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PREFACE

This Final Report documents the work don:e under NASA Contract NAS-5-20576
by Motorola, Inc., Government Electronics Division for the Goddard Space Flight
Center, Greenbelt, Maryland. The work performed under the subject contract en-

tailed the construction and testing of a 4096-words by 18-bits Random Access, NDRO-

Plated Wire Memory. Four memory units were delivered to Goddard. This report
gives the performance requirements, construction, and test history of the units along
with a complete technical and functional description. The report covers the period
from June 1974 through June 1975,
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1, INTRODUCTION

| characteristics versus the specified i‘equlrem,ents is shown in Table 1,

SECTION 1
INTRODUCTION AND OVERALL PROGRAM SUMMARY

This Final Engineering Report documents the overall factivity and history of the work'j
performed by Motorola Inc., Government Electronics Division, Scottsdale, Arizona
for the Goddard Space Flight Center, Greenbelt, Marylaﬁd, under NASA Contract
No. NAS 5-20576. The report is submitted in accordance‘ with the requirements of
Specifications 73-15079 modified June 1974 and the addendum dated May 1974, and
covers the bériod from June 1974 through June 1975, |

1.1 PROGRAM SUMMARY

The work performed under the subject contract entailed the construction and testing

of a 4096-word by 18-bit Ranﬁom Access; NDRO-Plated Wire Memory;
The primary design parérﬁeters, in order of hn,portancg, wére:
e High reliability | | | ‘ :
e Low power
PY Volume
° | Weight
Four memory units, serial no, 103, 104, 105, and 106 wére delivered.
1 2 RESULTS ATTAINED
The mem'ory units were subjected to coinprel;xensive functio:nal‘ andwenvi.ronmental'

testing at the end-item level to verify comformance with the specified“i'equirements.

A comparison of the memoryunit'smost significant physical and performanée




Table 1,

Memory Performance Versus Specified Requirements

i

for test purboses.

Contract
Characteristic Reference Specified Measured
| 3 .3
Volume 73-15079 160 in 158.5 in
Weight 73-15079 5. 8 Pounds 5. 640 pounds (SN103)
Mod 6/20/74 5.562 pounds (SN104)
5. 594 pounds (SN105)
5.580 pounds (SN106)
Ftier 73-15079 7 watts 5. 963 watts max (SN103)
Operate Mod 6/20/74 |- 5,914 watts max (SN104)
5. 324 watts max (SN105)
5,687 watts max (SN106) -
Power 73-15079 170 milliwatts 149 milliwatts max (SN103)
Standby 147-milliwatts max (SN104)
139 milliwatts max (SN105)
147 milliwatts max (SN106)
Voltage 73-15079 +5% on all +5% on all
Tolerance
Operating Rate 73-15079 500 kHz 600 kHz
Access Time 73-15079 500 nanoseconds | <500 nanoseconds
. ‘ -0 ) ' o 0 o
Operating Temp, .| 73-15079 40 C to+85 C Tested from -40 C to +85 C
Operating -73-15079 One atm. to 10’5‘_ Tested from one atm, to
 Vacuum Mod 6/20/74 | mm Hg moditied | 10™°mm Hg.
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Table 1. Memory Performance Versus Specified Requirements (Contd)

. Contract :
Characteristic Reference Specified . Measured
Operating Vibration [73-15079 Sinusoidal

Mod 6/20/74

5.25 Hz-.33 in da
25-110 Hz-10g Peak
110-2000 Hz-5g
Peak Two octaves/
minute

Random

| 15 Hz,.0004 g2 /Hz
| 15-70 Hz,

Linear Increase

70-100 Hz,

| 0,138 ¢?/Hz

100-400 Hz

Linear Decrease
400-2000 Hz,
0. 0089 g2 /Hz

Two min/axis

Tested at specified levels

Operating Shock

73-15079

Two shock pulses
of 30g for 6 and
12 milliseconds

in three axis

Tested at

specified levels




SECTION 2
HISTORICAL PROGRAM SUMMARY

2. PROGRAM HISTORY

The design modification, construction, and test history, as related to the hardware

requirements of this contract, is summarized in this section,

Four low-power random access spacecraft memories were constructed, tested, and
delivered under this contract., The me:nories were constructed using the same bésic
design as units SN101 and SN102, previously delivered under contract no, NAS5-23163,
with slight modifications. The word current generator was changed from a hybrid cir-
cuit to a discrete circuiﬁ which required a new layout of the timing and control board.
The housing material was changed from aluminum to magnesium and the mu-metal

magnetic shielding was removed to reduce the overall weight of each unit.

