power C feg ) mw i -
7.7.2 Memory -6.iV Current £,¢7 ma
Memory -6.1V Power /&, 3 wuw
7.7.3 Total Wemory ldle Power 457, 2 mw 170 mw max
7.7.5 Memory +5V Voltage  <,Q0¢ _Volts
Memory -6.1V Voltage —5H, /2 Volts
+5V Current £//  ma
+5V Power & CLAS & mW
7.7.6 Memory -6.1V Current < ma
Memory -6.1V Power [/ £ 772 mw
7.7.7 Total Active Power < P.f G mw ' 7000 nw max.
7.8 READ COMPLETE TIMING
7.8.5 Delay 2SS0 ns : . 500 ns max.
Duration - 2 2 & ns " 250 ns min
, ' 450 ns max.
e o ¢ N SIZE | CODE IDENT NO.[DWG HO. —
LiOTCICLA NG, nl. Y77
Government Electronics Division | A 94990 12-P13721D
8201 £, McDOVCLL ROAD '

SCOTTSDALE, ARIZONA 94252 1SCALE REWSION ‘ SHEET 30

= rgny .Y




s, -

B8/N Zﬁ/ 3\” @t’ Date of Test //= 2-—23'

Tested by WY E,
B LIMITS
%.8.7  READ COMPLETE/DATA OUTPUT TIMING .
DO-0 OK_____ i~ REJECT
po-1 oK . REJECT
DO-2 oK +~” REJECT
DO~3 oK «” REJECT o .
DO-4 oK_____¢” REJECT
DO-5 OK L R;:JE&T |
poO-6 oK .~ REJECT
“ DO-7 OK o~ _REJECT T © REFER TO
o8 oK  RESECT . TEST PROC.
DO-9 OK +” REJECT
po-10  OK____ L7 REJECT
po-11 ‘0K .~ REJECT
DO-12 oK ¢ REJECT
po-13  OK____« REJECT
Do-14  OK / REJECT, .
po-15  OK_ «” REJECT
" po-16  OK & REJECT
po-17  OK “ REJECT
> @
M@T@ﬁ?@[—ﬁ iNC. SIZE | CODE IDENT NO.|DWG NO. _ // /
Government Electronics Division | A 94990 12-P13721D '
SCEBI?I%IEAE%??R\.F‘{%&.%OQ?ZSZ SCALE ‘ R.E\HSIUN ‘ B SHEET 31
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s/ _/0/

7.9°

7.9-2

No X

Yes

-1

Yes

No

7.9.10

No _2{_

Yes

7.9.16

No K -

Yes

7.10

7.10.6

Ho X

7.10.7

a) No ﬂZi_

Yes

———

Address

Address

Address

Did an error occur?

AAddress

Did an error occur?

Did an error occur?

B @

SYSTEM FUNCTIONAL TEST

Bits

Biis

" Bits

Did an error occur?

Did an error occur?

Address

Did an error occur?

Address

@

B

Bits

RANDOM ACCESS CAPABILITY

Bits

Bits

Date of Test //—2—72

Tested By Bl

Limits

0 errors

errors

0 errors

0 errors

0 errors

0 errors

pﬂorcrz LA IO, SIZE § CODE IDENT NO.]DVWG NO. | // Z
Government Electronics Division | f 94990 12-P13721D

8291 £ 1%CDOLELL RCAD ;
_ - SCOTTSUALE. ARIZONA 80252 SCALE {REVISION SHEET 32 .



-?W*W ot - Y
%
M b
k
b -8/ 102/ %) Dato of Test y/—2-77
7 A Testoed By E
i ' Limits
|
i b) Ne X
F Yes Address Bits ' 0 errors
c) No >£ .
Yes Address Bits 0 errors
7.11 NON-VOLATILITY TEST
.4 7.11.7 Did an error occur? ‘
Y e :
7.11.9 No
Yes Address Bits 0 errors
7.12 MEMORY SELECT TEST ,
7.12.3 Address JJ/( (0ctal) 0000
p| 7.12.4 Address 0001 HAAII (Octal) 0000
0010 Or (Octal) 0000
0011 o (Octal) 0000
0100 000 (Octal) . 0000
0101 oo (Octal) 0000
0110 900 (Octal) 0000
0111 29082 (Octal) 0000
. 1000 0@ (Octal) 0000
1001 o (Octal) 0000
1010 22 (Octal) 0000
» ® |
w LA
o s, e SIZE | CODE IDENT NO.{D¥G NO. a
FAOTCHEOLA INC.
avernment Electronics Division | A 04990 12-P13721D
8201 E. $cDOLELL ROAD '
WWALE ARMZONR ¥5252 SCALE l[BEVISlON SHEET 33




f S/N _ /oy

Address 1011 éﬁch?(0cta1)

1100 70 (Octal)
1101 27 (Octal)
1110 0 (Octal)

7.12.6 Did an error occur?

i

—‘ No .
E " Yes Address ~ Bits
7.13 WORST CASE PATTERN TEST

7.13.2 Did an error occur?

No __#3;_

7.13.3 . Did an error occur?
No ZS

. Be

,J Yes ' Address Bits

w &

Yes Address Bits

Date of Test //-2-2?
Tested By Zpse

Limits
0000
0000

0000
© 0000

0 errors

0 errars

0 errors

i

B201 E. 1DOWELL ROAD

TOTCROLA J1 e, [ SZE | CODE DERT WO JGWG K.

Govumrm-nrEh'rlromcs orvision A 94990

12-P13721D

SCOTTSDALE, AfIZONA 85252 SCALE
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*? v
‘ r
-t (J
8/N roYi Duto of Tost éé-g -7 >
IV L
rested Dy Fare
‘ Limits
T.13.4 a) Did an error occur?
No x
Yes Address Bit © 0 errors
b) Did an error occur? '
No k 5
Yes Address Bit ' 0 errors

——————

PAOTORCLA INGC.”

$iZE | CODE IDENT NO. {DWG NQ.

Vs

Government Elactronics Division | A 94990 12-P13721D
01 £, MCDOUELL ROAD '
SCOTTSOALE. ARIZGAA 85767 SCALE REVISION SEET 35




v

» APSLICATION

REVISIONS
Ay = - ~ | . IV E D
[EXTASSENBLY]  USEDON LR _DESCRIPTION Oalf | APPROVET
| X1] Initial Releasc - ——
i X2 Incorporated changes prior LNl I 2o
; o Firs ape
| to-Tizat e TLE
‘ | X3|__Change -6.9V_to -6.1V 6-18-"3 I v~
;
E X4 Change 6000mw to 7000mw, ) A
} — pages 16, 17, 19, 30. 7-27-73 »{ww
;SJIE?*‘?} SADICATES BATA Change weight from 6.0 to
FOR INFCRIATICN ONLY 6.5 pounds, page 2.
' |
TH!S DOCUZENT
CLEAREN THROUGH
Q A REGCORDS CENTER
»
1
!
vV X1iX4|x21X3|x1ix1|x1{X1/X1
EET  $7 |28{79{30[31]32[3313435
VSTATUS) PLV Ry Ixaixafxafx1ix3 xaiX1[x1[xX4 X3 [{X1]X2[X1|X1|X3 x4 x1]x4 X1 X1[X1/NT (X1 X1 |x0
LSHEETS SHEET 11 123 |4 |5[6 7 (8|9 tojiaji2p3)n4l1515017hs192021 22;23i24‘25 28
iR ASSOCIATEG LISTS SEE
f
[ERPRET DRAVii 14 ACCCRDANCE WITH STAHDARDS PRESCRIA™ D BY
£SS CTHERWISE SPECIFIED[DR BY ' | ' N
B o b ECRET B, Tweed SOTOIGLA NG, [ 591 TS 20ue L kowp |
}%OHFESRA .ILEE"? SE. FoR fLtiR BY Government Eb cteomm s Division / SCOT ISHALE, ARIZONA n‘w.:E
LERANCES SEE SOTE —
E N THJTR rpr:f_] 4379 \ //
TERIAL: UaTR o CCEPTAKCE TEST DATA SBEVT,
P ’r-‘-“rh j"q 23163 LOY PowrR RANDON ACOLNS SDACT- .
| Faivicr : Chomf ol ey, po i nn, Gl dteetnt
| ST ; ".rt L TR R T
! f=2 23 Kaispt 04 12-P13721D !
PPRGVED DATE T . A J '990 —— -
; . . |SCALE [ PHEETTOF 35 |




1. SCOPE

This test data sheet is to be used to record data as required

by the Acceptance T€st Procedure for the Low Povwer Random

Access Spacecraft Memory.

|

2, REFERENCE INFORVMAT ION
2.1  SPECIFICATIONS APPLICABLE
5-562-P-24 Low Power Random Access Spacecraft
Menory
12-P13722D Acceptance Test Procedure, Low
Povwer Random Access Spacecraft
Memory
3. TEST DATA
vnit s/N_Z1O/ Start Date ot}sts 2-13-7%
Tested by _ / ' T 2123
ATP PARA. NO,
3.1 EQUIVALENT TEST EQUIPMENT
DicITEC 2ea DOMM | .
TSE 3¢!I-R COUNTER ‘f};t 5
H 138 POLSEGEN., 1 @ :
4, PHYSICAL CH\RACTERISTICS Limit
6.1 WEICHT
Weipht of LP-RASM = /04421 " Pounds 6.5 pounds
T e T T TR SROT TR BONG 0. 7 —
l-b"‘lﬂ"d Cear . --\‘.J f‘" k. ¥
coverament Clectrun:cs Lyviaien A 94990 12-P13721D
5203 £_NcDOLLLL ROAD st
L ﬁTTSD,\Lﬁ.A:xzzoraA _us.:;z- SCALE REVISION SHEET 2 - . -




8/N : ' Date of Test
Tested By
6.2  DIMENSIONS | Limit
MA m-__ . inches
{ W= ' inches
MWe= inches
D= inches
MDe== inches
(L V-HXWXD-= _ inches® < 160 inches®

Ay A

/.

; ; an g 17 CODE IDENT NO. IDWG NO.
MOTC?OLA i, | "0
G nhient Eff'),t .. D.'.'..l !
overrm ctronics Division 1 A | 949GQ 19-PL379 1D
8201 E. McDOUELL ROAD
SCOTTI0ALE, ARIZONA 85252 SCALE REVISION SHEET 3

B T v — e
AV-B-1T9H- 1604369 DWG FORMAT



d

7.4

7.5
7.5.2

7.5.3

7. 5.5

7.5.6

s/K _/{/

CHASSIS ISOLATION

Impedance

INPUT SIGNAL

Current from

Current from

Current from

Current from

Current fron

Current from

Current from

Current from

Current from

Current from

Current from

Current from

Current from

Date of Test 2-/3- 74

Tested By ,;%?f’

AN

£ N

[

L
o,

> M. el
LOADING
INITIATE PULSE to Gnd ma
2.4V to INITIATE PULSE pa
MEM SEL 1 to Gnd ma
MEM SEL 2 to Gnd ma
2.4V to MEM SEL 2 ya
MEM SEL 3 to Gnd ma
2.4V to MEL SEL 3 va

!

MEM SEL 4 to Gnd ma
2.4V to MEM SEL 4 pa
READ/WRITE to Gnd ma
2.4V to READ/WRITE e

0
ADDRESS 2 to Gnd ma

o

Current

from

2.4V to ADDRESS 2

= 9 megohms

l.\l/ﬂ = 2 ma

-$20ra

A
/A

EIDTCRGLA 11O,

SIZE

 Government Efectranics Division A

8201 E. McDOWELL RUAD
SCOTTSDALE, ARIZONA 55252

a

CODL CLAT 1.

94990

D%G .

12-P1U721D

SCALE

REVISION
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s/n (O " Date of Test _2 =13 -7Y%
Tested By y R
Limit
L A s
Current from ADDRESS 2 to Gnd ma N €2 ma
Current from 2.4V to ADDRESS 21 pa <20 ua
Current from ADDRESS 22 to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 22 pa =20pa
" Current from ADDRESS 23 to Gnd ma T € 2 ma
Current from 2.4V to ADDRESS o3 pa =20, a
Current from ADDRESS 2% to Gnd ma & < 2 ma
4

Current from 2.4V to ADDRESS 2 '.a. < 20 ra

_N/A

- -

Gavernment Electronics Division A 94990 12-pP13721D
8201 E, McDOWELL ROAD

SCOTTSOALE, ARIZONA 85252, SCALE REVISION SHEET 5




S/N i) Date of Test 2 —12-7¢
Tested By “77-€
Limits
Current from ADDRESS 2° to Gnd AJ/A ma < 2 mna

5 - Y

Current from 2,4V to ADDRESS 2 | pa < 20p/a
Current from ADDRESS 26 to Gnd ma £ 2ma
Current from 2.4V to ADDRESS 25________/ua L 204a
Current from ADDRESS 2! to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 2 _pa £ 20402
Current from ADDRESS 28 to Gnd ma L 2 ma
Current from 2.4V to ADDRESS 28 L £ 2042
Current from ADDRESS 29 to Gnd | ma £ 2 ma
Current from 2.4V to ADDRESS 29 - Fa < 20 Ha
Current from ADDRESS 210 to Gnd __ma < 2 mna
Current from 2.4V to ADDRESS 210 AlA L 20p/a
Current from ADDRESS 211 to Gnd | ma % 2ma
Current from 2.4V to ADDRESS 211 | cpa Z 20 pa
Current from DATA IN BIT O to Gnd ﬁ ma £ 2 m
Current from 2.4V to DATA IN BIT Q MZQ Ma L 20/,a

2/

Rgoro’?of‘ﬂ I[\!c' SIZE | CODE IDENT NO.1DVIG ND.
Covernmen: Electrunics Division A 94990 12-P15721D
3201 E. McDOWELL ROAD '
SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 6

AV-3-8-133H-100A-1/63 DWG FORMAT




i oot
e

s/ JO! Date of Test 2 —-(3-24
Tested By X AAC
Limits
Current from DATA IN BIT 1 to Gnd __ N\ /#A ma < 2 ma
Current from 2.4V to DATA IN BIT 1 | g2 £ 20 pAm
Current from DATA IN BIT 2 to Gnd ma _‘E. 2 ma
Current from 2.4V to DATA IN BIT 2 - aa £ 2002
Current from DATA IN BIT 3 to Gnd ma < 2ma
Current from 2.4V to DATA IN BIT 3 a < 20/
Current from DATA IN BIT 4 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 4 2 < 2000
Current from DATA IN BIT 5 to Gnd | ma 4 2 ma
Current from 2.4V to DATA IN BIT 5 . pa £L200a
Current from DATA IN BIT 6 to Gnd | ma < 2m
Current from 2.4V to DATA IN BIT 6 o2 < 2022
Current from DATA IN BIT 7 to Gnd na <4 2 ma
Current from 2.4V to DATA IN BIT 7 pa £ 20442
Current from DATA IN BIT 8 to Gnd L ma % 2 ma
Current from 2.4V to DATA IN BIT 8 La < 200a
Current from DATA IN BIT 9 to Gnd *k ma < 2ma
- . Current from 2.4V to DATA IN BIT 9 _ \j/4 pa < 20psma

E

2

o repas A 777w ] SIZE | CODC IDENT NO.|DEG NO.
FIOTUSOLA 1., - :
Goverrmeunt Electronics Division A ' 94990 12-P13%21D
8201 €, McDOVELL FOAD
SCOTTSOALE, ARIZONA ﬁ5252_ SCALE REV!ISION SHEET 7

1° 1 LI | - r-aT



s/N (ol - Date of Test Q- |3 ~?¢
%
Tested By A
Limits

Current from DATA IN BIT 10 to Gnd _ || Zﬂ ma 4 2 ma
Current from 2.4V to DATA IN BIT 10 ___ £ 2002
Current trom DATA IN BIT 11 to Gnd ma £ 2m
Current from 2.4V to DATA IN BIT 11° Ala 420/.;3.
Current from DATA IN BIT 12 to Gnd ma & 2 ma
Current from 2.4V to DATA IN BIT 12 2/ 8 & 2040a
Current from DATA IN BIT 13 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 14 pa < 204a
Current from DATA IN BIT 14 to Gnd " ma % 2mm
Current from 2.4V to DATA IN BIT 14 - Ma £ 20psa
Current from DATA IN BIT 15 to Gnd Ba ﬁ 2 ma
Current from 2.4V to DATA IN BIT 15 | M2 < 20/-’3
Current from DATA IN BIT 16 to Gnd | < 2m
Current trom 2.4V to DATA IN BIT 17 _ | ya .f:.zo/ua
Current from DATA IN BIT 17 to Gnd $ ma <L 2 ma

Current from 2.4V to DATA IN BIT 17 4-___20,.13-

- " I¥i; o "” -
r’iOTCROLﬁa M\;M. SIZE | COUE ILGENT NO.{DWG NO
Government tlectronics Division | ]\ 94990 12~ PI11721D
B201 £, MCDONEL L RUAD

SCOTTSDALE, ARLZGNA 1752 SCALE REVISION ISHEET 8

Sm e o om mnn e



s/% _jold Date of Test 2 —=i13-24
' Tested By Fo+C
7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS
7.6.3  READ COMPLETE voltage N‘#A mv < 100 mv
7.6.4 DATA OUT BIT 0 voltage I nv = 100 mv
DATA OUT BIT 1 voltage mv < 100 mv
DATA OUT BIT 2 voltage mv < 100 mv
DATA OUT BIT 3 voltage mv £ 100 mv
DATA OUT BIT 4 voltage mv =« 100 mv
DATA OUT BIT 5 voltage mv = 100 nv
DATA OUT BIT 6 voltage nv = 100 mv
DATA OUT BIT 7 voltage mv = 100 nv
DATA OUT BIT 8 voltage mv < 100 nv
DATA OUT BIT 9 voltage mv = 100 mv
DATA OUT BIT 10 voltage _ mv = 100 mv
DATA OUT BIT 11 voltage | - nv < 100 mv
DATA OUT BIT 12 voltage __| mv | < 100 mv-
DATA OUT BIT 13 voltage _ | nv g < 100 mv
DATA OUT BIT 14 voltage __ nv . =100 mv
' DATA OUT BIT 15 voltage __| mv <100 mv
DATA OUT BIT 16 voltage E mv =100 mv
DATA OUT BIT 17 voltage )\ dﬂ mv w100 mv

/2

1o Y F. . NO.JOV.G 1O
ﬁforOROiA IHC. SIZE | CNDE 1DENT NO.JDV.G KO
‘Government Electronics Division | A 934990 1&- 137210
A} €. McDOWELL ROAD
} SCOTTSGALE, ARIZONA 85252 SCALE — [revision SHEET . 9




s/ /U/

+5¥ Current
+5V Power FHE D5

+5¥ Current

7.7.1 Memory +5V Voltage

7.7 POWER CONSCMPTION (25°C)

500 Volts
Memory -6.1V voltage — /0 Volts

3:_‘ nw 41/ S'mu/ \3“

Memory -6.1V Powver

7.7.2 Memory -6G.1V Current z! é ma

2.9 muw

+5V Power <2350 254

7.7.3 Total Memory Idle Power éé E‘f pw

7.7.5 Memory +5V Voltage S. Q0 Volts
) ' Memory ~-6.1V Voltage 4. /O Volts

, 70

7.7.6 Memory -6.1V Current 250 ma
Memory -6.1V Power /& 2 & mw

'.1-:'
7.7.7 Total Active Power 44 f 75 mw ‘

7.8 READ COMPLETE TIMING

Date of Test 2— I3—7#

Tested By 7 7/&

Limits

.