The initial contract was for three memory units with an option for two follow-on
units. On 9/23/74 the contract Was modit‘ied to exeréisé the option on the fourth mem-
ory unit and revise delivery schedule due to repair of a mé.mory unit previously deliv-
ered under contract no, NAS 5-23163 which had been subjected to over temperature

at GSFC.

The summarization is in chronological order from date of contract award to date

of final delivery of the memory units.
2,1  SERIAL NUMBER 103

Assembly was completed and system testing began in January 1975, On 2/6/15
GSFC reported they had found a wire bond prdblem whﬂe performing construction
analysis on the single digit driver hybrid circuité.. Construction analysis at Motorola
confirmed the problem and traced the cause to contamination of the gold plating on the

single digit driver package. New packages were procured, tested for gold purity, and

new single digit driver hybrids were constructed. The new single digit driver_hybrids

were installed in March 1975 and system test resumed.
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Several minor desiyn modifications wereirecommended‘ to GSFC in April 1975 to
improve waveform timing tolerances due to capacitance differences with the new Tim-
ing and Control board layout and to reduce power consumption, These modificéiiong“

were approved by GSFC and incorporated in all units.
The unit was acceptance tested and shipped to GSFC on May 13, 1975,
2,2 SERIAL NUMBER 104

Assembly was completed and system testing began in April 1975, Due to bit errors
during stack test and system test Serial Number 105 advanced ahead of SN104, Accept-
ance testing was completed on June 9, 1975 and shipped to VV'I,GSFC.

2.3 SERIAL NUMBER 105

Assembly was completed and system testing began in May 1975, During acceptance
test three fallures occurred. GSFC Malfunction Reports were written and submitted to
GSFC.

The first failure was a marginal level bit error which occurred during worst case
pattern testing at -40"C and was corrected by replacing a wire pair, Reference GSFC

MRF No, D07898.

The second failure was again a marginal level bit error Which occurred during
worst case pattern testing. This error occurred during the intermediate temperature
test after the -4OOC testing had been complated, The error was corrected by replacing

a wire pair, Reference GSFC MRF No. D07899,

The third failure also occurred at cold temperature, This tiwe = csomplete digit pair
was bad due to a film of flux on one of the connector pins, Reference GSFC MRF No.

D078900, The connector pins were cleaned and the unit confidence tested at cold temp-

“erature, Temperature testing per the acceptance test procedure was repeated and the

unit shipped to GSFC on May 30, 1975,




2.4 SERIAL NUMBER 106

Assembly was completed and system testing began m May 1975; The unit failed cold
temperature test due to an unsoldered pin o I/C U5 on the Timing and Control Board,
| GSFC Malfunction Report No. D09085 Was written and submitted to GSFC. Acceptance
testing was completed and the unit was shipped to GSFC on June 26, 1975.
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Figure 1, 4K x 18 Bit Plated Wire Memory System

Figure 2,

4K x 18 Bit Plated Wire Integral Assembly
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SECTION 3
TECHNICAL DESCRIPTION

3. DESCRIPTION

The memory unit is shown in Figures 1 and 2. The unit is identified as Motorola Part
Number 01-P13701D002. Serial Numbers 103, 104, 105 and 106 were fabricated, tested
& delivered.
3.1 SYSTEM CONFIGURATION

Motorola Drawing Numbers 01-P13701D, 15-P13745D, and 15-13746D (included in
the engineering drawing package submitted to GSFC) completely define the end-item

package in terms of size, mounting pattern, etc. The external connector pin assign-
ments are as given in Table 2, The weight of each delivered unit was <5,8 pounds,

3.2 ELECTRICAL INTERFACE

Connectors J1 and J2 aré Deutsch, Type 7:5020-442P, as modified and supplied by
GSFC, The total memory interface is comprised of the following (Refer to Figure 3
Memory System Electrical Interface):

) | 18 Input Data Lines (to ﬁefnofy)

e 16 Input Ad‘dress Lines (to memory)

o’ 18 Oﬁtput Data Lines (from memory)v

e 1Initiate Line (to memory)

e 1 Read/Write Select Line (o m‘eniory)

® 1 Read Complete Line (from memory)

o 2 Thermistor Senéor Lines (froﬁ memory)

. 7 j7 Lines for -6.1V ’(t‘o memo-ry - all lines common ihternally)

e 5 Lines for 45,0V (to memory - all lines common interrially)

® 12 Lines for Power and Signal Return (all lines common internally)
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Fig\ire 3. Memoryv“s‘ystem Electrical Interface




All signai 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.

Mcmoi'y Capacity: 4096 words of 18 bits each (73,728 bits total).

Access: Randorn 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: 500 nano_seconds, maximum, from leading edge of Initiate signal.

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

- Write Cycle Time: 1.v00‘mi‘croseconds, maximum, from leading edge of Initiate
signal.

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

Initiate Signal: Active level = logic ONE., Minimum pulse width = 50 nanoseconds,
Maximum pulse width = 450 nanoseconds.

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

Bank Address Lines: Must be stable fr’om leading edge of Initiate pulse to end of
Read or Write cycle,

- Word Address Lmes Must be stable from leadihg edge of ilnii;iate- to end o’f éycle |
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Table 2, External Connector Pin Assignments

Pin No. Function “Pin No. Function
J1-1A Address Bit 2° J2-1A Data Input Bit 2°
 -1B Address Bit 21 -1B Data Input Bit 21

-1C Address Bit 2° -1C Data Input Bit 2° -
-1D Address Bit 2° , -1D Data Input Bit 93
-1E Address Bit 24- -1E Data Input Bit 2LL
-1F Ayddvress Bit 25: -1F Data Input Bit 25
-1G Address Bit 26 -1G Data Input Bit 2.G
SH ~ Return -1H Data Input Bit o
-1J Read/ Write Control -1J ' Data Input Bit 28
-1K Return =1K Data Input Bit 29
~-11 Return ~-1L Data Inptit Bit‘210
-1M Return -1M - Data Input Bit 211
-1N Initiate Command AN - Data Input Bit 912
-1P | Not Aésigned | -1P ‘Data Tnput Bit 21°
EN © Address Bit 2" _2A Data Input Bit 22+
-2B Address .Bit o8 -2B Data Input Bit 915
-2C © Address Bit 2° -2C Data Input Bit 2°°
-2D Address Bit 510 -2D Data Input Bit 917
22E. | Address Bit 21! -2E Data Output Bit 2
-2F - Bank Address Bit 0 -2F Data Outpuf Bit 215
-2G Bank Address Bit'1 - -2G Data Output Bit 2~2
-2H 6.1V L -2H Data Output Bit 2°
_2J =6,1V -2J Data Output Bit 2°
~2K ! -6.1V -2K Data Output Bit 2°
2L 6.1V 21, Data Output Bit 2°
-2M , ,-6; v -2M ‘Data Output Bit 2l
N Data Output Bit 2

=6,1V

11




Table 2  External Connector Pin Assigmnents {Contd)
Pin No, Function Pin No, Function
J1-2P ~6.1V J2-2P Data Output Bit 2°
-2A Bank Address Bit 2 -3A Data Output Bit 210
-3B Bank Address Bit 3 -3B Data Output Bit 211
-3C +5.0V -3¢ Data Output Bit 2-2
-3D | +5.,0V —3Dk Data Output 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 21°
-3H Thermistor . -3H “Data Output Bit 217
-3J Ther mistor -3J ~ Return
-3K “Read Complete 3K ¢ Return
-3L , Return -3L Return
-3M | Return -3M Return
-3N Not Assigned -3N Return _
-3P | - Not Aé\Signed =3P  Return

Input Date Lines: For write operations, must be stable from leading edge of

“Titiate to end of cycle time. I‘01 read operations, may be any level w1thm
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 500 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 Output Lines: Preéents high impedance state (20k'minir'num) in quiescent" state.

Goes active (i.e. low impedance) prior to or in coincidence with the leading

~edge of Read Complete signal and remains active for minimum of 150 nanoseconds
'~ followmg trallmg edge of Read Complete signal and maximum of 750 nanoseconds. :

- Wwill sink minimum of 10 mA at 0.3 V in active state.
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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):

I5.0V:

Regulation: +5%

Average Standby Current: 12,2 mA, worst-case.

Average Operate Current: 795 mA, worstmcase at operate 1ate of 500k operations
per second and read/write ratio of one.