IS

~ ..-ﬂ"

170 mw max

7000 mw max.

7.8.5  Delay NL/A ns 500 ns max.
Duration _\) /A ns 250 ns min
450 ns max.
LiOTOSAL. T e | SZE [ CODE IDENT NO. TG N. T
Government Dlectronics Divis: in A 94990 12-P13721D
B201 E. McDOWELL ROAD
SCOTTSDALE, ARIZONA 85252 SCALE REVISION ISHEET 10

AV, 9B 1QaM.10NA,% A DWR FARMAT



i 7.897
&
7.8.8

s/s Ol

Date of Test

Tested by 2u-€

READ COMPLETE/DATA OUTPUT TIMING

DO-0
DO~1
DO~2
DO~3
DO-4
DO-5
DO~6
DO-7
DO-8

DO-9 -

PO~10
Do-11
DO-12
DO-13

- DO~14

DO~-15
DoO-16
DO~-17

ok__N /A REIECT

OK. | ___REJECT
oK ____REJECT,
CK __ REJECT
ok | _ REJECT
ox_ | REJECT
ok |  PREJECT
ox_ |  REJECT
Ok | _ REJECT
OE___| REJECT
OK |  REJECT
ox_;__ | REJECT,
OE___ |  REJECT
of |  REJECT
OK___| __REJECT
ok __|  REJECT
OK ‘RRJECT,
ox_ I REJECT

SIOTCIIOLA INC.

Government Electronics Division

8201 €, McDOWELL ROAD
- SCOTTSDALE, ARIZQNA 85252

2 (3 - 24

LIMITS

REFER TO
TEST PROC.

Pz

SIZE | CODE IDENT NO.JDWG NO.

94930

12-P13721D

. |[REVISION

SHEET 11




¢ AV-2-B-M99H-100A-1/69 OWG FORMAT

Date of Test 2-/32-74

S/N (Q/ O
</ Tested By _ A/#/€
Limits
7.9 SYSTEM FUNCTIONAL TEST
7.9.2 Did an error occur?
No z
Yes Address Bits 0 errors
7.9.4 Did an error occur?
No x
Yes Address Bits 0 errors
7.9.10 Did an error occur?
No é
 Yes _ Address Bits 0 errors
7.9.16 Did an error occur? )
No ’
Yes Address Bits 0 errors
7.10 RANDOM ACCESS CAPABILITY -
7.10.6 Did an error occur?
No E
Yes Address Bits _ 0 errors
7.10.7 pPid an error occur?
a) No x (
: Yes Address Bits 0 errors
-“ y - o~ M/ ' 1 T AL h
“,107'05? :f.af:! [} ;f'&f}‘. SIZE | CODE IDENT NO.{DWG NO.
Goverament Electronics Division A 94990 12~ P13721D
5201 E, McDOWELL ROAD &
SCOTTSDALE, ARIZONA 05252 SCALE REVISION SHEET 12




3_ L] '
‘ S/N /ﬂ/ N Date of Test %*/3“&
. . Teated B
_ . o) _ e y A
' o~ Limits
A b) No E
T Yes Address Bits 0 errors
1 ¢) No
: Yes Address ~Bits 0 errors
711 NON-VOLATILITY TEST
Fo7.11.7 Did an error occur?
&
7.11.9 N° _,K_-
Yes Address Bits 0 errors
7.12 MEMORY SELECT TEST
7.12.3 Address #g0& (Octal) . 0000
7.12.4 Address 06001 tZOOO (Ogtal) .. 0000
0010 oo (Octal) | . 0000
0011 pppe (Octal) . - 0000
0100 pmp (Octal) 0000
0101 oo (Octal) - 0000
0110 oo {(Qctal) - 0000
0111 Jo=l22) (Octal) 0000
1000 oo (Octal) ’ 0000
| 1001 poo0 (Octal) - ' 0000
| 1010 pood (Octal) o | 0000
- ‘ _ > .‘
= &9
: ‘ /727
e ~ ' SIZE DE IDENT NO. [DWG 7 °
1r S - . )
ICTCOE NG, [V ™ [pwEo
! Government Electronics Division A 94990 12-P13721D
820t £ McDOWELL ROAD _ '
SCOTTSDALE, ARIZONA §5232 SCALE REVISION SHEET 13

j
§
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Deol

Address 1011 0o & {Octal)

1100 o oo (Octal)

1101 oo Jo (Octal)
1110 oood (Octal)

Bits

" Bits

7.12.6 Did an error occur?

Ko

Yes Address
7.13 WORST CASE PATTERK TEST
7.13.2 Did an error accur?

No

Yes Address
7.12.2 Did an error ogcur?

Date of Test Z2-/ Z—?z
Tested By F s
Linits

0000
0000
0000
0000

0 errors

0 errors

0 errors

(7

ROTOROLA INC.[

Government Eiectronics Division A

8201 E. McDOWELL ROAD

CODE IDENT NO. |BWG NO.

94990

/

12-P13721D

SCOFTSOALE, ARZUNA 85252

SCALE

REVISION

SHEET 14

e —
AU SR 108U, INNA.YER M ENDMAT




- 8/ 40/ |

7.13.4 a) Did an error occur?

"

No

Yes Address

1

Bit

b) Did an error occur?

'No

-

Yes Address

Bit

Ny

L)
R

L-oL

Date of Test 2-/3-2¢

Tested By F7as

Limiti }

0 errors

0 errors

/S0

RIOTORCLA NG,

Government Electranics Division

5201 E. McDOWTLL ROAD
STOTTSDALE, ARIZONA 85258

S$ZC { CODE IDENT NO [DVG NO.
A 94990 12-P13721D
oL F TREVISION ISHEET 15



8.2.3

5.2_4

- B:2.B

1

Date of Test ~2-/3-7¢

TEMPERATURE TEST +885°% Gt 2,05A

Did any errors occur?

No X

f

- Yes ‘ . Address

Bits

Did any errors occur?

No v
/‘.-

Yes Address

Bits -~

HIGH TEMPERATURE

Thexrmal Resistance

20 minutes [, 755K ohus

60 minutes /L) 5 K ohus
70 minutes [.SIZ K ohms
&0 minutes ‘4§ ‘-/K ohms

%0 minutes K obme % change

% change _7.9 ~
% change é. 3
% change 'é. 'S

) Tested by ﬂe

Limits

0 Errors

0 Errors

~8.1V Voltage -(.90 Volts 45V Voltage S; 25 Volts

~6.1V Current 5,2 ma
-6.1Y Pover 37.2 pw

+5¥ Current /0 g

+5V Power _ S 2.5 mv

Total Memory Idle Power &,S. i mw

.ty

NE

";ég“ N
GelL v

170 mw max,

/3/

HOTOROLA ING.|E

.wovernment Llectiorics Division A

8201 E. McDOWELL RuAD

CODE IDENT NO. [DWG NO.

94990

12-P13721D

SCOTTSCALE, ARIZONA 65252 SCALE

REVISION

SHEET 16

T DYG FOmRT



. .‘  ‘ 8/8_[2._/_____ S Date of Test L~ /32-7
. o - ) . ‘{9\ . Tested by m e,
M.ﬁ - Bid an error occur? ) Limita
C No__ X
T -
C errors

Yes Address , Bit

8.2.7 6.1V Voltage 5,40 Volts .5V VoltageS,2<Volts
~6.1V Current 300 ma +5V Current /7L ma

-6.1V Power [SL20 nw +5V Power 44043 mw

Total Memory Operate Power 5G4 3 mw

8.2.8 ¥WC a) Did an error occur?
o X

Yes

WC b) Did an error occur? .

¥o _X |
Yes _____ Address _______Bits

wC c)-*ﬂ{:n errar occur?
no ! -

Yes Address _____ Bits

Address _______ Bits

WC d) Did an error occur?

Ro
Yes Address Bits

7000 mvw max,

Q Errors

0 E:rrors

0 Errors

0 ¥frrors

A

‘%OTOEOLA Iﬁjc&. SiZE 1 CODL IDENT HO. (LG NO.

Government Electranics Division A 94990
801 E. 11cDOWELL ROAD

12- 1157210

- ", “SCOTVSDALE, ARIZONA 85252, [SCALE [REVISION

SAEET 17




s/N _s0/

DATE of m_z_-_—a;zé_

Tested by_szﬁ_

8.2.10 Did ény errors occur? Limits :
No g ‘ f
Yes Address Q0 Errors %
Bits E
8.2.11 Did an error occur? ]
No TX :
Yes Address 0 Errors ﬁ
Bits | :
8.3 Low Temperature —40°% at 12,25 & ]
8.3.3 Did any errors occur? .
No r)(
Yes Address "~ @ Errors
Bits
B.3.5 pid any errors occur? -
Np ?( -
Yes Address 0 Errors
Bits
. /22
f.?";'._,o", .:Jt.l','r:d _sﬂtf‘;_ SUAE Y CODE T0INT RO GG NO. o
945390 12-P13721D

Government Electrutic. Division A

820! E. McDOWEL L ROAD

——

SCOTTADALE, ARIZOHA 82252 SCALE

REVISION

SHEET 18

R~




8.26

8-3-7

8.3.8

8.3.9

190 minutes K ohms % change

8/N 20¢ ‘ Date of Test Z- 13"7,5/

Tested By ?’M-’

LOW TEMPERATURE | '

. Thermal Resistance

150 minutes £ Z.Q K ohms
160 minutes /S77,/ K ohms % change g, / _
170 minutes K ochms % change
180 minutes K ohms % change

Did an error occur? Limit

m #
Yes _ Addr

—6.1V Voltage—&. 40 Volts +5V Voltage S,2Z5 Volts
-6.1V Cwrrent /0. &5 ma  +5V Current G35 m

ess | Bits 0 Errors

Total Memory ldle Power //Z wv - 170 mv max,

~6.1V VoitaMVolts +5V Voltage -S-2S8Volts

~6.1V Current 2720 ma +5V Current & £S ma

-6.1V Power /22 m% 45V Power - S.9T4 nv

Total Memory Operate Power 324 nw 7000 mw max,
. "FJ

B

Fﬂorogm IEPJC. SIZE CUD?’DENT na. vD‘-’-'G NO.

Gevernment Electronics Division | A 34990 12-P13721D

o

3201 E. 14:DOWELL ROAD -
SCOTYSDALE, ARIZONA 85252 SCALE .- REVISION SHEET 19




O/ Pate of Test .2 -/3-7%
Tested By ‘##

. -/:‘\. . .‘\3
B8.3.10 Did an error occur? & T, ~  Limits
g ————

™~

S/N

No

r

Yes Address Bits 0 Errors

8.3.11 W%C a) Did an error occur?

No

I

Yes Address Bits 0 Errors

|

WC b) Dhid an error occur?

No

!

Yes Address Bits 0 Errors

an error occur?

x
9]
U |
H
=

g

No

Yes Address Bits __ 0 Errors

WC d) Did an error occur?

No I

|

Yes Address Bits 0 Errors

8.3.13 Did any errors occur?

No

“rx

Yes Address Bits 0 Errors

2"’2”“‘:2“ Ry SZE T CONFINFENT NO TUd N,
O q ’- il ! x" | -[ | N

il‘\.ﬂ“.

overnment Eleotronics 1ivesion A Q,ﬁqgo tv 1= 111721

8201 €. McDOWELL RUAD -
SCOTTSDALE, ARIZONA 85252 SCALE REVISIUN SHEET 20

2-B-199H-100A-3 69 DWG FORMAT




S/N lFZg

Date of Test

Tested by
Limits
9. VACUUM TEST
" 9.2 Did Any Bit Errors Occur?
No ' ‘ _
Yes Address Bits O Errors
9.2,1 Fast Decompression
Date Tested by
Did Any Bit Errors Occur?
No
Yes Address Bits 0 Errors
9,2.2 Hard YVacuum o
Date Tested by
Did Any Bit Errors Occur?
No N
Yes Address Bits 0 Errors
10. VIBRATION TEST .
Date Tested by
SINE SWEEP
Axis X - Did Any Bit Errors Occur?
Ko
Yes Freq Address Bits 0 Errors:
i » A36
5 P Wy SIZE | CODE IBENT NQ. |DV'G NO. -
i:" OT‘ % JL:'{'E i!d 0' -
Covernment Electronics Division | A 94990 12-P13721D
8231 E. McDOWELL ROAD
SCOTTSUALE, ARIZONA B5252 Al F IRFVISION ISHEET 21



S/N N,/. A
No ____
Yes Freq

No

Yes Fregq

RANDOM VIBRATION

No

Yes Freq

No

Yes Freq

No
Yes Freq

e ——

11, SHOCK TEST
Date |

No

i Address

Date of Test

Tested by

Axis Y - Did Any Bit Error Occur?

Address

Axis Z - Did Any Bit Errors Occur?

Address

Axis X - Did Any Bit Errors QOccur?

Address

Axis Y = Did Any Bit Errors Occur?

Address __

Axis Z - Did Any Bit Errors Occur?

‘Address

‘Tested By

Limits

Bits _ 0 Errors

Bits ___ 0 Errors
Bits ___ 0 Errors
Bits 0 Errors
Bits O Errors

6 MILLISECOND DURATION SHOCK

Y Direction - Did Any Bit Errors Occur?

_ Yes
MOTCROLA JRIC.

Governme:: Electronics Division

821 E, McDOWELL ROAD

SCOTTSDALE, ARIZONA 85252

Bits 0 Errors

SIZE [ CODE [DENT NO. DG NO. ,
A 94990 12-P10721D /3
SCALE REVISION SHEET 22
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f
e ——— i -

S/N !\I{/Aﬁ Date of Test

Tested by

Limits

7 Direction - Did Any Bit Errors Occur?
NO .
Yes ___  Address Bits 0 Errors
X Direction - Did Any Bit Errors Occur?
No
Yes ______ Address Bits 0 Errors
12 MILLISECOND DURATION SHOCK
Y Direction — Did Any Bit Errors Occur?
No
Yes _____  Address Bits -~ 0 Errors
Z Direction - Did Any B-it Errors Occur?
Yes ___  Address Bits 0 Errors
X Direction' = Did Any Bit Errors Occur? _
No ‘
Yes _______ Address Bits 0 Errors

MCTOROLA THC.

Government Electronics Division

8201 E. McDOVELL ROAD
SCOTTSOALE, ARIZONA 85252

SIZE | CODE IDENT NC.[CYG HO. f
A 94990 12- P13721D /é
SCALE [REVISION |SHEET _23



s/N___N/B Date of Test .
14
Tested By _
7.4 CHASSIS ISOLATION Limit !
Impedance = 9 megohms

7.5 INPUT SIGNAL LOADING
7.5.2 Current from INITIATE PULSE to Gnd ma < 2 ma

Current from 2.4V to INITIATE PULSE p2 < 20pa
7.5.3 Current from MEM SEL 1 to Gnd ma < 2 ma

Current from 2.4V to MEM SEL 1 {ua 520,)&

i

7.5.4 Current from MEM SEL 2 to Gnd __ma < 2 ma

Current from 2.4V to MEM SEL 2 ';a :SZOPa

Current from MEM SEL 3 to Gad ma ' < 2 ma

Current from 2,4V to MEL SEL 3 'ua. _ 520,.;3.

Current from MEM SEL 4 to Gnd na . 22 ma

Current from 2.4V to MEYW SEL 4 '.va. : :520,.;&.
7.5.5 Current from READ/WRITE to Gnd ma < 2 ma

Currcnt from 2.4V to READ/WRITE e =200a

0 ' -

7.5.6 Currcnt from ADDRESS 2 to Gnd ma = 2 ma

Current from 2.4V to ADDRESS 2° e =20 pa

NN TN oY ' : ' /3—?

St Teeeve o peeey POIZE P CODEIDLHT RO, JOWG KO.

'.ﬁ \J‘ §m v vwt b S e
overnment Elecironics Division | A 94 990 12- P13721D
8201 E. MeRUGELL ROAD - : .