Stanclby Power: 64,1 milliwatts maximum st 45,25V,

: Operatn Power: 4,171 watts, maximum, at +5.25V and at operate rate of 500 kHz
with a read/write ratlo of one,

-6,1V:
Regulation: +5%
Average Sta’ndbSr Current: 14.5 mA, worst-case,

Average Operate Current: 280 mA, worst-case at operate rate of 500k operatlons
per second and read/wrlte ratlo of one,.

Standby Power: 92,8 milliwatts, maximum, at -6,40 volts.

Operate Power: 1,792 watts, maximum, at -6,40 volts and at operate rate of 500
kHz with read/write ratio of one. ' _ By

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 3.

13




Table 3. Thermistor Resistance Versus Temperature

KIrTVOD W00d d0

; : ] y o} 0
RESISTANCE VERSUS TEMPERATURE 80°C to «150°C

o TEMPOC RES | TEMPOC RES | TEMPOC RES TEMPGC RES TEMPCC RES TEMPOC RES TEMPOC RES TEMPOC RES
o —80 3558K 1 —5S0  4413K | ~20 7891K| 410 _1879K| +40 5592 +70 1990 +100 8168 . | +130 3764
<= 79 3296K | 48 414 5K 19 74.91K 1 17.98K 41 5389 71 1928 101 7946 131 3674
[ep] 78 3055K 48 389.4K 18 71.13K 12 17.22K 42 5193 72 1868 102 7731 132 3587
E 77 2833K 47 366.0K 17 67.574 13 16.49K 43 5006 73 1810 103 7523 133 3503
76 . 2629K 46" 344.1K 16 64.20K 14 15.79K 44 4827 4 1754 T T3t 138 3420
F 75 2440K T 85 3237K 15 61.02K 15 15.13K | 45 4655 75 1700 105 7126 135 3340
74 . 2266K - 44 304.6K 13 58.01K 16 14 50K 46 4489 76 1648 106 . 6936 136 3263
v 73 2106K 43 286.7K 13 55.17K 17 13.90K 47 4331 77 1598 107 6753 137 3187
ad 72 1957 - 1 42 270.0K 12 52 48K 18 13.33K 48 - 4179 78 - 1549 108 6515 138 3113
E 71 01821K 41 254.4K 11 49.93K 19 12.79K 43 4033 79 1503 109 6403 139 3042
(5] —70  1694K —40 . 239.8K —10 47.54K |1 420 12.26K | 450 3893 +-80 1458 +110 6235 +-140 297.2
69 1577K 39 226.0K 9 4527K 21 1L77K 51 3758 81 1414 1t 607 3 141 290 4
‘ 68 - 1469K 38 - 213.2K 8 43.11K 72 11.29K 52 3629 82 1372 112 591.6 142 2838
67 1369K 37 2011K 1 41.07K 23 10.84K 53 3504 83 1332 113 5764 143 2774
66 1276K 36 189.8K 6 39.14K 24 1041K 54 3385 84 1293 114 5616 144 2712
65 110K |- - 35 - 179.2K 5. . 3731K 25 10.00K 55 3270 85 1255 115 5473 145 265.1
64 111K 34 1693K 4 35.57K 26 9505 56 3160 86 . 1218 116 5334 146 259.2
63 1037K 33 -160.0K 3 33.93K 27 9227 57 3054 87 1183 | 117 5199 147 2534
62 - 968.4K 32 151.2K 2 32.37K 28 8867 58 2952 88 1149 118 5068 | 148 247.8
- .61 504.9K 31 143.0K =1 30.89K 29 8523 59 2854 = 89 1116 18 4941 149 2423
—60  8459K | —30 135K 0 2943K| 430 8194 +60 2260 | 490 1084 | +120 agrg | TP 2370

59 . 791.1K 29 127.9K + 1 28.15K 31 7880 61 2669 91 1053 121 4698

- 58 740.2K 28 1211K 2 26.89K 32 7579 62 2582 92 1023 122 4582

57 692 8K 27 1146K 3 25.69K 33 . 7291 63 2497 83 954 2 123 446.9

56 648.8K 26~ 108.6K 4 24.55K 34 7016 o 64 2417 94 9563 124 4359

55 607.8K 25  '102.9K 5 23.46K 35 6752 65 2338 95 9393 125 §253

54 569.6K 24 97 43K 2 22.43K 36 6500 66 2264 96 9132 126 4149
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51 470.1K 21 83.16K 9 19.63K | 439 5805 63 2055 99 8397 129 385.6
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_crossover-per-bit implementation,

- steers the word current into one of 16 word lines in the particular word group addressed '
e__through the first level, Both levels are packaged on the memory stack boar ds.

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. ‘

Eadch 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 be-
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 pomts of a particular word
line and a pair of plated wires.

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

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 electromcs is packaged on three similar board assembhes.

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
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The data werd address is decoded in the sequencer, using SNC 5445 Binary-to-Decimal
Decoders. Address bits 22, 23 and 26 through 22 are decoded inlo 1~of-64 and identify
the word group. Bits 20, 21 24 and 29 are decoded into 1-0f-16 and identify the word line
within a group, Bits 210 and 211 identify a particular data word location (1-of-4) alcng
the addressed word line. The apparent anomaly in sequence of the bits allocated for
identification of word group and word line is a resuit 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 ic used for coupling between the word curyent 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 consumptlon.

Powar to all but 2 minimum of control logic is switched off between memecry cycles. The
delay circuit is designed to come up in a normalized 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 5 (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 loglc is also controlled.

. through the sequencer. The corresponding power switches are physically located on

the digit clectronics hoard assemblies.

‘ Delays 7 B through 7p are activated for a write cycle. Delays 7 p and 7 set the
width of the two phases of digit current and 7 sets the separation between the two

- phases. Delay r ‘controls the duration of the word current. The ¢1 and ¢9 digit

current contrr 3 for one of the four possible data words are actlvated depending
on the states’

i !
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Delays TF through 7y are activated during éread 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 7G and used as the read strobe, which

,: clocks the sense amplifier outputs into the output data buffer register. Delays TH
'; and 7y set the duration of the read complete and the post-read data hold periods,
respectively.
E 3.3.4 Write Operation
E The memory timing for a write cycle is shown in Figure 8, For proper operation,
4 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 electronics

o 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
bits 20 through 29, A group of 18 digit driver current sources is then energized for

¢1 current, The partlcular current sources are identified by address bits ‘710 and 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 sovrce. The ¢1
digit current is then terminated and @5 current enabled. The two phases are of equal

huild-up due to an uncqual Instory of data "one" and "zero" writes.
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- Figure 8. “"Sy%te',n Tlmmg, Write Operatlon
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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.

i\

At thc’:‘"f;nd of the ¢ digit current, the write cycle is complete and internal system
power is turned off. A write cycle, 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 occurs in coincicdence with a high level on the
read/write ~ontrol 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 bits 210 anq 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 traxisients 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 plocked into the buffer register.
It 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 eycle 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 of a bit 0.

3.4 ELECTRICAL PARTS

High-Rel, screened parts were used in construction of the memory. Six pieces of each
electronic device were submltted to GSFC for evaluation. — '
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Figure 9, System Timing, Read Operation :

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 memo>y; the RCRXXG
Composition and the RNR55C metal film. The RCRXXG were procured to S failure-rate -
levels and the RNR55C were procured to R failure-rate levels. "

Three types of capacitors were used; the CSR 13 style established reliability tantalum
with failure rate of R or lower, the CKRO6 style, established reliability ceramic with

failure rate of R or lower, and the CM series cap per MIL-C-5/18 with additional screen-
_Ing. Transistors and diodes were either purchased as JAN TX parts or screened to

JAN TX equivalent pér the documents indicated in the parts control ll'st.
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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 -55°C,

3.4.4 Sense Amplifier

The four-channel sense amplifier (SC 12200 FB2) is shown in Figure 10, The input
terminating resistors are external to the package.

3.4,5 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. 4.5; 1 Delay Circuit

The delay circuit is shows, functionally, in Figure 11. 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 nanosecond$-to a
maximum of several microseconds.

v3.4.5. 2 ‘Word-Line Selection Circuits

The word-line se¢lection 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 b’ml\ in a
different package, as well as to a banl\ in its own pacl\age.