CARTICNAL L ALLIAMA .99 AL e M Torugen f“: Lhab ok SR



F -
E /N A{/ﬁ Date of Towt e
! . Y :
Testcd By
Limits
.. 1
. Current from ADDRESS 2 to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 2! pa £20na
5 . e,
‘ Currcnt from ADDRESS 22 to Gnd " ma ‘ £ 2 ma
Current from 2.4V to ADDRESS 22 ua €202
Current from ADDRESS 2° to Gnd ma % 2 ma
Current fztom 2.4Y to ADDRESS 23 wa = 2(_),_. a
Current from ADDRESS 27 to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 2‘El ra. =20 },.a

e

I o,

Wi Vi ehld: Foeten | SIZE | CGUE IDENT HO (LG NO.
15’@5@5 Go.";_,;'!..&:l‘ﬂn-"w. v HO TDWG NG
; Ggvernment Elecironics Division A 94q90 L2 PLS72 1D
8201 E, *xDOVELL ROAD

e e s

. SCOYTIDALE, ARLZONA 25242 SCALE - - THtVIMUN lSHL[r 55



S/N INY T pate of Test
{ Tested By
Limits
] _
Current from ADDRESS 2  to Gnd ma < 2ma
Current from 2.4V to ADDRESS 2° oa = 20472
Current from ADDRESS 26 to Gnd ma £ 2m
Current from 2.4V to ADDRESS 2° v ' £ 20i/a
'.
Current from ADDRESS 27 to Gnd na < 2 ma
Current from 2.4V to ADDRESS 2 P2 £ 200a
Current from ADDRESS 2° to Gnd ma < 2 m
Current from 2.4V to ADDRESS 28 o8 £ 20452
Current from ADDRESS 29 to Gnd ma £ 2 ma
Current from 2.4V to ADDRESS 27 ,/a. %< 20,02
o - '
Current from ADDRESS 21 to Gnd ma £ 2 ma
Current from 2.4V to ADDRESS 210 A2 < 20,/a
Cur.rént from ADDRESS 211 to Gnd ma <, 2 ma
Current from 2.4V to ADDRISS _211 B L 20 pa
Current from DATA IN BIT O to Gud _- " ma £ 2 m
Current from 2.4V to DATA IN BIT O va < 20,2
e e ewn 1 n o, e | SIZL | CODI. IDERT HILIDNG NO. N
Ve See o N ' .5'...;’;5:#.} ad"J\ I E
wovprnmend ,' leetromies hvision A 9.’1990 12-P1A721D i
BAIL L. 1% DOVELL ROAD =
© SCOTTSOALL, AKIZOUA §4252 SCALE “TREVISION [SHEEY 2@ o




Current from
‘e " Current from

Current from
Current fronm

Current fron

Current from

Current from

Current fro;n

-

Current fron
Current from
Current from
Current from

Current from’
Curren?' from

Current from

Current from

Current from

Current from

DATA
2.4V

DATA
2.4V

DATA
2.4V

DATA
2.4V

DATA
2.4V

DATA
2.4V
DATA
2.4V

DATA
2.4V

DATA
2.4V

IN
to
IN
to

IN

to

IN
to
IN
to
IN
to
IR
to
IN
to

IN

to

Pate of Test

Tested By

Limits
BIT 1 to Gnd na €2 m
DATA IN BIT 1 pa £ 20 pa
BIT 2 to Gnd ma < 2 ma
DATA IN BIT 2 ey £ 20/ 2
BIT 3 to Gnd ma . < 2m
DATA IN BIT 3 Ja < 20/a
BIT 4 to Gnd ma < 2 wma
DATA IN BIT 4 pa £20,"a
BIT 5 to Gnd ma % 2 ma
DATA IN BIT 5 -~ _pr8 <220/48
BIT 6 to Gnd m2 < 2 ma
DATA IN BIT 6 p) 2 £202-2a
BIT 7 to Gnd ma < 2 ma
DATA IN BIT 7 pa £.20/4a
BIT 8 to Gnd ma 4:'2 ma
DATA IN BIT 8 Lo 52052
BIT 9 to Gnd ma < 2ma
DATA IN BIT 9 A a < 20p0a

Sz

F'{‘G-’ -:\-F? ”azllfl !ﬂ v \s.-’.

Gavernment Electronics Division

8201 E. McDOWELL ROAD

erOTTIN*1 F * 1NN 847682

CODE IDERT §0.

SIZE BWG HO.
A | 94990 | 12-P13721D
Y I Eupane leseFT "7



'S/N A[//ﬂ Datc of Test

Tested By
Limits
Current from DATA IN BIT 10 to Gnd ma 4. 2 ma
Current from 2.4V to DATA IN BIT 10 ¢a < 20¢7a
Current from DATA IN BIT 11 to Gnd ma 4 2 ma
Current from 2,4V to DATA IN BIT 11 /a £ 20,2
Current from DATA IN BIT 12 to Gnd ma & 2 ma
Current from 2.4V to DATA IN BIT 12 /2 £ 204/a
Current from DATA IN BIT 13 to Gnd ma < 2ma
Current from 2.4V to DATA IN BIT 14 2 < 20422
" Current from DATA IN BIT 14 to Gnd " ma 4 2ma
Current from 2.4V to DATA IN BIT 14 a £ 20p0a
Current from DATA IN BIT 15 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 15 Y £ 20002
. Current from DATA IN BIT 16 to Gnd ma < 2m
Current from 2.4V to DATA IN BIT 17 g fja. .5-120/.’:1
 Current from DATA IN BIT 17 to Gnd __ ma £ 2 na
Current from 2.4V to DATA IN BIT 17 A2 £ 2002

Gavernment Electronics Division | A 94990 12-P13721D




S/N - Wﬁ | Date of Test
4

Tested Dy
7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS

7.6.3 ‘READ COMPLETE voltage nv < 100 mv '

7.6.4 DATA OUT BIT O voltage mv < 100 mv

| DATA OUT BIT 1 voltage mv <= 100 nv

DATA OUT BIT 2 voltage mv . « 100 mv

DATA OUT BIT 3 voltage nv < 100 mv

DATA OUT BIT 4 voltage mv =< 100 mv

DATA OUT BIT & voltage mv «: 100 mv

| DATA OUT BIT 6 voltage mv : = 100 mv

DATA OUT BIT 7 voltage v . =100 mv

DATA OUT BIT 8 voltage mv , = 100 mv

DATA OUT BIT 9 voltage -\ "o = 100 mv

’ DATA OUT BIT 10 voltage nv < 100 mv

' PATA OUT BIT 11 voltage nv <100 mv

DATA OUT BIT 12 voltage nv < 100 mv

DATA OUT BIT 13 voltage nv - - 100 mv

DATA OUT BIT 14 voltage mv < 100 mv

DATA OUT BIT 15 voltage nv < 100 mv

DATA OUT BIT 16 voltage mv =100 mv

DATA‘OUT BIT 17 voltage mv = 100 nv

L -.‘" »

T & Fi "rq.av' o 4 e 2

Goverament Etectronics Division | A 94990 12—1‘137211}'
8201 €. McDOWELL ROAD

ATt puy S o, SIZE | COLE 1DLNT 1A 1Dw .
[ o “'J"’] :"F&J'\.ﬁ Fi10.1Di6 NO

SCOTTSDALE, ARIZO0NA 85252 CALE [REVISION _ . [SHEET .29



ok

- S/N - d“ﬂ Date of Test

Tgstcd By
) Limits
7.7 POWER CONSUMPTION (25°C) ‘
7.7.1 Memory +5V Voltage '~ Volts
Memory -6.1V voltage Yolts
+5V Current _ na
+5V Power ' nw
7.7.2 Memory -6.1V Current ma
Memory -6.1V Power ' C mw
7.7.3 Total Memory Idle Power mw ' 170 mw max
7.7.5 Memory 45V Voltage  Volts
Memory -6.1V Voltage Volts
+5V Current na
+5V Power | W
7.7;6 Memory -6.1V Current ma
Memory -6.1V Power me
7.7.7 Total Active Power mw T000 nw max.
7.8 READ COMPLETE TIMING
7.8.5 Delay ns 500 ns max.
Duration - ns . 250 ns min

—

SR

450 ns max,.
LSRN SR RIS ~

LAV IS, | SR | CORR IDENTHO. it RO,

Governman! Llectronics Division A 94990 C19=-D13%21D
201 E, McDOVGEL L ROAD

| SCOTTSOALE, ARIZOMA 85257 @ALE ~ |REVISION | |SHEET 30



18 g e O
. ..8/N “A[/ﬂ Date of Test
: ,¥ St " Tested by
ST L | | LIMITS
.87 . READ'COMPLETE/DATA OUTPUT TIMING |
7.80.8 o s
. pO-0 OK REJECT
A " po-1 oK REJECT
| DO-2 oK REJECT
PO~3 OK______ REJECT
po-4  OK___ REJECT
DO-5 Ok REJECT
DO-6 oK REJECT
DO~7 OK REJECT - REFER TO
S TEST PROC.
DO-8 OK REJECT
; ' DO-2 ox REJECT - -

DO-10  OK REJECT,

DO-11

0K REJECT
4‘ Do-12  OX REJECT )
S DO-13 0K REJECT
; DO-14  OK __REJECT
DO~15  OK_ REJECT
z DO~16  OK REJECT
; DO-17  OK ___ REJECT,

e

‘-E?WCE’GL A ff;c SIZE | CODE IDLNT RO. [O%G HO.

' Government Electronics Division | A 94990 12-P13721D
201 E. icDORELL ROAD




e
S/N 1 / ﬁ ' Date of Test

4 _ Tested By

Limits

7.9 SYSTEM FUNCTIONAL TEST

7.9.2 Did an error occur?
No

Yes Address Bits 0 errors

7.9.4 Did an error occur?

No

Yes . Address Bits _ 0 errors

————

- 7.9.10 Did an error occur?

No

Yes Address Bits e 0 errors

t——— ————————- —————— -

7.9.16 Did an error occur?
No

Yes Address Bits . 0 errors

7.10 RANDOM ACCESS CAPABILITY

7.10.6 Did an error occur?
‘No

-

Yes Address Bits 0 errors

- 7.10.7 Did an error occur?

a) No

Yes Address Bits . 0 errors
et mes oy e omoor o poasetn | SIZE L CODESDERT NOLJLUWG NO.

[».ul .-'IJJ-IJ'“J Adu oale

Government Electronics Division _ A 94990 -'12~Pi372iD
v 8231 E. McDOV-ELL ROAD -

- SCOTTSHALF ARIZOMA 59252 CrALF - IREVISIAN - "‘"JFFT K g



e s

RGN %
. _ | |
-8/ A{ ZA Date of Test
' Tested By
S Limits
b) Ko
Yes Address Bits 0 errors
¢} No-
Yes Address Bits 0 errors
7T.11 " RON~-VOLATILITY TEST
7.11.7 Did an error occur? s
& e
7.11.9 No |
Yes Address Bits 0 errors
7.12 MEMORY SELECT TEST
7.32.3 Address ' (Octal) 0000
7.12.4 Address 0001 (Octal) 0000
0010 {Octal) 0000
- 0011 {(Octal) 0000
0100 {Octal) 0000
q101 (Octal) 0000
0110 {Octal) 0000
0111 . {(Octal) 0000
1000 (Octal) 0000
1001 (Octal) 0000
1010 (Octal) 0000

ﬂ‘.dwh!d\ NI‘-P'J
\&-Jt&m-jl I
anmment Electronics Dms:on

*

PR L

wan T

SIZE 1 CODE IDENT [ [onG by,

Al 94930

12-P13721D



s/ _ A /A

Address 1011 (Octal)
1100 (Octal)
1101 (Qctal)
1110 (Octal)

Date of Test
Tested By

Limits

0000
0000
0000
0000

0 errors

0 errars

0 errors

yZ

7.12.6 Did an error occur?
No . 7
Yes Address Bits
7.13 WORST CASE PATTERN TEST
7.13.2 Did an error occur?
No
Yes Address ' Bits
7.13.3 . Did an error occur?
No
Yes Address Bits
T e T T TR T R Ron LR
R uJ.d-,ﬁ.;.. f;hiﬂ?, SIYE L CODE TDENT 4.2,

jovernment Floctronies Division A 94090

8201 E. MCGULELL RDAD
SCOTISDALF, ARIZONA 5257 N3 I'ERVIRITSYY

(G 1O,

12-y13721D

[plllr'"T ﬁ




)..;" -
r e - -j
§ -
S/N j//ﬁ Date of Test D~/ 2~ 24t
va
Tested By _ <77+,
i Limits
E 7.13.4 a) Did an error occur?
; Ko
{ Yes ~ Address Bit 0 errors
b) Did an error occur?
A Ko
Yes - Address Bit v 0 errors

SR T BT AN AT TE TR LTRSS R S TR

&a FWB‘ tbewdd'Jm-'-i flnf._ﬁ’-'
¢ Government Electronics Division

3201 £, MeDOUELL ROA"J

arrensy T TByTO D0

Fin | D S R T

— s — s

{
i
:
e iem b 7 777 | SIZE | COOE [DENT HO. GG 70

94990 12-P1372 1D

Farvpneiny TovireT g



=

hYid

SN
i...-.ld‘*
g *AE‘PU&&T&ON REVISIONS
Mx"?%“ss. VYT USENON  |LIR ATESHAAIE DATE | APPROVLD
'-iqn-—l--'- pl v | —
,:' - X1 Inilial Release . : A
ALY 1ilial hel —t= —.
¥2! Incorporated changes prior F-ieT3 | Faes
to First Usage i
o  X3] Change =69V t6 -61V_ — ~ T {8-18-73 44,,,,,,,,( f
- X4 Change B000mw to 7000mw, ‘ ) ,) _
T pages 10, 17, 19, 30. -7 7 7L seneon
ASTERISK INDICATES DATA i from 6.0 to
WHICH! IS HONMANDATORY Change wzlght o
— FOR INFORMATION ONLY. g 6.5 pounds, page <. SR AU
THIS unbumm
CLEARED THROUGH
QA RECORDS crnygy
REV 53 X4 %143 |x2{x1Ix1 %1 1X1 ) IR
SHEET 7 [28|26120]31]32]33134[35 ] 3 _
REV STATUS! REV ji1 {xaixa|sd(X1|X1jX21X3,X1X4 141X X1 X1 X103 109 1 VXL XLIXT X XD 1R
OF SHEEYS [ SHEET [ {213 {4156 |7|5]9{10]1112]13]14]15/16 17j1sj1vizol2122]32]24 |25 7
FOR ASSOCIATED 1ISTS SEE
l:TEPi”’Z -T URAVILG I ACCO urn‘CL WITH ST[\“DARI))[PTQCRIBED EY
JUNLESS OTHERISE SFECTTIECIOR BY 1. Tweed " . L EACT FrOOVELL ROZ
CALL DIMCRSIONS ARE 1 e - LSQTCOROLA 178G, [ BRI EAT FIUILELL HOAD
INCHES AND TND USEL ""P LHK BY Government Electrunics Divisian SCOTTSGALL, ARIZONA 852,
T(JLL"ANCES SEE HGTE AT 2‘] 43:39
Hi
MATERIAL: uuTR . - ACCEITAKCE TILST DAWA SHETT
AATERIA 1. N8 D291k LOv POWLR RAKRD/ ACCESS SPACE-
n~TL{:15“ . CRAFT MEUORY. PN NO, 91-PL1370LD
AFFRG\ LD thit g 1ZE 1 CODEIDENT NO.{OWG. N,
~ ] 4990 12- P15721D
AFPRDY E DATE - S -
_ SCALE 4 .. LSHEETHOS 5z




1. SCOPE

e e -ThiB8 teet- data sheet is to be used to recerd data ae required -~ —--o
by the Acceptance Test Procedure for the Low Power Random

Access Spacecraft Memory.

2. REFERENCE INFORMATION
2.1 SPECIF ICATIONS APPLICABLE
5-562-P-24 Low Power Random Access Spacecraft _
: Memory i
12-P13722D Acceptance Test Procedure, Low
Power Random Access Spacecraft
Memory '

3. TEST DATA

vnit S/N __ O 2 Start Date of Tests ? 25-77 1

ATP PARA.NO,

3.1 EQUIV/LENT TEST EQUIPMENT V '
HP j-}t{ s A Lx " OLT M o7 273
y= LA A Ot éd’ﬂt"ﬂ/@ !

JfP Bt L

Tested by _& g—,M !

Plgr i 269 MHNuctiznl )ZR

4. PHYSICAL CHARACTERISTICS Limit
S8
B
6.1 WE IGHT )
Weight of LP-RASM = Q. /#5 Pounds 6.5 pounds \®

ol '

MOTOROLA IKO.

Government Electronics Division

£200 €, McCGWEL L ROAD
SCOTTIDALE, AGIZORA B52h2

SIZE | COLE TDENT NO. [DWG 1O,
A 94990 12-PLI721D
SCALE REVIGON . T TSHEET 2 w:

R B A g eyt BT

A



s/N__ SR | Date of T

. Tested' By

- g S U U PP S P e s

6.2 DIMENSIONS
| He_2.890 inches
W= Y630 inches
Mw=_ . 9¢/ inches

p~_&.3/8  inches
MD=  Ze/ 74( " inches

V-HXWXD=/;7.-5—7_ inches®

I——— R

est 7—?53 .
zaZ

Limit

< 160 inches®

MOTG;?OL‘Q Ms’@. S$IZE | CODE IDENT N(j. D\;JG NO.V

Government Electronics Division | A 94990
Pl E_racDOWELL ROAD

e . SCOTTSCALE, ARIZUNA 38252 SCALE - [REVIS#ON



7.4

7.5
7.5.2

7.5.3

7.5.4

s/N /JOZ

<
7-30-73

Date of Test 422 BB

Tested By A6 &

CHASSIS ISOQLATION
>vo
\

Impedance

INPUT SIGNAL LOADING

Current from INITIATE PULSE to Gnd £O&b ma

Current from 2.4V to INITIA% PULSE/Q!ﬁ/Va

L,/ 08 ma

5:__.}13-

ma

Current from MEM SEL 1 to Gnd

Current from 2,4V to MEM SEL 1

MEM SEL 2 to Gnd / /AY

MEM SEL 2 a

Current from

Current from 2.4V to

3 to Gnd _/, //% \ ma
X%

Current frow MEM SEL

Current from 2.4V to

MEL STL 3

from MEM SEL 4 to Gnd __ /. //

MEM STL 4 _ .67 b

READ/WRITE tc Cnd . 75 7 ma

Current

Current frow 2.4V to

Current from

Current from

2,4V to READ/VLRITE _ /. 43 :;a

0
Curreat from ADDRESS 2 to Gnd A &6 ma

2.4V to ADDRESS 2° L, 64 a |
L/(9?Zj - See Sveel JL‘f

THL  SHEET /V/Z
v

Current from

Limit

= 9 megohms

< 2 ma

-5_20’.)9.

< 2 ma

;-5_20‘43.

2 ma

)

—— — - o

" = | . ODE TDERT NO.|0%G NG,
RFOTCRCLA ING. covE e ’
Goverrnment Efectronics Division A 94990 12-P13721D
BZ0) E. 1 DOVELL ROAD -
SCOTTSDALE, AR 7oA B525" SCALE REWITION SHEET 4 .




‘e e A} kg g = —— 4t -

¢ S/N

cemews - e

current from

Current from

Current from

Current from

Current from

Current from

Current from

Current from

1
ADDRESS 2 to Gnd
2,4V to ADDRESS 2% .

ADDRESS 22 to Gnd /.
2.4V to ADDRESS 22

ADDRESS 2
2.4V to ADDRESS 23

VJo(b - SEE
TH(S B

3 to Gnd /.