' 3.4.5. 3  Digit Driver

- The digit driver is shown in Figure 14, 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 mputs denote
successive time pemods 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 opposxte direction durmg T2, The current

flow would be oppoqlte if D were true.
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3.4.5.,4 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 15
and 16,

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-
“,crlbed below, '
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plane construction is shown in Figure 18,

RO e

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 (betwecn 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, o

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 mechanical configuration is 0,010 wide i
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, i

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

Keepers, of high magnetic permeability and processed with extreme caye, 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 17,

The memory plane is fabricated by laminating two tunnel structures to each side of a i
motherboard. The motherboard is a two-sided printed wiring board which has a ground f
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 Dlane subassembly, Memory

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 dig‘it 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 mlmmlzes
the number of solder joints required while prov1dmg 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 plenes 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 or magnesium 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 contains 8 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 electronic boardé"‘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 ,
Jdigit 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 hoards 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 hetween 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 wu‘e 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, Eight speciai 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 AZ 31B magnesium material and shipped to GSFC for gold plzting, The memory housing
is 8,6' long x 6,3" wide x 2,9" high (exclusive of mounting flanges and connectors) establish-
ing a volume of 157 cubic inches, The system has a total weight of 5,80 pounds.

3.5.3 Materials

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. These materials were also used on the two
memories previously delivered to GSFCunder contract No. NAS 5-23163 with the exception

of an adhesive used in the fabrication of the memory planes which was changed to facilitate
manufacturing.” This adhesive has been tested and approved for use by GSFC.
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SECTION 4
TESTING

4, GENERAL

Comprehensive testing was performed on the memory and its subassemblies at each level
of assembly.

4,1 SYSTEM LEVEL TESTING

Acceptance tests were conducted at the system level, Acoeptance 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 an Appendix, Acceptance ambient temperature func-
tional tests were repeated after environmental testing, ' N

Envxronmental testing consisted of both sine and random vibration, shock, and vacuum
to 10 °mm Hg). The memory unit was contmuously exercised with a worst case pattern 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 comprehensive
worst case test patterns at the stack level using an EH 8500 computer contrclled stack
tester. Tests performed include adverse history being hard written in 1000 times and then .
the opposite polarity being written one time and immediately read out. Also adjacent bits
are written into 10,000 times at the opposite polarity of the bit under test and then the
bit under test is read out to test the effects of adjacent bit disturbs.

Any wire which did not meet the minimum output level requirements was replaced and
the unit retested, v‘ [

m 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 comprehensive elec-

~trical tests at temperature extremes, these tests included pre-cap visual 'i'nspection. centri-
fuge, operational vlbratlon, stabllizatlon bake, thermal cycling, power: aging, and leak

testing. : :
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SCOPE

This procedure and the test data sheet (12-P11216B) define the
udit acceptance requirements for the Low Power Random Access
Spb.cocro.tt Memory, Motorola Part No, 01-P13701D, manufactured

under Contract No, NAS 5-23163.

REFERENCE INFORMAT ION

SPECIFICATIONS APPLICABLE

S~562~P-24 . Low Power Random Access Spacecraft:
' Memory. ‘ .

12-P13721D Test Data Record ‘ |

12-P111738 Motorola Plated Wire Memory Tester '
: Operating Manual. .

DEFINITIONS

1l UP position on DATA and ADDRESS
‘ switches, DATA and ADDRESS lamps ON

[ " DOWN position on DATA and ADDRESS
R switches, DATA and ADDRESS lamps

OFF

Tester ' ‘Motorola Plated Wire Memory Tester

MSB ~ Most Significant Bit

LSB Least Significant Bit

Error Lamps ' Lamp ON indicates ERROR present.,

P
i
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KN TEST EQUIPMENT AND ENVIRONMENTAL REQUIREMENTS

1 sa TEST EQUIPMENT
1 | - The calibrated test equipment listed below, or its equivalent,

i i | ; will be required to perform this test procedure., Any equipment |

used as au equivalent to that listed below shall be recorded ;

% in the data sheet,

i ~ ~ BTANDARD TEST EQUIPMENT o :

B | MANUFACTURER'S ‘RANGE &

ﬁ 1 JITEM | MANUFACTURER MODEL. OR TYPE . ‘AQCURACY
1 | DC Milliammeter Hewlett Packard 4288 ~ 0-10 Amp.
| Oscilloscope Tektronix 585 50ns/cm
Scope Plug=In Tektronix | 82 Tr 1.5ns , 1
Digital Voltmeter Hewlett=-Packard 3446A ~ Accuracy + «05% .
| ’ : of reading :
> Countexr cMe 727BN 0.1% i+ 1/2 LSB
‘ | DC Multifunction Hewlett-Packard 3444A 0-999,9 ma.
P Unit A ‘ 0~-9,999 megohms :
Oven Wyle | ~ CO-106-1800 -100°F to +500%F | -
T - Power Supplies Precisioﬁ Design Inc 5015-A | O-SOV, 1.5 Amp, g
o Power Supplies Precision Design Inc 5015-S 0-50V, 1.5 Amp,
é ; {,j o Pulsc Genergtor' EH ‘, 1398 ~ 10Hz to 50MHz

R R b S A e o = e

oy
S .
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T

| | ‘ NO. -
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NON-STANDARD TEST EQUIPMENT
(NO CALIBRATION REQUIRED)
Motorola Plated Wire Memory Tester 01-P11170B00] ‘
NOTE: The Motorola Plated Wire Memory Tester supplies inputs ‘ ‘
to the memory under test from SN5400 series logic and g
presents a single unit load of SN5400 logic on the L
memory output lines. . ' B
Motorola Tester Interface Box T-5909 .
NOTE: The Intcerface Box puts a 51 ohm resistor in series with ';; i
2ll of the signals going to the memory and provides a B
1K .pull .up resistor to. signals coming back from..the . i
ENVIRONMENTAL TEST EQUIPMENT i
ITEM - MANUFACTURER MODEL NO. 1
Vibration "LING 275 | i
Tester . " . 2
Vacuum Chamber NRC 2707 ' v
Shock Tester MRL 3 2424 :
Vibration MorT 0 - R
Test Fixture i
3.2 TEST CONDIT IONS . |
| Unless otherwise specifie_d all tests shall be performed under ' |
the following conditions, s |
3.2.1 Power Supply Voltage , :
The unit specified to be tested shall operate from the following
DC source voltages: +5.0V + 5% o
~ -6.1V + 5% §
o MOTOROLA INC. | & ~CODE IDENT NO. JOWG NO. %
? : . 1
Government Electronics Division | A i 94990 12-P13722D 1
8201 E, McDOVELL ROAD 1
SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 5 m
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|
3.2.2 Ambient Temperaturc . : ) ' ‘ 12{
The unit shall be tested in a laboratory area having a tempera- f* §
; ture of +25 3 10°C (77 + 18°F), , , ;
3.2.3  Ambient Humidity R
Normal laboratory ambient, not to exceed 90%., ' " ; ?% ;
3.2.4 Anbient Atmospheric Pressure ; :
| ~ 'Normal laboratory ambient., ' ; T
3 3.2,5 Stabilization Period ' ri f%
| The test equipment shall not be used to conduct>;ests until af;e} !{ :
a minimum warm-up period of 15 minutes, '_ g %
4. TEST SCHEDULE
% | The testing to be performed on each memory unit is as follows: | <f
» L, Physical Characteristics (Weight and Dimensions) ki
% | 2;l Comprehengive Initial Functional Tests. ' { o
é  “3.: Obarational‘Teéts at Temperature Extremes. j
% ‘ké{ Operational Vacuum Testé . :
é ; L 1 - B, Operational Vibration Tests v o ‘ , ﬁ3~i
é 6. Operational Shock Tests "‘, R : .
g 7.‘ Final Functional Tests ‘ | ! ) | i
gTélti 3 thfough 6-may'be herformeﬁlinm@ni'gequgnﬁg&»%1}’ S ',w]ﬂ'¢¥ ﬂ
]
MOTOROLA ING. SIZE { CODE IDENT NO.‘DWQ NO. » -
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5. TEST RECORDS

: 501 TEST LOG ! 5
The Test Jog shall be used to record the history of the memory,

starting from the first system test. The log shall reference

all testing, rework and idle time for the particular memory
‘ unit, : ; ~ T ' o | !
@52  DATA RECORD

All test results s8hall be recorded in the Test Data Record, -
Motorola Document No. 12-P13721D. B

"6, PHYSICAL CEARACTERISTICS

H ' ’ ’
{i 6.1 WE IGHT

ﬁlnce the LP RASM on the scale and read and :ecord; in the data
sheet, the weight of the memory, in pounds, | |
L. 6,2 - DIMENS IONS ,
1 'ﬁeasnre and record, in the data sheet; the outside dimensions
#a shown in Figure 1, Compute and record; in the data gkeet,
the memory volumeé by multiplying dimension W by dimension H by

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

] ora INTERCONNECTION
i Record connector mate/demate history according to IUE connector

"log requirements,
At the Interface Box, set memory 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

iv{MOTOROLA JNC. | SZE | CODE TDENT NO.oWG NO.