ADDRESS 24 to Gnd -9

Datce of Test

Tested By

3 ma
—

2.4V to ADDRESS 2% .62 .a

—e L&y

<

<

Limits -

2 ma

20;4&

< 2 ma

-l
—

-
—

<=

2 ma

20 ,a
o

o 2 ma

520 )‘a

Y A

S NA
R 52—

yv~d
/«2\_1
: : Sl CODE JDENT NO. {DWG NO.
MOTOROLA IMC. | | ™ DN
Government Electronics Division | A 94990 12-~P12721D
8201 £, e NOWELL ROAD |
[ L= SCGTTSDALE. ARIZUNA 85257 SCALE REVISICH SHEET 5
u')— 16¢ pe ot oon et FRDOIAT bt



S/N

Date of Test

e ———— v AL 4 ey et A deimes e ——

Current from ADDRESS

Current from 2.4V to

from ADDRESS
Trom 2.4V to

Current

Current

Current from ADDRESS
Current from 2.4V to

Current from ADDRESS
Current from 2.4V to

Current from ADDRESS

Current from 2.4V to

from ADDRESS
from 2.4V to

Current

Current

‘Current from ADDRESS

Current from 2.4V to

from DATA IN
from 2.4V to

Current

Current

Tested By

iy

2" to Gnd 14 ma

appress 2° | 4o pa
26 to Gnd . ma
ADDRESS 2°__|gZ yv

27 to Gnd : 285 ma
ADDRESS 27 !.{5 pa

28 to Gnd /&3¢ ma

ADDRESS 2° A/ o2

29 to Gnd.__ [ ma

ADDRESS 29 4 /;a
210 to Gnd & ma
ADDRESS 210 /. 3/ M2

211 to Gnd _ £ S ma

ADDRESS 21* /,3___3__/';3.

BIT 0 to Gnd , ma
DATA IN BIT O ,%2 pa

S ——re—rm—

VorQ - SEE SrIrEETT 2<

77T S S AT
Rz

T

2 ma

NN

2 ma

N

£ 20,42

Linmits

2 ma

ZQ}Ja

ZQ;Ia

i

= e ey,

MOTOROLA INC. | Y¢

Governmeoent Efectronics Division A

B201 C. LieDOWELL RCAD

CODE IDENT NO. [DWG NO.

- 943890

12-F13721D

z

SCOTTSDALE, ARLZDNA BS252 SCALE

REVISION

HEET - &

.

—.

Y I I R R Y A e



S/N

Current from

Current from

Current from

Current from

Current from

Current from

Current from

Current from

Current from

Current from

‘Current from

Current from

f Current from

Current fron

Current from

Current from

Current from

Current fronm

DATA
2.4V

DATA
2.4V

DATA
2.4V

DATA
2.4V

DATA
2.4V
DATA
2.4V

DATA
2.4v

DATA
2.4V

DATA
2.4V

IN
to

IN
to

IN
to

IN
to

IN

to

IN
to

IN
to

IN

to

IN

to

Date of Test

Tested By
e - wem e Limits
BIT 1 to Gnd ma < 2 ma
DATA IN BIT 1 a AL 20 p2
BIT 2 to Gnd ma :E 2 ma
DATA IN BIT 2 a £ 20ma
BIT 3 to Gnd ma < 2ma
DATA IN BIT 3 a < 20/
BIT 4 to Gnd nma < 2 ma
DATA IN BIT 4 e £ 2040
BIT 5 to Gnd ma £ 2 ma
DATA IN BIT 5 <208
BIT 6 to Gnd ma £ 2 m
DATA IN BIT 6 a £ 2044
BIT 7 to Gnd ma 4. 2 ma
DATA IN BIT 7 3 a 4 2042
——-3#53—4{ _
BIT 8 to Gnd , 230 ma % 2 ma
DATA IN BIT 8 52 pa <20ua
BIT 9 to Gnd __, F7% ma % 2 ma
DATA IN BIT 9 _,|8¢ })a. < 20p0a

Volo - sEE  somesr 25

J7S  SHEE /D/ﬁ/
B . a I ] . a
MGTORGLA If\l:;. SIZE | CODE IDENT NO. [DWG NO | _
Government Electronics Division | § 94990 12-DP137210L
8201 £, MeDOWELL RDAp_ .
SCOTTSCALE, ARIZONA £3252 SCALE IREVFSION ‘SHEET .




S/N Date of Test 7-30-73
Tested By #& ¢~ !
———

. p——— e —— — - - emp e~ T e w - — Limits e . -
Current from DATA IN BIT 10 to Gnd _, 765 ma 4 2 ma
Current from 2.4V to DATA IN BIT 10 ,J8 w/a < 2007 :
Current from DATA IN BIT 11 to Gnd 63 _ma % 2 ma i
Current from 2,4V to DATA IN BIT 11 [DF s £ 2042 }

= !

. 1

Current from DATA IN BIT 12 to Gnd 34 ma 4 2 ma |
Current from 2,4V to DATA IN BIT 12 a £ 204/a
Current from DATA IN BIT 13 to Gnd F;? ma < 2 ma
Current from 2.4V to DATA IN BIT 14 /|08 uJa < 20402
Current from DATA IN BIT 14 to Gnd _, &/ ma Z 2 m

Current _from 2.4V to DATA IN BIT 14 /|70 M a _-5;20,Ja. z

- |

Current from DATA IN BIT 15 to Gnd ma < 2 ma :

|

Current from 2.4V to DATA IN BIT 15 a £ 204 i
Current flrom DPATA IN BIT 16 to Gnd na < 2m
Current from 2.4V to DATA IN BIT 17 a - _‘;_20/451.

%

Current from DATA IN BIT 17 to Gnd 5"2 ma £. 2 ma ;
Current from 2.4V to DATA IN BIT 17 _ 42 ‘_4_-_‘20/.;&

Voro — SEE S/ ?—f
TV & St a

=

MOTOROLA Q.

Government Clectronics Division

Bzl B McDOWELL CAD
SCUTTSDJ‘&I, L, ARIZOMA 853052

4

Bl s o T P —

SIZE | CODE IDENT MO [CWG NO.
A 94990 12-P13721D
SCALE REVISION . SHEET 8 ;

AVLZB- (99K 10043 0, DV G FDENAL

“y



S/N | Nate of Tost 7-30-73
Tested By ¢ <&

e R e i+ = e Limit ~

7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS |

7.6;3‘ | READ COMPLETE voltage W < 100 mv

7.6.4 . DATA OUT BIT 0 voltage . mv =< 100 mv

g DATA OUT BIT 1 voltage _ mv = 100 nv

PR 'DATA OUT BIT 2 voltage mv « 100 mv

) 'DATA'I OUT BIT 3 voltage v £ 100 mv

< DATA" OUT BIT 4 voltage __ v 100 mv

- DATA..OUT BIT 5 voltage nv = 100 mv

DATA OUT BIT 6 voltage ' mv = 100 mv

' DATA OUT BIT 7 voltage Cmv = 100 mv

| ' DATA OUT BIT 8 voltage v = 100 nv

Moo DATA OUT BIT 9 voltage v " 100 1w

DATA OUT BIT 10 voltage = mv ‘= 100 mv

DATA OUT BIT 11 voltage mv < 100 mv

DATA OUT BIT 12 voliage ' mv < 100 mv

DATA OUT BIT 13 voltage =~ =~ wv © %100 mv

DATA QUT BIT 14 vcltage mv <« 100 nv

DATA OUT BIT 15 voltage mv += 100 mv

DATA OUT BIT 16 voltage . mv <100 mv

DATA OUT BI'i‘ 17 voltage mv, -+ 100 mv

'1/0 D — DL Sl =7
THIS SHEET~ A

/‘?"//
Ty ., 7€ | COBE 1DENT NO.|DWG NO.
RIOTOROLA R, | F | 0 P I 0D
Governmert Electronics Division | A 2930 12-P13721D
220 E. 1=DOWELL ROAD

SCOTTSTALE, ARIZOHA $9232 | SCALE jREVISlON JSHEET . g



S/N /OR

7.7 POWER CONSUMPTION (25°C)

Date of Test )-30-A7

Tested By #£4¢L

7.7.1 Memory +5V Voltage J, 202 / Volts

Memory -6.1V voltage &,
; /0'

+5V Current

+5V Power

S A5

7.7.2 Memory -6.1V Current 7 4 Ky

Memory ~6.1V Power /& 4
7.7.3 Total Memory Idle Power _‘17 {3

7.7.5 Memory +5V Voltage .0 P
Memory -6.1V Voltage é,/ D

+5V Current &633%
+5V Power ﬁ,‘;,?,f Fos"

frr——

-

o

7.7.6 Memory -6.1V Current -
Memory -£.1V Power  on e =

7.7.% Total Active Power _ /00, 5
7.8 READ COMPLETE TIMING
!
7.8.5 Delay 342% ns
Duration p? o) ns

Volts
ma

mw

ma

mw
nw 170 mw max

Volts
Yolts

mnw

ma /57 26
el
mw 77 e

mw 7000 mw max.

500 ns max.

250 ns min
450 ns max,.

/012 ~ S %,;4;57 2,

7S

P RES” )

—

chmes e e e o e Limits — o —eemrtn

MOTCROLA NG,

Government Eiectronics Division

¢/01 £, W:DCVEL L ROAD
SCOTTSLALE. ARIZONA Uhea2

SIZE | CODE IDENT NO. |DWG NO.

A | 94900 12-1137210

SCALE

REVISION — ISHEET  16-..-

R Y

LA



;
S/N__ /22 Date of Test - 3¢-73 #
‘ Teosted by £6 € %‘
7.8.7  READ COMPLETE/DATA OUTPUT TIMING - | £
7.8.8 '
DO-0 OK ﬁ REJECT
" po1 ok & REdECT
DO-2 oK 4 REJECT
" po-3. ok % REJECT
DO-4  OK _f REJECT

DO-5 OK REJECT

DO-6 ok £ mEsEcr
DO-7 OK & REJECT REFER TO .
-8 ok T ETECT TEST PROC. '
Do-9  OK 4 REJECT o

DO-10 - OK 27 REJECT

pDo-11 . OK . _REJECT

v ————————

:
DO-12 oK #”| REJECT

e ——————

DO-13 oK /; REJECT
{

po-14 OK 47 REJECT
J|
po-15 ok £~ | REJECT

DO-16 OK £~ REJECT

DO-17 oK ' “REJECT

L/Z?f'é7 - jéiﬁfif: ,:;;7§ﬁifﬁf, EB//
TESs eyt AT

/‘?FZ | /é/

RgOTOn?OLA IP’JC- SIZE | CODE IDENT NO.[DWG NO.

Government Electronics Division | A 94990
BV E. MiDOWELL ROAD

12-P13721D

SCOTTSDALE, ARIZONA §5252 SCALE lREVISION SHEET 11



S/N _JP2 ~y Date of Test J-25-XK3
-~/ Tested Dy Elzgé
- e e e e e e Linmits
7.9 SYSTEM FUNCTIONAL TEST
7.9.2 Did an error occur?
No K
Yes Address . Bits . 0 errors
7.9.4 Did an error occur?
No '
Yes Address Bits . 0 errors
7.9.10 Did an error occur?
No Z _
Yes Address = Bits . 0 errors
7.92.16 Did an error occur?
No __l/
Yes . Address ~ Bits 0 errors
7.10 RANDOM ACCESS CAPABILITY
7.10.6 Did an error occur?
No /
Yes Address Bits ' 0 evrors
7.10.7 Did an error occur?
a) No
Yes Address Bits ¢ errors
n R e .y s SIZE | . 3 . ' )
MoTO OLA H*!C"Z. CODL 1DENT NO. {DWG NO 7,35;7
Government Electronics Division A 94990 ' 12--r13721D
£201 £, #rDOWELL POAD ‘
SCOTISUALE. ARIZCHA 63252 SCALE REVISICN SHEET 12

ARt N -0 LG FORGAT



SN _ o2

b) No
Yes  Address

c) No Iz

Yes ' Address

7.11 NON-VOLATILITY TEST

7.11.7 Did an error occur?
&
7.11.9 YO e |

Yes Address Bits
7.12 MEMORY SELECT TEST
‘{.-12.3 Address Q00D (Octal)
7.12.4 Address 0001 goof) (Octal)

. ... ....0010 oty (Octal)

0011 _ongf) (Octal)

0100 © P (Octal)
0101 _meeC (Octal)
0110 _©pe0 (Octal)
0111 oeec (Octal)

1000 e (Octal)

1001 ._Qﬂm (Octal)
1010 _©Zep.(Octal)

Bits

' Bits

Date ol Tost 7’25' %3

Tesited Dy Q &

Limits

e Aebne mod w . m— P

0 errors

0 errors

0 errors

0000

0000

ST 0000

0000
0000
0000
00040
0G09
QOOO
. 0CO0
0nco

e

g . - " " -
MOTOROLA 10O, SIZE | CODE IDENT NO. {DWG RO. 7[;5/73
Government Electronics Division | A 94990 12-p13721D

i) E.DOWELL ROAD,

SLOTTSOALE, ARIZONA 83252 SCALE |REVISIGH [SHEET 13




. /
S/N _ 02 @} Date of Test 7-%5 -3
Tested By KF?
e o e e s ot e e e e | Limits
Address 1011 p ol (Octal) 0000
1100 M(Octal) 0000
1101 QDOC‘(Octal) 0000
1110 o0 (Octal) 0000
7.12.6 Did an error occur?
No Z
Yes Address Bits Q errors
7.13 WORST CASE PATTERN TEST
7.13.2 Did an error occur?
.Ho Z
Yes = Address Bits ' 0 errors
7.13.3 Did an error occur? T
No |4
Yes Address Bits 0 errors
SIZE [ G0 /é% )57,
-l . - - 1 Y L
MOF UF:OLA ”‘u"c. DE {DCNT NO. |DWG NO.
Governmnt frectronies Division | A | 94990 12-p13721D
LR CUNLLL ROAD _
SULTTSDALL, ARIZLLA BB2LZ SCALE IH&VISIOH S”EET 14
AT - .

Ay S R e T



8/N /O E b Date of Test P-gho -
Tested By g’ Qz )
S S e - ——— e - e m— e v . e e o - .. _Limits—..-_.-'.—--
7.13.4 a) Did an error occur?
NXo
Yes ' Address . Bit 0 errors
b) Did an error occur?
No Z
Yes Address ~ Bit 0 errors
24
i
Gy @
po . SIZE | CODE IDENT NO.[DWG NO.
MOTOROLA IHMC.
Government Electronics Division | A 94990 19-P13721D
BN E. MF.DO\‘.‘T::LL'ROAD .
- SCOTTSDALE, ARIZOIA 8252 SCALE ~ [REVISION |SHEET 15 - -




v

' s/N SO Date of Test 7~ 27- 72
Tested by ﬁ (L"Z:
8. TEMPERATURE TEST Limits |
e e e e S — R P e et
8.2.1 Did any errors occur? NO7E! Kenched 85
e orz29 ' '
No / @ ﬂ
Yes Address O Errors
Bits
8.2.3 Did any errors occur?
L D @
No L N“
Yes Address 0 Errors
Bits - -
8.2.4 HIGH TEMPERATURE '
Thermal Resistance
50 minutes /. 87¢K ohns —
60 minutes [ 730K ohns % change 7.2 . o
70 minutes /420 K ohms % change é.a
80 minutes /. 55{91{ ohms . % change __i‘. 72—
90 minutcs K ohngsA% change A
—6.39 rz4 \ﬁg 5.25 4R Ic;_a,;;-;, ia
8.2,5 -6,1V X’oltagoﬁ?@lts v Voltage Sree-Volts<' %
s B~ m y7A 7@!5 e -u-l .
=6.1V Current lav Current :é—m &
| =-6.,1V Power 30 y m,W +5V POW(,I' é fgﬁ
Total Memory Idle Power 72,2, mw 170 mw max,
iy /M '
oA o
RIOTOROLA Live. SIZE | CODF IDENT NO. [DWG RO. - ‘
Governr.ent Lleciranics Division A 94990 12-p13721D
LB E, MeCnwELL ROAD
- © SCOTTSDALE, RRIZONA 83457 SCALE HEVISIIN SHEET 16 - -

£y



: s/N__JO 2 Dite of Test 7—27‘73
Tested by @ "")% P
8.2.6 Did an error occur? 4; ’ : Limits
Yes Address Bit 0 errors

8.2.7 =6.1V Voltage=f, #OVolts 45V Voltaged. 25 volts
; @ -6,1V Current o0 ma +5V Current 28’£ ma
-6.1V Power /@20 nw +5V: Power #//( mv
Total Hemory Operate Power Lodl mw - 7000 mw max,

8.2.4 WC a) Did an error occur? .

1|\

Yes Address Bits ' ¢ Errors
WC b) Did an error occur?

No Z

Yes Address Bits 0 Eryors
WC ¢} Did an error occur?

No Z

Yes Address Bits Q0 Eryrors

wWC d) Did an error occur?
No l/

Yes Address Bits - 0 Errors

//7

- 5775 [ CODE 1DENT NO.JOWG 10,
gﬁf@ @ﬁ "] OLA Z’ﬁ
12-P13721D

Government Electrorics Emsron A 94990

8261 E. 1o DOWELL ROAD
SCOTTSOALE, ARIZLIA 85752 SCALE } ‘REVIS‘O”- e ISHEET 17




S/N prry DATE of TEST ¥-27-78
L. e e e ... Testcd by K& 2;2_.__,_.._.__#”}

8.2.10 Did any errors occur? @9 ' Limits ;
oy o
Yes | Address ' 0 Errors ~|
Bits
|
8.2.11 Did an error occur? 1;:1'1
No V/’ <<4\3
Yes __Address | 0 Errors
Bits
8.3 Low Temperature N oandor AT -H2'C
8.3.3 Did any errors occur? i’ @ o 7-£7-75
No___ L~
Yes Address 0 Errors
Bits |
£.3.5 Did any errors /cu:cur?_,‘r
No 1/ ‘
Yes Address ‘ 0 Errors
Bits

/é/

~ YR Yy lea ¥ Y
Governmoant Electronics Division A : 94990

WBLE SRS ROD »
COTTINALD AT r '.':I"-‘;_"\I“E lﬁt“lf:ml lSHEE‘T 18 77 C T l

ﬁ’? “OP EE-A if,t.:;. SIZE | CODE IDENT HO.IDWG HO. 1
‘ ‘J-P137”TD ¢




Herine
" . '/"

F S/N yi-v e : Date of Test Z-27- 74
- . wested By _A D2

mnar rmwem b 4 s o

- e IR o I e e - — o SESAm ann T

8.36 LOW TEMPERATURE

. Thermal Resistance @A

150 minutes KEQ {? K ohms
160 minutes 27/8.0_ K ohms % change /2.4

170 minutes 225.( X ohms % change _.F.5

- 180 minutes K ohms % change

190 minutes K ohms % change

8.3.7% Did an error occur? qs ‘ Limits
o _ P,A
Yes Address . Bits 0 Errors

\&L . -6.1V Voltage 7_4_.:@6611:5 +5V Voltage J. 45 Volts
, ®_6 1V Current 2;1 ma +5V Current __// & ma
> -6.1V Power 2. .72 mv +5V Pover: S7 75 nv

Total Memory Idle Power Jo:47 mv 170 mv max,

3,3,9 ~6.1V Voltage—&:4pVolts +5V Voltage 5, 25 Volts

-6.1V Current Z&2 ma | +5V Current &&3 ua
-6, 1V Power JG77 mw +5V Power- 3588 nv
Total Memory Operate Power _A5246Z mw 7000 mw max,

| | /é7

31 P, i3 ML OBE IDENT / \

[OTGROLA TG, | [P T gy |3,
Government Electronics Division | A 94930 -P13721D
3201 E, McDOWEL Y. ROAD

SCITTSDALL, AKIZOUA £3252 SCALE [REVISION R JNICET 39

- —_— e = e e kit st - i st



S/N 22

vo

8,3.10 Did an error occur?

Yes ____ Address

£.3.1'1L WC a) bid an error

A Yo _L
JAEEEAN

Yes Address

WC b) Did an error

No L”’

Yes ______ Address

WC ¢) Did an errox

No _ L~

Yes Address

WC d) Did an error

No |

Yes Address

8.3.13 Did any error

No l//ﬁ{!ﬁi

s ﬁccur?

Yes Address

Y
M
3 NASA
(54(5

Bits
occur?
Bits
occur?
Bits
occur?
Bits
occur?
Bits
_ Bits

U S T

Date of Tost -2 72

Tested By & ﬁ z:

e b ——————r 4T s s S - -1k

Limjts

0 Erroré'
0 Errors
0 Errors
0 Errors

0 Errors

0 Errors

Y

1

MOTOROLA INT.

Liaviermrment £ luetronig Dnanan

AT MDOWELL Wi
SCOTTSDALE, ARIZLEWA Liuhe

* p— .

SIZE ] COE TOERT NO.[OVE G qon ™
A 954920 12-P13721D
SCALE JreEvision SHEET 20—




DO, RO

cr et e ki« ¢ e

HIGK VACUUM TEST

[

71

? ) ':"z':f: .

Pm'“'@j’é’ g‘zﬁ =

Model

WAL 2 TR

Senal

e O 2

WL Sl

.| ¥acuum Systent No.

Qbserver P [a SO

e P

TINE

PRESSURE
imm Hg A}

REMARKS

Arm

cﬁmerfdzaybuar

/ST

TS
Yeou

| 70 e

72

2
&KﬁW’“'

Lrio”

V2

ol

17 Zen

xS

lﬂ’D

_WJV/&‘J
kﬂfkm

2209

et

7300

e

¢ 2

Y0

A0

R L2,
l

mg“

BLT

260

o 45"

o900

/xw’r

Y Yoo

9.2% 407

AR

/7/

20

247

sve fRY 10"

Je30 £4 7™

'y

,f@‘lr_?{n.’“




- T s —

ﬁftlum TEST

_ :m: l/’Uw’ /75/7/"/";/ sFume:l 494 Date
ole CI 1cation .

| - /77-/9 /Lﬁzizzz}l
Senat Operatof /

I Ll }

T T T T A e

Vacuum System Na.

Observer

TME | PRESSURE
smm Hg A) REMARKS
80 Hox 0| It
Wryre* o
[PBo Uirw*s| | ¢
|71 /1507 /o /g'n

PZR 72

772




TR v
- L
' 8/N /OZ Dato of Teut 7"25’.7‘3
Tested by g 2 Z=
S U, | mbmia - rmmaEs e s Al bk o b 3 AR e e m = . . ...t... ._._._..__....Aij.imi.{s. . -
VACUUM TEST
9.2 Did Any Bit Errors Occur?
. /JR
No ‘
—— . P
Yes Address Bits 0 Errors - 7/,,;/73
9.2.1 . Fast Decompression
Date 7-25-~ 73 Tested by %VZ"
s
pid Any Bit Errors Occur? &V
No__ b7 | | Rt
Yes Address Bits 0 Errors @ 7/:-3/?3
“9.2.2 Hard Yacuum

Date P 26 =13 Tested by AT L~ NS
‘ R A &

. . WA
Did Any Bit Errors Occur? r@

No /

Yes ' Address

Bits 0 Errors
10. VIBRATION TEST
o Date 7-26-73 Tested by !ﬂ\ _)7'—7

SINE SWEEP
Axis X -~ Did Any B:':t Errors Occur?

No

Yes Freq | Address Pits 0V Errors

MOTGQGLA ING SiZE | COQDE [DENT NO.IDWG NO.
Government Electronics Division A 9[3990 12-N153721D

820} E. McDOVELL ROAD ‘
+ =+ SEOTTSDALE. ARIZCUA 83252 SCALE IREVISION - ISHEET 21




M

:?m%“ﬁ' L‘..\.'.? VIBRATION TEST

-

gheet ! of __ Date

~— project-433-2—tmit_

Serial No.____ /¢ J—~

mrm,ﬂﬂi: =
Observe :ﬁ-_zz— A { '
A
cle Time Freq. to cps,
4 ' 1 Drive Monitor
Reason for test _  Sig. Gen Acce%_
me| Time| Total ; (
e E mpﬂ» G_;gé Remarks

A V5 ysU547 e m_-{a;m pne

i

MOTEROLA/GED D19t Va9



s - \ S — :
, - S/N zzg Dntoe of Tost ..z:.é'.‘:&__.:ﬂmm
Teslod by K y —
Axis Y - Did Any/Pit Exrroxr Occur? Limith

S SR I @zr‘xh e e e i————

- ——iapet™
- MR s ——— - e

Yes Freq Address Bits 0 Erroxs

Axis Z - Did Amny Bit Errors Occur?

No

Yes Freq Address Bits 0 Erxors

RANDOM VIBRATION
Axis X - Did Any Bit Errors Occur?

No

Yes _ Freq Address Bits . 0 Errors

Axis Y - Did Any Blt Errors Cccur?

l\
> vo _3 " & RS
Yes Address Bits 0 Errors
Axis Z - Did Any Bit Errors Occur?
No
Yes Freq Address Bits 0 Errors
11, SHOCK TEST
Date Tested By
6 MILLISECOND DURATION SHOCK
Y Direction - Did Any Bit Errors Occur?
f /7//
No . / \._:D/
Yos Address Bits 0 Errors
éf’;@‘?’@ P‘”OLA i[!C SiZe { CODE {DENT NO.[DWG NO.
Government Elcctronics Division 1 A 949490 12-P13721D
£701 E, Mo OOWELL ROAT

SCOTTSDALE, ARIZUA 60:52 SCALE TREVISION : [SHEET 22



BT

S/N

o e R TR e

No

S ——————

No

No

No

No

Yes Address

Yes _____ Address

Yes Address

Yes Address

Z Direction - Did Any Bit

Yes Address

12 MILLISECOND DURATION SHOCK

Date of Test

Tested by

X Direction ~ Did Any Bit Errors Occur?

Y Direction - Did Any‘Bit Errors Occur?

7 Direction - Did Any Bit Errors Qccur?

X Direction - Did Any Bit Errors Occur?

Limits
Frrors Occur?
Bits 0 Errors
Bits 0 Errors
Bits 0 Errors
Bits : Q Errors
Bits ' 0 XErrors

W/

MOTOROLA INC.

Government Electronics Divisicn

8791 E. 1 DUVELL ROAD
SCOTTSDALE, ARIZCRA 85252

SIZE | CODE IDENT NO. [D¥G MO.
A 94930 12-P13721D
SCALE ~ |REVISION - |SHEET =213




7.4

7.5
7.5.2

7.9.3

7.5.4.

7.5.6

"8/N

4702

CHASSIS ISOLATION

Impedance

ot s

Tested By fé<
Ry (Y
\ez/

[P - . e -

20

INPUT SIGNAL LOADIXNG

Current

Current

Current

Current

Current

Cﬁrrent

Current

Current

Current

Current

Current

Current

Current

Current

from

~from

from

from

‘from

Iron

from

from

from

from

Lrom

from

Ifrom

from

INITIATE PULSE to Gnd £48&ma
2.4V to INITIATE PULSE /.a?VFa

MEM SEL 1 to Gnd /. /08

[1at:"

2.4V to MEM SEL 1 68
‘ 1 /

MEM SEL 2 to Gnd A /7% nma
2.4V to MEM SEL 2 _ . 76 ya
MEM SEL 3 to Gnd _/, //¥ ma
2,4V to NMEL SEL. 3 /.00 .ra
MEM SEL 4 to Gnd /. /7  ma

2.4V to

MEM SEL 4 67 ua

VEAD/VRITE to Gnd , 737 ma

2.4V to READ/WRITE _ /. %7 l,—a

ADDRESS ‘20 to Gnd XA

ma
2.4V to ADDRESS 20 4 P2

-+

pS
“\_ A\

Date of Test /=~ $0 ~73.

Limit

D L

= 9 megohms

= 2 ma

ﬁZOra

< 2 na
=

20],'3.
< 2 na
ﬁQOPa
< 2 ma
< 20,‘) a
< 2 ma

ﬁZOPa

< 2 na

= 20!;_;}1

/77

["’F 1\”"(“"1 - '-.vav\g Fsl

LL\J' \4-4
Government Elortronics Divicion A

[FRA A B

f B
‘\— g

SIZE | CODE {DENT 1O

94990

%G NO.

LIRS l"{ 'J"rFH P N\D

l"r‘{'[‘ t

oA

12-P1IJ721D

eAY Five e n

Tevrer

n a



e~ W n

S/N -

Date of Test /- F0-273

Current from

Current from

Current from

Current from

Current from

Current from

" Current from

Current from

2.4V to

2.4V to

ADDRESS

ADDRESS
2.4V to

ADDRESS
2.4V to

Testod By £ e

1
ADDRESS 2 to Gnd /Z.0% ma

ADDRESS 2'__o 65 pa
22 to Gnd _pg 02 ma
ADDRESS 22__. &8 pa
23 to Gnd __/- 2S5 ma
ADDRESS 2° __.‘g_z’;_.a.
4

2% to Gnd __A~ 07 ma

ADDRESS 2% .82 o

Limits
< 2 ma

< 20;.[21

< 2 ma

'&,20;{3.

N

550

Govern

N TIANE 4y P e
D %' o s sa=d LT
menr Electronies Division

e

B4 € WeB0AELL, ROAD

SIZE

COULE IDENT NO.

94990

DG NG,

/75
N

12-113721b

I

Teverer n-



S/N 02 Date of Test /-30-23
TT 85

i e e am e = m et e e re—tm——one o — Limitq — —
Currcnt from ADDRESS 25 to Gnd 2.7 ma < 2 ma
Current from 2.4V to ADDRESS 29 e 60 psn “ 2042
Current from ADDRESS 26 to Gnd feOG__ M2 < 2 ma
Current from 2,4V to ADDRESS 25 A AR _‘ £ 202
(
Current from ADDRESS 27 to Gnd 7255 ma < 2 ma
Current from 2.4V to ADDRESS 27 S G '/ua £ 20002
Current from ADDRESS 28 to Gnd __ /£ 63 ma < 2 ma
Current from 2.4V to ADDRESS 2° .,/ pa £ 20472
Current from ADDRESS 29 to Gnd L FTFF ma £. 2 ma

9
Current from 2,4V to ADDRESS 2 <6 //a < 2072
_ , 10 :
! Current from ADDRLSS 2 to Gnd ¢ ma Z. 2 ma
Current from 2.4V to ADDRESS 210 /,3/}_):3. % 20./a
Current from ADDRESS 211 to Gnd , 5{6\5: ma = 2 ma
Current from 2.4V to ADDRESS 211 /33 ~ 20 74
Current from DATA IN BIT 0 to Gnd , £¢0 ma A 2 ma
Current from 2.4V to DATA IN BIT O J_{z/ua £ 20,2
/T o SR s opnpoes |48 | COLETDERT NO.{DWG 0. - )
dv'i ‘- q.f—dl:iwll'.ul.ln ‘L."" -
Government Electronice Division A 94{}90 12-PL372 LD

g2 £ teDoi{ Lt ROAN

: (PJT‘IHJ hr l’\( ! F\ SE "J?

AR

Ingvininn

levmrr &



‘8/N /O£ _  Dato of Test 7-38 -7

—ia o s [ U e R A0 S T S

Current from DATA IN BIT 1 to Gnd 537

. Current from 2.4V to DATA IN BIT1 ,62 &4
W oae .
“: Current from DATA IN BIT 2 to Gnd ,5’30 ma “'_":; 2 ma
P Current from 2.4V to DATA IN BIT 2 _, 62 o £ 2000
Current from DATA IN BIT 3 to Gnd __,§8£ ma . “ 2 ma
Current from 2.4V to DATA IN BIT 3 .42 p4a < 20/a
Current from DATA IN BIT 4 to Gnd LH07 ma < 2 wma
Current from 2.4V to DATA IN BIT 4 579 /-2 <£.20xr"
Current from DATA IN BIT 5 to Gnd _ , 887 ma £ 2 ma
Current from 2.4V to DATA IN BIT 5 _, £6 = <2042
Current from DATA IN B1T 6 to Gnd PLE ma < 2 ma
Current from 2.4V to DATA IN BIT 6 3Q ain <,20a
f
Curvemt from DATA IN BIT 7 to Gnd L 769 ma £ 2 na
Current from 2.4V to DATA IN BIT 7 35 pa <20/
Current from DATA IN BIT 8 to Gnd - FIFTO ma f,,? ma
Current from 2.4V to DATA IN BIT.8 _2&% .ia 2. 20,2
Current from DATA IN BIT 9 to Gnd §24 ma <8 ma
Current from 2,4V to DATA IN BIT 9 2 /" <. 20:1m
fal
TN M
’\113'\/

o

—

REEY I o e SIZE | CODE IDLIT NO.{DWG Ry,

P A b L st slae s e v N _
Government Electronics Divisian A 94990 12-P159721D
BN £ BruDvEL L ROAD

T



'S/N JOA

Date of Test P-30-27

Currcnt from DATA IN

Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN
‘Current {rom 2.4V to

" Current from DATA IN
Current from 2.4V to

Current from DATA IN
Current Ifrom 2.4V to

Currcnt from DATA IN

Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Tested By g;_g.

/ \
- e e e e e ee - M o o A——————
ui'\ Qai)

]

. cAalidmits

BIT 10 to Gnd 56 7 ma £e 2 ma
DATA IN BIT 10 a < 200
e 28 Yt .
BIT 11 to Gnd __, $63 ma & 2 ma
DATA IN BIT 11 729 t/a x!,_ 20,2
BIT 12 to Gnd _, 8 3% ma “ 2 ma
DATA IN BIT 12 57 ya < 204/
BIT 13 to Gnd _, 827 ma S 2 ma
DATA IN BIT 14 4 78 wa < 2047
BIT 14 to Gnd Q /2 ma 4 2 m
DATA IN BIT 14 4, 70 /& £ 20008 |
BIT 15 to Gnd 90 ma < 2 ma
DATA IN BIT 15 475 ,.'a < 2042
BIT 16 to Gnd _, 8P ma <. 2 ma
DATA IN BIT 17 _, § &7 1/2 .‘.%.20/-3-‘1
BIT 17 to Gnd 'Ig’?‘a ma <. 2 ma
DATA IN BIT 17 __ g2 p/r & 20ua

GOUCIICLA G,

Governmc.n‘t Electrunics Division

2N E, el ‘Fl' mmn
CLATTOLAL Ly 2]

SIZL

COLL IDENT NO. [DNG HO.
' 94990 12-D1L3721D

cevrl T

broemaat e ooy | B no



S/N /O R Date of Test 7-337%

Tesied l; Lo
I §-

e e e o s e “"‘“ Linit

7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS
7.6.3  READ COMPLETE voltage _Jo: my
7.6.4  DATA OUT BIT O voltage #¢ S&htBor ‘ : mv
| DATA OUT BIT 1 voltage Ze“z@E /W = nv
DATA OUT BIT 2 voltage L 5 nv
DATA OUT BIT 3 voltage Iﬁ‘igzo— mv
DATA OUT BIT 4 voltage/,eﬁgm— mv
DATA OUT BIT 5 voltage £$55-o— v
DATA OUT BIT 6 voltagef$ s my
DATA OUT BIT 7 voltagef6fio— mv
"DATA OUT BIT 8 voltage 70 mv
N ' DATA OUT BIT 9 voltage o v
o " DATA OUT BIT 10 voltage 70 v
DATA OUT BIT i1 voltage Zo mv. - w mv
DATA OUT BIT 12 voltage __ £op nv <100 uv-
! DATA OUT BIT 13 voltage = 7J mv - «% 100 mv
; - DATA OUT BIT 14 voltage 70 v <100 wy
_ DATA OUT BIT 15 voltage ___£o mv 5100 Wy
i e 'DATA.QU": BIT 16 voltage 7o __ mv <:100 mv
{ AR '*mmbUT BIT 17 voltage Py - my .2 100 mv

M

: NASA

1 - bt

Y T I Y SIZE | CODE IDENT RO.{DWG NO.
! g‘y LJ)L’ isvn H\Julq iéu \‘f’l '
: Gevernment Electronies Division | A g4990 12-P13721D
S | COBPLE M-DOVILL ROAD -
SPATTINALF 7R 85757 erALC ' Inevisinn [siefFT 20




Datc of Test 7-30 ?J

p——
| No—-

Testod By 46 ¢ -
o C—

gri L. !il_]U ’f’i fﬁ'f‘l

1 v AR A '

[P S

L1M11s
: 0 NAS , ‘
7.7 POWER CONSUMPTION (25°C) i
7.7.1 Memory +5V Voltage (oo  Volts
Memory -G6.1V voltage &./90 Volts
4+5V Current f.3 _ ma
+5V Power 55 mw
7.7.2 Memory -6.iV Current 3,25 ma
Memory -6.1V Power /2.8 mw
7.7.3 Total Memory ldle Power 7/ 3 mw 170 mw max
7.7.5 Memory +5V Voltage 080 Volts
Memory ~6.1V Voltage 4./0 Volts )
+5V Current éjg' ma
+5V Power 3.5 mw
7.7.6 Menory -6.1V Currvent /57 ma
' Memory -6.1V Power g7 mw
7.7.7 Total Active Power  /oo0.5 mw - 7000 nw max.
7.8 READ COMPLETE TIMING
7.8.5 Delay 3 #0 ns 500 ns max.
Duration 260 ns 250 ns min
450 ns max.
N
w4 /Kf -
I"\IL’L"‘ .
P, .- B | I N "~ -, as Nt \ 1 e .
Loy x_:._./- fﬁ el MZE | CODE IDENT NO. |BWG NO, |
Government Eiectronics Division A 94990 12-P13721D

esoeTIME e ] oy o~

1‘ﬁ("ll!

Halll

I vsmpmr an -




! 8/N__ /02 Datc of Test 2- 38 - 72
| _Tested by f£¢ &

j )

T | - "LIMITS
7. g.? READ COMPLETE/DATA OUTPUT TINING JoN
s
¢.8.8 Do-0 OK & REJECT
po-1 -~ OK e REJECT
po-2  OK ¢ ~REJECT,
! po-3  OK____ Z—REJECT
| DO~4 OK: c—~"REJECT
DO-5 oK /-~ REJECT,
' DO-6 -701{ & REJECT
‘ - DO-7 ok &~ REJECT L " REFER TO
i; | .. . pc-8 __ OK .di REJECT. " TEST PROC.
i =» po-9 Ok &~ REJECT
| ~ po-16  OK___g~" REJECT
5  po-11 - OK <~ REJECT
! po-12 ok <~ REJECT
q Do-13 OK " RESECT

——r———————— it}

REJECT

OK

i . DO-14

i ——————————

| ) -
! DO-15 ok~~~ REJECT

; DO-16 OK &~ REJECT

‘j DO-17 OK_____"//___'_REJECT

|

: 4
‘%

] -
N i yeymepptn ‘ SIZE | CODE {DENT NO.]OWG NO.
 BIGTOROLA INC. M| y

i Government Elcctronics Division A 94990 12-P13721D

g0l E. 1 CUVELL RGAD
5 CSENTYTOALL, AVIZONA 23252 © ISCALE IRE‘.’ISYUN iSHEET T



7.9.2

7.9.10

7.9.16

7.10

7.10.7

S/N _/p R

b —

SYSTEM FUNCTIONAL TEST

Did an error occur?

No g

Yes Address

]

Bits

Did an error occur?

No L

Yes

Address Bité

|

Did an crror occur?

No

L

Yes Address Bits

Did an error occur?

No i

Yes Address

Bits

RANDOM ACCESS CAPABILITY

Did an error occur?

‘No ' gz~

Yes Address Bits

Did an crror occur?
a) No z///

Yes Addfcss

A

Bits

Date of Test /-30-22

‘ Testcd By / >
e+ e e+ e i s e __._m - Limitr-?-‘ .....

/N

—

0 errors
0 errors
0 errors .

0 errors

0 errors

0 errors

AtV Lrat s SouWa W P R JOV § o S I VA
LAICTCIDRA £,

Government Clectronics Division A

- Bl F 1S Paiet b RDAG

CODE IDENT HO. jDiis NO.

94990

Nzl

12-P1U721D

< SCOTTLLALY AR [Wis2 SrAlF

TTREVISION
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A Sy v
! BN SO o Date of Test J- 2577 %
i ' Tested By Zg¢ ¢
o /\. Linits
T—am e e s  ien wmea s . P
" b} No é//
% _ Yes Address Bits 0 cryrors
i e} Wo o |
|
! Yes Address Bits ‘0 errors
.11 NON-VOLATILITY TEST
7.11.,7 Did an error cceur?
Y an :
7.11.9 No _&
Yes Address Bits 0 errors
| S 7,32 MEMORY SELECT TEST
i .
4 .22.3  Address ©eo?  (Dctal) 0000
At %.1%3.4 Address 0001 @000 (Octal) 0000
' 0010 pooe  (Octal) 0000
- 0011 w008 (Octal) 0000
‘. 0100 ooo0o (Octal) 0000
| e
0101 02292 (Octal) 0000
0110 o ©02 (Octal) 0000
0111 9 opo (Octal) 0600
1000 peoo o (Octal) o000
H 1001 poo e (Octal) 0000
’ 1010 p oo (Octal) 0000
ul y
i NASA :
I o
[_7;. - w
|2 S wesy | SIZE | GODE IDLNT HO (DG NO.
[lfﬁw‘b Wuu\.&miz f.ﬁu‘;:f"a - '
iﬁf"f“”‘*;’*’{‘?”* LJnciromcsﬁsws:on A 94990 12-P13721D
) B} T Ssepar g ] ROAD




S/N /0 & ' Date of Test 2-340-23
' Tested By 6 &

! - i e e = /ﬁ . Limits . .
INAS

Address 1011 peop © (Octal) _ 0000
1100 €002 (Octal) T 0000
1101 o022 (Octal) o 0000
1110 g peo (Octal) ) _, 0000 "

7.12.6 Did an error occur?

NO 4 ﬁ i . - -
Yes Address Bits ' 0 errors
7.13 WORST CASE PATTERN TEST

7.13.2 Did an error occur?

" No . ; ..c . . - - ' . Cm

Yes  Address " Bits ' . 0 errors

7.13.3 . Did an error occur?
No ¢
j Yes Address Bits B 0 errors

rt AL Dag O <y - [ ] torf md
j:“ @t’ J; *:k *-:‘::";: .‘7:‘3{3, SIZE | CODE TDENT 1O, (VG KO,

Governmient Elecironics Oivision /"'A 94990 12-P13721D
S, BOOTRELL ROAD B SR s

e .
mee e " 1Tl L0 £ el Trarvenniriss : levprry 34




s :tﬁ‘
E\(ﬁrwf“ . v PSSR Y T ‘?
R
@ .
% S/N  JOA _ Dato of Test -2 4~ 723
' . Tested, By £€ ¢ ‘
it pient s e ————— & o ot 4 T T <+ e i s AT AL reseas o hogm SUAR i o heAl s muerees e - “'M - - Cre
. | f'fwk @ Limits
VSREREAN ———
7.13.4 a) Did an error oceur?
Wo . d/
Yes '~ Address - oBit ' 0 errors
b) Did an error occur?
No /
Yes ~ Address Bit 0 errors
>
\r&_/ o pra vy i Lyl s [ N L1 ! HiTa X
AT A Rl &= fr £ Jred s uuLE CUDL. lULHT f.O U IG P\O.
b e et @..a‘r‘;{‘m' 1 tdau {;‘.‘;‘, '
Covernment Einctronics Division | fA 94 990 192=P1372 i1
[ AR Y PR AT TU) o R R e Ry - ' o



—_— Y.
Yo .. S APPLICATION 3 REVISIONS R
' ﬂgmﬁssmu USEDON  |LIR DESCRIPTION DATE [ APPROVLT
X1 Initial Release > -
: X2 Incorporated changes prior | 7-/&-72 | F-ows~
i to_First Usage 77
7 ¢
. X3| Change -6.9V to -6.1V 6-18-73 [ rieesy
X4 Change 6000mw to 7000mw, ) Vi 4
T pages 10, 17, 19, 30. 7-27 721 Newee.-
ICATES DATA - 6.0 t
WHICH 1§ NORLSANDATORY Change weight from °
~FOR INFORMATION ONLY. 6.5 pounds, page 2.
i
TRIS bocumenT
CLEARED THROuGH
QA RECORDS CENTES
M
REV 1 ix4 [x1 (%3 Ixaxa [xa [xalxa |
SHEET 27 [28,79/30131/32|33[34|35 ¢
IREV STATUS RFV K1oxalxa|xaixainaxafye|xalxg [x1ix1(x1|x1|x1ix3 pxa 1z 31X XX
JOF SKEETS | SHEET |1 |23 [4|{5{6 (7 |8{9 [10{11]12h13 1415)16[17 18 Loj2021 ]2 |23 24 j25 |2
FOR £SSOCIATED LISTS SEE
FINTERPRET DRAGIG 14 ACCORDANCE ¥ITH STA4DARDS PRE SCRIBED BY
URLES: DIREFLS ST-CRIECIORBY 11, Tweed FOTCRSLA NG /3431 EAST MeDORTLL ROAD
Ihd “'S.A.f.i‘_ JC b, TR -HK BY Gov rament Eleytronics Divisiv / SCOTTSDAL e, ARIZONA 85257
1OV ERANCES 350 0T EG E:EJJ 4239
TATIRIALY T‘”‘ﬁ‘. RS 5-23167 ACCEPTANCE TEST DATA SIEVY,
o - ] LOY TOVER “\* WD ACCISS S
i S L CRAY™ “MIUORY, 0 7 NO, G- p1i%01p
X .'.?. IWRERY. _ [:57[ St |(tJDE VGEn T 0. [T, e
P LN 12-P13721D
. APPR‘JVED DATE A ‘ 94390
j : SCALE | [SHEETIOF 33




g

1. SCOPE

This test data shecet is to be used to record data as required
by the Acceptance T€st Procedure for the Low Power Random

Access Spacecraft Memory.

2, REFERENCE INFORMAT ION
2.1 SPECIF ICATIONS APPLICABLE
5-562-P-24 Low Power Random Access Spacecraft
Memory
12-P13722D Acceptance Test Procedure, Low
Power Random Access Spacecraft
Memory
3. TEST DATA .
Unit S/N /L2 , Start Date of Tests /= 7=7%
Tested by oo Y HE
ATP PARA. NO,
3.1 EQUIVALENT TEST EQUIPMENT
DiGitee 2690 MULTIMETER
EH 138 PUCSE &M, @
TSI RG1-R CcouvNIicER
4. PHYSICAL CHARACTERISTICS ‘ ‘ Limit
6.1 WEIGHT
Vieight of LP-RASM = Pounds 6.5 pounds
‘;_.??{Tl,"{;_'--',f'i'i?_.-‘-f~ I S R O A E N R ()
L P I . N 2 e 't ‘
Government Eicctroaic. Ly, o A [ ‘;)L,*jgﬂ 12-P13721D
82C irrE‘. e =".’El.L Fiah _ :
SCOTTSHALE, ARIZUHA -5742 cALE REVISON SHEET 2

L L I Y L S AT



s/n " < Date of Test
Tested By
6.2 DIMENSTIONS . Limit

H=_ inches

¥ = inches

MW= ' inches

D= inches

MD= - inches

V=HXWXD-~- inchess < 160 inches;

a/d

o oY of & 37 il ~¢a | SIZE | CODE IDENT NO.{DWG 1L
FIOTORCLA 170,17
Government Elect ics Divisio
ent Electronics Division | A 94950 19-F157210
8201 E. McDOWELL ROAD
SCOTTSDALE, ARtZONA 83252 SCALE REVISION SHEET 3

LITE TERTER T T E N T I T s D 5



-

S/IN _ /02 - Date of Test _/— 7~ 74
Tested By ﬂ’ﬂ

!

7.4 CHASS IS ISOLATION

Impedance 7 10 M
7.9 INPUT SIGNAL LOADING
T7.5.2 current from INITIATE PULSE to Gnd ma

Current.from 2.4V to INITIATE PULSE ’Ja

TeDe3 Current from MEM SEL 1 to Gnd - ma

Current from 2,4V to MEM SEL 1 ’ua
7.5.4 Current from MEM SEL 2 to Gnd ma

Current from 2.4V to MEM SEL 2 ';a

Current from MEM SEL 3 to Gnd ma
Current from 2,4V to MEL SEL 3 ya
]

currcent from MEM SEL 4 to Gnd ma = 2 ma

Current from 2.4V to MEM SEL 4 ' ’Ja :520!..)&
7.5.5 Current from READ/WRITE to Gnd : ma, =< 2 ma

Current from 2.4V to READ/WRITE ra. .‘.'ZOH"*
7.5.6 Curraunt from ADDRESS 2? to Gnd ma < 2 ma

Current from 2.4V to ADDRESS 2° R =20 pa

eyt i o m rrarw | wZE | CHUE TDERT 0. [ KO
PP R B G P ."- .':-Tl‘

Guverrment Licctronrics Dwa‘s:bn A 94990 ' 12=-pP13721D
EMTE MDUVIULRIND ‘
SCOTTIALE, ARCJHA 15257 SCALE REVISION SHEET 4




"8/N Date of Test
Tested By
Limits
1
Current from ADDRESS 2 to Gnd ma 2 ma
Gurrent from 2.4V to ADDRESS 2% pa €20 ya
Current from ADDRESS 22 to Gnd ma 2 ma
Current from 2.4V to ADDRESS 2° pa ©20pa
Current from ADDRESS 2° to Gnd ma 2 ma
3
Current from 2.4V to ADDRESS 2 a =20 ,a
—~—t F
Current from ADDRESS 24 to Gnd ma = 2 ma
Current from 2.4V to ADDRESS 2° pa 220 pa
A5
£ d " SIZE | COURIDENT N9 1ol 30,
rﬁo ‘{ E‘ ‘f:l nf“’i .r'n ‘-f&; . ‘ l t
:_aovernmem Efeciromes Division A 9! 390 12-P1372:D
5201 E. McDOVELL RCAZ
SCOTTSDALE, ARIZENA 35732, SCALE REVIsON SHEET 5




S/N

Date of Test

Tested By
Limits
Current from ADDRESS 2° to Gnd ma < 2 rma
Current from 2.4V to ADDRESS 2 Aa = 20472
Current from ADDRESS 26 to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 25 ﬁa %< 204a
Current from ADDRESS 2° to Gnd ma < 2 ma
Current from 2.4V to ADDRESS 2 pa & 20Ua
Current from ADDRESS 28 to Gnd ma 4 2 ma
Current from 2.4V to ADDRESS 28 M2 < 20472
Current from ADDRESS 29 to Gnd ma £ 2 ma
Current from 2.4V to ADDRESS 29 - f,)a < 20/Ja
10 -
Current from ADDRESS 2" to Gnd ma £ 2 ma
Current from 2.4V to ADDRESS 20 M2 £ 200/a
Current from ADDRESS 2™~ to Gnd ma 2 2 ma
Current from 2.4V to ADDRESS 211 AJa % 20 pa
Current from DATA IN BIT 0 to Gnd ma <. 2 ma
Current from 2.4V to DATA IN BIT O M2 < 20,2
n - : . { SIZE | COD[ IDENT NG. |DV/G NO. 4
MOTCRCLA INNC.
Go.ernment Electronics Division A 94990 12-11372LD
B201 E. McCOSELL ROAD :
SCOTTSCALE, ARIZONA 95252 SCALE REVISION SHEET 6

AV-2-B-195K-100A-3'69 DG FORMAT



'
S T U T TS TS SRV PETI L e

S/N Date of Test
Tested By
Limits
Current from DATA IN BIT 1 to Gnd ma < 2 ma
Current from 2,4V to DATA IN BIT 1 A 8 £ 20 A2
Current from DATA IN BIT 2 to Gnd ma _‘f-_. 2 ma
Current from 2.4V to DATA IN BIT 2 A2 £ 20pa
Current from DATA IN BIT 3 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 3 Ao < 20/a
Current from DATA IN BIT 4 to Gnd ma £ 2 ma
Current from 2.4V to DATA IN BIT 4 Ao £ 20p0a
Current from DATA IN BIT 5 to Gnd ma £ 2 ma
Current from 2,4V to DATA IX BIT 5 . A2 <200a
Current from DATA IN BIT 6 to Gnd | ma < 2 ma
Current from 2.4V to DATA IN BIT 6 o2 £ 20,2
Current from DATA IN BIT 7 to Gnd ma £ 2 ma
Current from 2,4V to DATA IR BIT 7 pa < 2044a
Current from DATA IN BIT 8 to tnd ___ma 4> 2 ma
Current fron 2.4V to DATA IX BIT 8 Lta }_»;"_20/\.'a
Current from DATA IN BIT 9 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 9 _ pa < 20)4a
| /X5
T et M 5T SiZE | CCOE1DZHT N LG HO.
EVY A 8 N oslmd s b e
‘Government Lloclronics Civision | A 2000 12-Pi3721D
| 8201 £, ScDOWELL ROAD
SCOTTSUALE, ARIZONA 85252 SCALE REVISION SHEET 7

PG



S/N Date of Test
Tested By
Limits

Current from DATA IN BIT 10 to Gnd ma. _é-_ 2 ma
Current from 2.4V to DATA IN BIT 10 ta £ 20¢0a
Current from DATA IN BIT 11 to Gnd ma % 2 ma
Current from 2.4V to DATA IN BIT 11 L/a ‘f'. 20,22
Current from DATA IN BIT 12 to Gnd ma 4 2 ma
Current from 2,4V to DATA IN BIT 12 2 < 20402
Current from DATA IN BIT 13 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 14 L < 20p0a
Current from DATA IN BIT 14 to Gnd __ ma “ 2 ma
Current from 2.4V to DATA IN BIT 14  pa £ 20p0a
Current from DATA IN BIT 15 to Gnd ma < 2 ma
Current from 2,4V to DATA IN BIT 15 L 8 f_- 20/Ua
Current from DATA IN BIT 16 to Gnd ma < 2 ma
Current from 2.4V to DATA IN BIT 17 /Ja ...'.:.‘.20/)3.
Current from DATA IN BIT 17 to Gnd ma £ 2 ma
Current from 2.4V to DATA IN BIT 17 /../a f-__zo/ua

P

RIOTCROLS i,

Government Cloctromcs Division

R2U1 £, MCDOWEL L ROAD
SCOTTSDALE, ARIZURA 65252

r

SIZE | CODE 1DENT KO JBVG .
A 04490 13- PL372 1D
SCALE REVISION SHEET =&

AV R 1GAH- | A-2.68 TR FRT AT



S/N Date of Test
Tested By
Limit
7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS |
7.6.3  READ COMPLETE voltage mv < 100 nv
7.6.4 DATA OUT BIT 0 voltage - mv < 100 mv
DATA OUT BIT 1 voltage nv < 100 mv
" DATA OUT BIT 2 voltage mv « 100 nv
DATA OUT BIT 3 voltage mv £ 100 mv
DATA OUT BIT 4 voltage mv = 100 mv
DATA OUT BIT 5 voltage nv « 100 mv
DATA OUT BIT 6 voltage ‘mv = 100 mv
DATA OUT BIT 7 voltage mv = 100 my
DATA OUT BIT 8 voltage mv = 100 nv
DATA OUT BIT 9 voltage - mvy = 100 mv
DATA OUT BIT 10 voltage nyv = 100 mv
DATA OUT BIT 11 Vvoltage mv < 100 mv
DATA OUT BIT 12 voltage mv < 100 mv
DATA OUT BIT 13 voltage mnv < 100 mv
DATA OUT BIT 14 voltage nv « 100 mv
DATA OUT BIT 15 voltage mv = 3100 mv
DATA OUT BIT 16 voltage nv <100 mv
DATA OUT BIT 17 voltage mnv < 160 nv
TE" RN Wil SIZE | CODE IDENT NO. JLG NO. /77
Government Electronics Luvision | A 94000 12~p13721D
SC0%31’15&':.'1%?%%&&0??252 SCALE REVISION SHEET 9




S/N /P2 Date of Test /=7~74
Tested By AZ/C
Limits
7.7 POWER CONSUMPTION (25°C)
7.7.1 Memory +5V Voltage 5,00 Volts
Memory -6.1V voltage —(G. (O Volts
+5V Current {O. 4 ma
+5V Power S22 mw
7.7.2 Memory -6.1V Current 3.3 ma
Memory -6.,1V Power 20. | mw
7.7.3 Total Memory Idle Power ZZ. { pw 170 mw max
7.7.5 Memory +5V Voltage S.00 Volts
Memory -6.1V Voltage —Go | O Volts T
+5V Current 75 _ ma
+5V Power 3545 wuvw
7.7.6 Memory -6.1V Current 268 ma
Mcmory -6.1V Power [ 35 nw
7.7.7 Total Active Power N ¥O mw - ‘ 7000 mw max,
c%g
7.8 READ COMPLETE TIMING @
7.8.5 Delay ns . 500 ns max.
Duraticm_ ns 250 ns min

i ———————————

450 ns max,

oz

4 SI" DJO L2-PAROTRID

AR 7 2 T Tt T W S-S SIZF | COuZiRENT HOTEUN (0.
!‘]O‘ h-r-'(-- ut"i’-. .l.'a.‘:ogl".
Gouvernm-ont Dlectromecs [Lives.or

B201 £, McDCWELL ROAD
SCOTTSDALE. ARIZDNA £L232 SCALE REVISION SHEET 10
#V.7-R-18GH-17A-3 £9 DWG FORUAT : - =




" \1::.

&/N . Date of Test
Testod by
. o LIMITS
.8.7  READ COMPLETE/DATA OUTPUT TIMING

_Do-0 OK REJECT.
Do-1 OK REJECT,
DO-2 0K REJECT,
Do-3 OK REJECT
DO-4 OK REJECT
DO-5 OK REJECT_
DO-6 oK __REJECT
DO-7 oK REJECT REFER TO

' - TEST PROC.

DO-8 OK REJECT :
DO-39 OK REJECT -
DO-10 OK REJECT
DO-11 OK _REJECT
DO~ 12 OK REJECT
DO-13 OK REJECT,
DO~ 14 OK REJECT
DO-15 OK ____REJECT
DO-16 oK REJECT
DO~ 17 OK REJECT

/77

pumar

s

VOTCHTLEA RIS,

Government Eieztronics Division

a—

8201 E. t4cDCZELL ROAD
SCOTTSDALE, AFIZONA B5252

S1IZE | CODE IDENT 80.{DWG i30.
A 949S0 12-P1574 1D

SCALE

REVISION SHEET 11

»
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s/N |2 , Date of Test |~ 7—T74%
Tested By m
Limits

7.9 SYSTEM FUNCTIONAL TEST
7.9.2 Did an error occur?

No Z

Yes Address  Bits | 0 errors
7.9.4 Did an error occur?

"No g

Yes Address Bits ' 0 errors
7.9.10 Did an error occur? - .

No 5

Yes Address Bits o . 0 errors
7.9.16 Did an error occur? i

No _ % | o ,

Yes __ Address _____ Bits _______ - 0 errors
7.10 RANDOM ACCESS CAPABILITY
7.10.6 Did an error occur?

No x

Yes Address ‘ Bits 0 errors

7.10.7 Did an error occur?

a) NO_X

Yes Address Bits ' 0 errors

T haaeoms e s
Dzaé

e ™ T ey ™

™ ™ M —

“ - P, - e ? : . L
" :,,T:; .’T".. ; ‘,,,‘f?t i'j ; '3. S17E | CODE IDENT NO.IDWG NO. | |
Cacover e Eoorrohos Diovenrun A 949& 12-P13721D
B2 IFE. Mebw ELL ROAD
SCOTTSDALE, ARIZONA £5052 SCALE REVISION SHEET 12

AV-2-8-193H-10CA-2 69 [WG FORMAY -

T R T




S/N __.-/f) ;

Datc of Test /-7-74

Tested By T
Limits
b) No X '
Yes ~ Address Bits 0 errors
c¢) No Zé |
Yes Address Bits ‘ 0 errors
7.11 NON-VOLATILITY TEST
7.11.7 Did an error occur?
& .
7.11.9 No X
Yes Address Bits _ 0 errors
T.12 MEMORY SELECT TEST
7.12.3  Address 0000 (Octal) - 0000
7.12.4 Address 0001 (OO0 (Octal) ] 0000
' 0010 Z¥ ¢ (Octal) 0000
0011 WO (Octal) 0000
0100 200 (0Octal) 0000
0101 Q@a (Octal) 0000
0110 VO (Octal) 0000
0111 Qf&'ﬁ (Octal) 0000
1000 0o (Octal) 0000
1001 ~xxoe (Octal) 0000
1010 5‘2000 (Octal) 0000

°®
20 |

E’J#OTC- ik ut"’d I;HJ?SI

Covernment Electronics Division

8231 E. MeDOVELL ROAD
SCOTTSCALE, ARIZCHA E3252

SZE [ CODE ITENT %0106 KO,
I G550 1£-PINT2ID
SCALE REVISI SHEET 13

4y 2.0 1004.1(NA-1 69 NWR FORMAT

-



No Z

No ZS
Yes -
No '

S
e LTS

7.12.6 pid an error occur?

Yes "Address

7.13.2 Pid an error occur?

Address

7.13.,3 Did an error oécgr?

Yes Address

b i X

(nn'l-n'l) _ ‘
1100 appe. (Octal)
1101 2200 (0Octal)
1110 2200 (Octal)

Bits

7.13  WORST CASE PATTERN TEST

Bits_

Bits

Date of Test /-~—/-
Tested By y- 27

~. Limits

6000
e 0000
0000
0000

0 errors

0 errors

0 errors

202

[{.}'O'}‘Opc {;A i{‘..f{‘::. SIZE | CODE IDENT NO.|DWG NO.
Goverrnment Elec:ronics Division A 94990 12-PLU721D
E20F E. NcDC= L ROAD
SCOTTSCALE, A+ JZONA 85252 SCALE REVISION SHEET 14

AV-2-8-139H-1XA-3 €5 V.G FORMAT



S/N /D2

7.13.4 a)
No

Yes

K

b)

+

o

_ No

Yes

" Address

Address

Did an error occur?
Bit

Did an exrror occur?

Bit

Date of Test i—'?—-?ﬁ
Tested By ;?EZ@:;

Limits

0 errors

‘0 errors

O3

T - Kbt T V-
DIOTOIGLA (G

Government Eiectronics Division

820 E. M:DOWELL ROAD
SCOTTSDALE, ARIZONA 85252

SIZE | CODE IDENT NO.[DWG NO.
A 94990 12-P13721D
SCALE JREVISION - ISHEET 15



s/N_ /02 ' Date of Test /—7 -7}

Tested by _ FH<

TEMPERATURE TEST l.1s Pm +85C Limits )
— \A. .

Did any errors occur?

Yo X XX X

Yes Address 0 Errors

Bits

Did any errors occur?
wo_ X X XX -

Yes = Address ' 0 Errors

Bits —-

HIGH TEMPERATURE
Thermal Resistance

50 minutes A.72/7 K ohms

60 minutes /S9S K ohms % change &. &
70 minutes 4575—1{ ohms % change 5,02
80 minutes / 45_‘]’!( ohms % change <4 22

90 minutes K ohms % change

-6.1V Voltage .40 Volts +5V Voltage+S.25Volts
~6.1V Current S5, & ma +5V Current // 7 ma
~6,1V Power _S2 mv +5V Power £/, 4 mv

Total Memory Idlec Power 3.4 nw 170 mw max,

92041

[P Y S U Y

[

it et 1!

MOTO"’"“’ 1 g rew~ | SiZc | CODE IDERT NO.[DYG NO.

I JEF B

et FL o e L oavien A 94990 12-210721D

e A rr———. s o———.
e e L T e G vasswm

B20K £ ML ELL RUAL

SCOTTSUALE, AriZORA 4352 SCALE REVISION , SHEET 16

AV-2-B-193H-10CA-3 80 L3C FURMAT - +



) - s/IN_ /P2 ) | | " pate of Test_ J— 27—
: ‘ Testod by Vs d ok

8.2.6 Did an error occur? Limits
No X
L Y
Yes Address Bit 0 errors

8.2.7 =-6.1V Voltage—4,40 Volts 45V VoltageS,25Volts

~6.,1V Current S40 ma +5V Current £%2 ma
-6,1V Power 2/7(> mw  45V. Power 4/</0 mv

LIES

Total Memory Operate Power é5 S mw 7000 mw max,

8.2.8 WC a) Did an error occur?

No

\}K

Yes Address" Bits ‘ - - A Q0 Errors

WC b) Did an error occur?

No

I

Yes Address . Bits 0 Errors

WC ¢) Did an error occur?

K

No

Yes Address ' _Bit's 0 Errors

wC d) Did an error occur?

A

No

Yes Address Bits 0 Errors

|

- IZE CDE IDENT RC.|TWG NO.
PICTOROLA 710, |30 | O P IR
Goverr-nem Eiectronics Division A 94990 ‘ 12-»13721D

B201 E. McBOWELL ROAD

SCOTTSDALE. ARIZOHA 85252 SCALE lREVlSION SHEET 17




h .
8.2.10
8.2.11

—_—8.3
8.3.3

8.3.5

. & .
Ve & om
N

s/N __ ()2 | DATE of TEST /=774
' Tested by FH€

Did any errors occur? " Limits

No Zé

Yes Address | 0 Errors

Bits

Did an error occur?

vo___ X

Yes Address 0 Errors ' -

Bits ) ‘ "‘ﬁ‘ e
Low Temperature B720 A —=40C @ /’_.8'»74

Did any errors occur?

No )Xf

Yes Address o 0 Errors

Bits o :

Did any errors cccur?

No j(:

Yes Address 0 Errors

Bits

oo B

S ey e e s g | DZE | O GERTRO G RO,
- ; ..

Poa el bty

W el

A,

Governme:r Electrornics Livinoon A 9;}99(} 12-P13721D

WO;E.MCDDwELLEJAp

SCOTTSLALE, Al s 80282 SCALE REVISION SHEET 18

LRt

I



s/N j—ﬂz - Date of Test /*3’74

B | Tested By 23/

8,36  LOW TEMPERATURE

Thermal Res istance

150 minutes [#5,2 K ohms

160 minutes .4 K ohms % change ___/. A
170 minutes - K ohms % change
180 mim‘:tes.. K ohms % change
190 minutes K ohms % change
8,3.7 Did an error occur? Limits
No __ X ‘
Yes ______  Address Bits Q0 Errors

8.3.8 -6.1V. Voltage é,jf Yolts +5V Voltage 5’ 25 Volts
~6.1V Current _Zi +5V Current [/-Z ma

' =6.1V Power D ZSE wmv +5V Power - S &.& mv
Total Memory Idle Power //‘f; 2 v 170 mv max.,

8.3.9 -6.1V Voltage "C-90 volts +5V Voltage S, <L ¢ Volts
. ~6.1V Current 200 00 ma +5V Current Z’?zf ma
—B.IV Power ./EZQ mw +5v Powcr 5227 mv

Total Memory Operate Power S S mw 7000 mw mox,

4 ' q Ly tl C(] . ”F ,: ' _i”‘}> rj {‘\ :" ] 7
i O i C‘RCI-[ .‘.‘l ", [ f& . ‘ I L DL" l" 'r r F 0

Government Electronics Dovisicn | 9:.'}990 12--P153721D
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“ra 1T 1 & : Cr' AT



Tested By, e

8.3,10 Did an error occur?

No

Yes Address Bits

8.3.11 WC a) Did an error occur?

K

No

Yes Address Bits

WC 1) Did an error occur?

~

No

Yes Address Bits

ﬁC ¢) Did an error occur?
No

Yes Address Bits

4
l

¥C d) Did an error occur?
No

Yes Address Bits

|

8.3.13 Did any errors occur?

No >‘
Yes Address Bits

Limits

0 Errors

0 Errors

0 Errors

0 Errors

_0 Errors

O

s/N -_— /02 B Date of Test /— & - 7j

‘r'n

vernmens Phochoor oo D oviiion A 94090

Cat,

"QTOIT'Q.L/J il‘ﬁ'.’.C- SIZE | CONTIDENT NQ. |DYG NO.

oGl E. McDOWELL RDAD

12-PF15721D

SCOTTSDALE ARIZONA BLILT. SCALE | REVISION

SHEET 20

AV-2-8-199H.105A-369 (WG FORMAT



sS/N -~ Date of Test
Tested by
Limits
9, VACUUM TEST
9.2 Did Any Bit Errors Occur?
" o .

Yes Address Bits 0 Errors
9.2,1 Fast Decompression

Date Tested by

Did Any Bit Errors Occur?

No

Yes Address Bits 0 Errors
'9,2,2 Hard Yacuum )

Date Tested by

Did Any Bit Errors Occur?

No

Yes Address Bits 0 Errors -
10. VIBRATION TEST

Date Testoed by

SINE SWEEP

Axis X - Did Any Bit Errors Occur?

No

Yes ' Freq Address Bitls_ 0 Errors

HOT

MOTOR LA IHG.

Government Electronics Division

£201 E. McDOWELL ROAD
SCOTTSDALE, ARIZONA 83252 -

SIZE | CODE IDELT Nk {D¥G KO. 7
A 94680 12-P13721D
SCALE IREVISION |SHEET 21




' " S/N Date of Test

. . - ' Tested by

Axis Y - Did Any Bit Error Occur?
No

Yes Freq Address Bits

Axis Z - Did Any Bit Errors Occur?

No

Yes Freq Address Bits

RANDOM VIBRATION
Axis X - Did Any Bit Errors Occur?

No

Yes Freq Address Bits

Axis Y - Did Any Bit Errors Occur?
No : e

Yes Freq Address Bits

Axis Z - Did Any Bit Errors Occur?

No

Yes Freq Address Bits
11, SHOCK TEST

Date Tested By

6 MILLISECOND DURATION SHOCK
Y Direction - Did Any Bit Errors Occur?

No

Limits

0 Errors

0 Errors

0 Errors

0 Errors

0 Errors

=2/

Yes ~ Address Bits 0 Errors
¥ & il : : vy | SfZE | CODE INENT RO.{DWG NO.
AOQTOFCLLE NG : -
averemoeng Plecrronics Lhyis.an A 94990 12=P1377 00
641 L, MeDOVWELL Ruap _
SCOTTIRALE, ARIZONA 58052 SCALE REVISION SHEET 22

AV-2-B-159H 1U0A-? 59 OWG FORMAT



e P -

¥
T
f‘i

fl

P , s Tested by, :
Limits
2 Direction - Did Any Bit Errors Ogcur? : |
No _ S '
Yes ______ Address Bits 0 Errors
% Direction - Did Any Bit Errors Occur?
No o -
. Yes _____  Address __ _Bits 0 Errors
12 MILLISECOND DURATION SHOCK
Y Direct'ion - Did Any Bit Errors Occur?
No
Yes ____ Address _____ Bits __ 0 Errors
. ;-
_’J | % Direction - Did Any Bit Errors Occur?
Yes _____ Add:less‘ ' Bits _ © %0 Errors
X Direction - Did Any Bit Errors Occur? |
No
Yes ___ Address Bits 0 Errors
2/
OTOSOLA [770, | SEE [ CODETDENTRO.IDIG K.
Governmcat Eiecironics Division t A 94990 12-P13721D
ch%gh'ﬂg%%*iog?ﬁ% SCALE REVISION SHEET 23
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. P
‘8/N Date of Test
" Tesied By
Ted CHASS IS ISOLATION Limit
Im;iedance = 9 mcgohms
7.9 INPUT SIGNAL LOADING
. 7.5.2 Current from INITIATE PULSE to Gnd mna < 2 ma
Current . from 2.4V to INITIATE PULSE Fa -, 20;43.
7.5.3 Current from MEM SEL 1 fto Gnd na < 2 ma
Current from 2.4V to MEM SEL 1 A =20pa
7
7.5.4 Current from MEM SEL 2 to Gnd ma < 2 ma
Current from 2.4V to MEM SEL 2 fa = 20 Ha
Current from MEM SEL 3 to Gnd ma < 2 ma
Current from 2,4V to MEL SEL 3 fa. < 20‘J a
Current fiom MEM SEL 4 to Gnd ma =< 2 ma
Current from 2.4V to MEM SEL 4 r.;a. :E20Pa.
7.5.5 Currcent from READ/VWRITE to Gnd ma = 2 ma
Current from 2,4V to READ/VWRITE r-a. 520Pa
o ,
7.5.6 Current from ADDRESS 2 1o Gnd ma = 2 ma
Currcat from 2.4V to ADDRLSS 20 Pa =20 ‘Ja.
N I F A R R RTR [P N
‘b’l‘}dﬁ U‘au'\..—;."d' ‘I".‘:ULJI
Government Electronics Division | A 94990 12- P13721D
o . __EMIE1CDOUELL ROAD
SCOTTSDALE. ARIZTNA 85157 SCALE |RE‘.’ISION SHEET 24~ ~




T

Government Electronics Division

A

8201 E. “%DOWELL ROAD

.- & ’ ' s . '
S/N P Date of Test
Loh . Testcd By
S : ' Limits
Current from ADDRESS 2 to Gnd ma € 2 ma
Current from 2.4V to ADDRESS 2 pa €20 pa
Current from ADDRESS 22 to Gnd _____ ma ¢ 2 ma
Current from 2.4V to ADDRESS 2° va 2202
Current from ADDRESS 37 to Gnd ma ‘¢ 2m
Currenf from 2.4V to ADDRESS 23 ra. = 20 P a
Current from ADDRESS 2% to Gnd __~ ma < 2 ma
Current from 2.4V to ADDRESS 2° _pa £20 ya
>
ey T e ~v.u | SIZE | COUE IDENT KO.|DWG NO.
[”.O Ca?@icf ;:J‘é.;. SIZE | COGULE IDERT KO IDWG RO

12-P13721D

94990

. §CDTTSDALE, ARIZONA 3252,

SCALE.

. |REVISION [SHEET 25



+

S/N .- Date of Test ﬁ
| Tested By oo
| . Limits = -, .
Current from ADDRESS 2° to Gnd ma < 2m
Current from 2.4V to ADDRESS 2° A2 = 20472 ‘
Current from ADDRESS 2° to Gnd ma < 2ma
Current from 2.4V to ADDRESS 2°_ pn < 204
) S
Current from ADDRESS 27 to Gnd ma < 2ma
Current from 2.4V to ADDRESS 2 pa < 20Ua
Current fiom ADDRESS 2° to Gnd __ma £ 2 ma-
Current from 2.4V to ADDRESS 28 L L 20a
Current from ADDRESS 2 to Gnd ma £ 2ma
Current from 2.4V to ADDRESS 2° /JaL < 2000
0 )
Current from ADDRESS 21 to Gnd ma Z. 2 ma
Current from 2.4V to ADDRESS 210 A2 £ 204/a
Current from ADDRESS 211 to Gnd ma 7% 2 ma
Current from 2.4V to ADDRESS 20 Ma £ 202
Current from DATA IN BIT 0 to Gnd ma _d;_ 2 ma
Current from 2.4V to DATA IN BIT O ra & 20a
LA e 502w | MZE | CODLiDENT KD.|DWG i:0.
e Vol & e ou oo '.-,f..--d’ 4‘ ﬂ - L:' l‘u-‘r"
Government Electronics Division A 94990 1 12-P13721D
ERLE. LLDOVELL ROAD
+ SCOTTSPALE, ARIZONA £1252 SCALE - |REVASION SHEET 264 .. %
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oy

L L
A.I'f &:‘;_;.. & p

':‘:’1‘; v
e -
! .
" -~
P ‘8/N Date of Test
;’-' o Tesled By
"' i | | Limits
. P Current from DATA IN BIT 1 to Gnd ma &2 m
- Tgq ) ;
e Current from 2.4V to DATA IN BIT 1 A a L 20,0
g . - . - ‘
“20 . .current from DATA IN BIT 2 to Gnd ___ ma < 2 m
| 747 current from 2.4V to DATA IN BIT 2 o2 £ 20/
' Current from DATA IN BIT 3 to Gnd ma £ 2 m
Current from 2.4V to DATA IN BIT 3 12 < 20/
Current from DATA IN BIT 4 to Gnd ma £ 2 ma
Current from 2.4V to DATA IN BIT 4 Jon <2002
. - Current from DATA IN BIT 5 to Gnd " ma £ 2 ma
Current from 2.4V to DATA IN BIT 5 N ya <2042
Current from DATA IN BIT 6 to Gnd ma <& 2 ma
Current from 2.4V to DATA IN BIT 6 2 a <2012
Current from DATA IN BIT 7 to Gnd ma £ 2 ma
_ Current from 2.4V to DATA IN BIT 7 pa 20,2
Current from DATA IN BIT 8 to Gnd ma “r 2 ma
Current from 2.4V to DATA IN BIT 8 /Ja ;20/.,':1
Current from DATA IN BIT 9 to Gnd ma < 2 ma
Current from 2.4V to DATA 1IN BIT 9 })a < 20402
7-:-1 v ooty ¢t 7o | SIZE | COLE IUERT O {UNG 1)
LW BRI L GURSVLR I § QYA N
Government Electronics Division | A 94990 12-P13721D
. BWIE.tDORELL ROAD -
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'S/N

Currcent from DATA IN
-Current from 2,4V to

Current from DATA IN

Current froﬁ 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN
Current from 2.4V to

Current from DATA IN
Current from 2.4V to

. Current from DATA IN
Current from 2.4V to

Currcnt from DATA IN

Currcnt from 2.4V to

Current from DATA IN
Current from 2.4V to

BIT 10 to Gnd ma

DATA IN BIT 10 La
BIT 11 to Gnd ma

DATA IN BIT 11 L2

BIT 12 to Gnd " ma

DATA‘IN BIT 12 L a
BIT‘13 to Gnd ma
DATA IN BIT 14 . Ja
BIT 14 to Gnd .. ma
DATA IN BIT 14 - a
R
BIT 15 to Gnd ma
DATA 1IN BIT 15 b/ a

BIT 16 to Gnd . ma
DATA IN BIT 17 fja

BIT 17 to Gnd ma
DATA IN BIT 17 rMa

L)

Date of Test
Testcd By

- Limits

L. 9 ma

w———

< 200a

fi 2 ma
P-4 2qﬁ;a '

% 2 ma
< 20472

< 2 ma

T

:&IZQ}Ja

£ 92 ma

£ 20psa
< 2 ma
% 20400

fi 2 ma

.f-_zo/tia

55.2 ma
£ 2042

2/ &

s

T e T T a e s TSIZE T COULIOLT RO [0G 0.
l.:bs LI f-."rl-i ﬁ;lu\'..#. ‘t l 0 '
Governmoent Electronics Division A 94990 12-P13721D
8201 [. M.LOVELL ROAD . * :
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3

R B E

S8/N ' Date of Tenl

Tested By
Limit
7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS

. 7.6.3 READ COMPLETE voltage B mv < 100 mv
7.6.4 DATA OUT BIT O voltage mv = 100 mv
DATA OUT BIT 1 voltage ' mv < 100 nv

DATA OUT BIT 2 voltage ' mv . % 100 nmv

DATA OUT BIT 3 voltage mv _ £ 100 mv

DATA OUT BIT 4 voltage mv = .100 mv

DATA OUT BIT 5 voltage mv «< 100 mv

DATA OUT. BIT 6 voltage mv = 100 mv

DATA OUT BIT 7 voltage v < 100 mv

_ DATA OUT BIT 8 voltage _ v < 100 mv

> " DATA OUT BIT 9 voltage _ wv T =100 wv

' : DATA Oﬁ‘I‘ BIT 10 volf_age' ) v < 100 mv
DATA OUT BIT 11 voltage nv < 100 mv

DATA OUT BIT 12 voltage v < 100 mv-

DATA OUT BIT 13 voltage nv - . 100 mv

DATA OUT BIT 14 voltage __ v < 100 mv

DATA OUT BIT 15 voltage W™V = 100 mv

DATA OUT BIT 16 voltage ___ ____mv ° 100 v

DATA OUT BIT 17 voltage mv _ < 100 mv

\

27

F‘.f:'?c‘ Lk SRE T ¥ s IO F o SIZE | COUE IDENT HO.{DWG R,
v e F Y d o md~d kbW wET
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7.7

7.7.1

7.7.2

Memory -6.1V Power

+5¥V Current

.

POWER CONSUMPTION (25°C)

Memory +5V Voltage

Memory -6.1V voltage

+5V Current

+5V Power

Memory -6,1V Current

Total Memory Idle Power

L

Memory +5Y letage

Memory -6.1V Voltage

+5V Power

Memory -6.1V Current

A—————————

Memory -6.1V Power

Total Active Power

READ COMPLETE TIMING

Delay ns

Duration - ns

" Volts

Yoltis
ma

mw

ma

mw

W

Volts
Volts

ma

O

mw

ma

mw

mw

Date of Test

Tgsted By

Limits

170 mw max

7000 nw max.

500 ns max.

250 ns min

450 ns max.

=2/ 5

e —— s e

S IO

;:’;ur—-‘::‘--.,-‘, n J : SIZE | CODEIDERT Q. |CvG 10,

sovernment E!ectromcs D:ws:on A

- L-/a-' -

L1 E.

McDOYELL ROAD

94990

-~ ¥ L

12-P13721D
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8/N . | Date of Test a
fl‘.lted by
: to LIMITS -
7.8.7 READ COMPLETE/DATA OUTPUT TIMING
8.8 o L
DO-0 oK REJECT
Do-1 - OK REJECT
DO-2 0K REJECT,
DO-3 OK REJECT
DO-4 0) 4 REJECT
DO-5 OK _ REJECT, .
DO-6 ' 'OK REJECT ' )
"DO-7 - OK REJECT REFER TO
R TEST PROC.,
DO-8  OK REJECT |
po-9 OK REJECT, i - - B
DO-10 oK REJECT,_
DO-11 (0}.¢ REJECT
- DO~12 OK REJECT
DO-13 | OK REJECT
DO~-14 OK _ REJECT .
DO-15 OK__ ’REJECT ' o
DO-16 0K REJECT
DO-17 OK REJECT.
2/9
EiOTOROLA N, SIZE | CODE IDENT NO. |OWG NC. '
Government Electronics Division | A 94990 12-P13721D
SCS%UTISLE)AEED%%&&OQ?ZSZ ' SCALE REVISION SHEET 31




B X

S/N

No

Yes Address

; T No

Yes . Address

No

Yes Address

Ho

S —n m——

Yes Address

7.40.6 Did an error occu
NOI

Yos Address

2) No

A rrr—

Yes Addre

!
|
f
( 2.9 SYSTEM FUNCTIONAL TEST
|

7.9.2 Did an error occur?
7.9.4 Did an error occur?
7.9.10 Did an error occur?

7.92.16 Did an error occur?

r?

Bits

Bits

Bits

Bits

9.1 RANDOM ACCESS CAPABILITY

Bits

7.10.7 Did an error occur?

58

‘Dits

Daic of Test
Tested By

Limits

0 errors
0 errors
0 errors

0 errors

0 errors

0 errors

A

e’% ‘l::.:-‘-’v ' _' ﬂ ‘1 rr th
U.g a o -.Jd.wi i b o o
G@vernment Electronics Division

8201 £, McDO%ELL ROAD

-

SIZE

CODE 1CENHT NO.

94990

12-P13721D

- BPATECHAIC AT I TAs A at-ry



T

S o _ ) _
Bogr el
M ! | iy
;;u 8/N Date of Test
L Tested By
! B Limit
i b) No ,
Yes ' Address Bits 0 error
i o . .
i c) No-
Yes Address Bits 0 error
7.11 - NON-VOLATILITY TEST
7.11.,7 Did an error occur?
7.11,9 No
Yes Address Bits 0 erro:
7.12 MEMORY SELECT TEST
7.12.3 Address  {Octal) 0000
S5t 7.12.4  Address 0001 ___ (Octal) 0000
. 0010 "~ (Octal) 0000
0011 __ (Octal) 0000
0100 (Octal) 0000
0101 (Octal) 0000
0110 (Octal) 0000
0111 . (Octal) 0000
1000 (Octal) 0000
1001 (Octal) 0000
1010 (Octal) 0000
Y neen | SIZE § CODET IDENT WO {DVG RO.
y’ﬂ lu.aUr- iiuU- ‘ - i .
Government Electronics Division A 94990 12~ P13721D
w b - = BOLE KDOWELL ROAD ~ - . - : —

T-ierer



F‘ﬁ“:
S/N
Address 10i1 (Octal)
1100 (Octal)
1101 (Octal)
1110 (Octal)
7.12.6 Did an error occur?
No . .
Yes Address Bits
7.13 WORST CASE PATTERN TEST
7.13.2 Did an error occur?
No '
Yes '~ Address Bits
7.13.3 . Did an error occur?
No '
Yes Address Bits

Date of Test - *.

‘.h

Tested By

- Lindts®

0000 ©

0000
°i 0000

0 errors

0000

0 errq;sf

Gl e

LR |

-

[

0 errors

293

[t s g moveny | SIZE
bvist b e 3l N s n il é'a'\. e o
Government Electronics Division A

8201 E. McDOVELL ROAD .

COLE IDEI 110, |DWG NO.

94990
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. S S/N Date of Test
. ' - Tested By
" ' Limits
) - 7.13.4 a) Did an error occur?
No
Yes  Address = Bit 0 errors
_b) Did an error occur?
No
) Yes Address ~ Bit s 0 errors
1
NGTO LA dis SIZE | CODE 10T RO, [LwG RO
Nf ud'..'\aouctl o
Government Electranics Division | A 94990 12-PL372 1D
) . 820} €. 1cDOVELL ROAD
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APPENDIX II

STACK TEST PROCEDURE



Y

» *APPLICATION .

REVISIONS

NEXT ASSEMBLY USED ON

LTR

DESCRIPTION,

DATE | APPROVED

ASTERISK INDICATES DATA
WHICH IS NONMANDATORY
~FOR INFORMATION ONLY,

225

REV

SHEET

REV STATUS| REV

|OF SHEETS | SHEET

| FOR ASSOCIATED LISTS SEE

[I.‘"TERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY

JNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN

ORBY R, Bryant

MOTOROLA INC. 8201 EAST McDOWELL ROAD

SCALE

INCHES AND END USE. FOR CHK BY Government Electronics Divisian SCOTTSDALE, ARIZONA 8525°
TOLERANCES SEE NOTE b PRT 4555
. T NO, ACCEPTANCE TEST PROCEDURE FOR PLATED

MATERIAL: N0 WIRE MEMORY STACK 4K x 18
lﬁg LCAESE (1024 WORD LINES, 72 DIGIT LINES)
§7ROED DATE SIZE | CODE IDENT NO. [DWG. NO.

g J-2-23 49 12-P13729D

APPROVED DATE A 9 9-0

SHEET 1 OF 13



1. SCOPE
1.1 This test procedure specifies the electrical tests to be per-

formed on all 01-Pl3707D plated wire memory stacks.

2, APPLICABLE DOCUMENTS

2.1 Drawing No. 69-PO7708E,
2.2 Drawing No. 69-P13705D,
2.3 Drawing No. 01-P13707D,
2.4 Drawing No. 69-P10930D,

Adapter Boxes.

Interconnect Drawing
Interconnect Diagram, Memory
Memory Stack Assembly

Diagram of the Word Drive Test

2.5 Drawing N ., 99-PO7707E, Restore Timing.
3. SPECIAL REQUIREMENTS
3.1 Test cables as shown in Figures 1, 2, & 3,
3.2 Stack & Timing Interface Adapters 69-P10930D.
3.3 Four 52 pin to 64 pin adapters, 84-P04070D001,
/s
4. STACK TESTER/ADAPTER BOX/STACK INTERCONNECT
4.1 The interconnections between the EHB8500 Stack Tester, the Word

Drive Test Adpater Box and the Word Line Interface Boards are

shown in Interconnect Drawing No. 69-PO7708E. Switches 1-5

are to be set to 4278, switches 6 & 7 to ON. The Sense & Word

Line Interconnections are shown in Figures 4 & 5,

2

RIOTOROLA INC.

Government Electronics Division

HOLE . MeDUWLL L ROAD
SCOTTSDALE, ARIZONA 84752

SIZE | CODE IDENT NO.JDWG NO.
A 94990 12-~P13729D
SCALE REVISION SHEET 2




5.1

5.2

5.3

°.3.1

5.3.2

5.3.3

[,

5‘3.4

-

TEST CONDITIONS

SENSE TERMINATION

The sense lines are to be terminated by 100 ohm (3 1%)
resistors to ground. The terminating resistors may be mounted
at the input to the sense amplifier,

STACK RESTORE

The Restore Timing is shown in the Restore Timing Drawing

No. 99-PO07707E. The restore pulse width is adjusted, along
with the restore voltage, to rechargeAthe previously selected
first and second level word select lines to +5V at the beginning
of the following cycle,

CURRENT PULSE WAVEFORMS

The current pulse waveforms (as shown in Figure 6) are to be
set up initially using a current probe (calibrated to + 1% @
40 and 500 ma) to monitor the word and digit currents #t the
locations shown in Figure 7. The amplitudes of all currents
are given in Section 5.4,

The overshoot on any current shall be less than 2% of the
spécified current amplitude.

The droop on any current shall be less than 2% of the specified
current amplitude.

The 6ver1ap'and steering for the word and digit currents is
specified in Figure 6.

All times specified are + 2%, or one nanosecond, whichever

is greater. é:;z? :2‘;;;7

1%’@?’0301-/4 INC SIZE | CODE IDENT NO.|DWG NO.

Government Electronics Division A 94990 12~-P13729D
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SCOTTSDALE, ARIZONA 85252 SCALE IREVISIUN ]SHEET 3




es are milliamperes, 4+ 1%, as measured at mid-

point of the flat top.

5.4.1 Read Current

Read Current =

5.4.2 Write Currents

Word Current =

Digit Current ID

Digit Current I

I
WR

1

WW

Wl

Dw2

5.4.3 Disturb Currents

Word Current = I

Digit Current I

Digit Current I

DD1L

DD2

5.5 TEMPERATURE TESTING

= 475 ma,

= 475 ma.

- +5 +0
+25°C +5 95°c -0 -40°C -5

41.0

39.0

= 525 ma,.

35.0 48.0

33.0 46.0

+5 45 40

+25°C 35 95°C -0 -40%C -5

45.5

48.0

40.0 53.5

42.0 57.0

All electrical tests shall be performed at the three temperatures,

The tests shall be run in the following order.

5.5.1  Test all outputs at 25 + 5°C.

be 4,5 millivolts minimum.

Peak amplitude of output shall

228
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\ 4

§

5.5.2

5.6.3
5.5.4

5.5.5

5.5.6
5.5.7

5.5.8

5.5.9

5.6

Interchange connectors on J12 & J1 of the Word Drive

Adapter Box,

Repeat paragraph 5,5.1.

Test all outputs at 95 :goc. Peak amplitude of all outputs
shall be 4.5 millivolts minimum.

Interchange connectors on J12 & Jl of the Word Drive Adapter
Box. .

Repeat paragraph 5.5.4.

Test all outputs at - 40 fgoc. Peak amplitude of all outputs
shall be 4.5 millivolts minimum,

Interchange connectors on J12 & J1 of the Word Drive Adapter .

Box.

.‘Repéat,paragraph 5.5.7.

TEST PATTERN

The test pattern shall be as shown in Figure 8.

227
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TO BNC CONNECTOR J2

TO CANNON CONNECTOR Jl1

o
clr, L ]
3 2
&
et = . -
= o N H O O G W N
£ 0 b o B H o= A0 N~ H S NN N
'_I'{ll<l | D B D D D D D TR AR B |
L
s Te | <k
A AN EA i 4 0 lelvinlHinia |- e |~ o o
{7700 (b= o 0 i Ll K B e o B O B B - I o B T R D I
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243 |
8 | <1> i ]
. Lt Top uj -l | : :
23] [ (t“:L e 23:L L s
© 0o bod (bOO!C-O_O‘ olfe ouoow‘)é ol
ooooooooocL"oo‘?o&é'(BodOoo<£ o 2
24 24

ALL DIODES ARE 1N 3600

ALL RESISTORS 2.2K OHMS ~ INTERFACE
+5%,1/4 WATT BOARD, BD-1

J - e

FIGURE 1: STACK TEST CABLE

N oy oy o o ‘ SIZL | CODE 1€ .[pwG NO.
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