£ BGovernment Electronics Division A 949490  12-P13722D
i 8201 £, McDOWELL ROAD ' ' '
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O | &



i connections are all labeled on the Interface Box, ‘ :
Turn the coarse voltage controls fully counterclockwise and ?
i | turn on power to all electrical test equipment. - ’
: ﬁsing the scope, adjust the Pulse Generator for +3 4+ 0,1V v ‘
Jﬁ: positive pulses of 450 + 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
' 1 o terminated in 50 ohms and connected to the tesfer when making
| these adjustments,
Normal precaution shall be taken to ensure that the e(‘;uipment "i,é ;
not dropped or damaged in any way while it is being hand]._éd, or5i &
while the connectors are being ‘engaged; I
1 12 'PRELIMINARY CONTROL SETTINGS
.’ }S;et the Tester and Interface Box controls as follows and main-
tain these control settings unless otherwise directedino the | f
individual tests, 1.
, ; ‘
' CONTROL SETTING N
TESTER . ;
BD1-BD4 (24 Switches) Up
Tape Reader Power Light Off
Run-Cff-Rewind Switch OFF
Tester Power _ Light On 'f
Address Switches "~ Down
| MOTOROL A JNC. | SZE [ ook TERT o [ove o '» — L) ]
| Government Electronics Division | A 94990 12-P13722D )
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CONTROL Y SETT ING , , ,
TESTER (Cont.) ' ' : i
' pata Switches uP .
READ/WRITE WRITE
Word Length o - 24 o
READ 1/ READ 7 Switch 'READ 1 - -
Address Pattern ' : SEQ. oo .
Data Pattern B , MAN ,
Frequency EXT, ) ! : B
INTERFACE BOX . o o éé i
Memory Select Switches All 2.4V T P
input Current Switch : GﬁD |
Output Pullup Resistor = GND
WC Switch L ‘OFF .
Initiate Pulse Switch ‘GﬁD
WC2 Switch | ; - OFF
Memory Power | OFF
K 7.3 INITIAL POWER SUPPLY CONDITIONS

Using the DVM, adjust the three supplies as follows: e
+5V to Interface Box: +5.0V + 0.1V' | | .
“+8V to Memory: +5.,0 + 0,1V )
| -6.1VJt6‘Mémory:, -6.1 + O,IV.,

VMOTOROLA JNC., | SZE [ CODE TOENT NO. [DWG NO.

Government Electronics Division | A 94990 . 12-P13722D

8201 E. McDOWELL ROAD
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7.4
1.5

7.561

7.5.2

 7.5.3

Bet the meter selection switches to measure currcnt and leave
them in this position., Disconncect the output side of anll three
power supplies from the Interface Box. }

All subsequent mention of +5V in the procedure refers to memory

ﬁower unless otherwise specified,

CHASSIS ISOLATION

Using the digital ohmmeter verify that the impedance between the

momory chassis and ground test point on the interface box is

;g 9 megohoms, Record the results in the Data Sheet.

vt

INPUT SIGNAL LOADING
Connect the two +5V supplies to the Interface Box. (If the

‘Interface Box Bupply 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*PULéE 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 agéin measure and record the current. Disconnect the
ammeter and connect the jumper wire betﬁeéh the INT PULSE and INT
PULSE SW test points. | |

heplace 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 to the GND position.

it )

T T T R
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Momontarily set MEMORY POWER to ON and mcnsure'and record the

[ H

current,
Disconnect the ammeter and replace the jumper wire., Set the ~
MEMORY SEV.ECT 1 SWITCH back to the 42,4V position, ¢
Repeat paragraph 7.5.,3 for MEMORY SELECT 2, MEMORY SELECT 3, »i %Q
and MEMORY SELECT 4. '

’*

Connect the ammeter from the READ/WRITE test point to the INPUT
CURRENT SWITCH test point., Set 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
g : émd 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 powvn switch to

the ON position and measure and record the current.

S8et the INPUT CURRENT SWITCH to the +2,4V position., Momentarily
set the MEMORY POWER switch to the ON position and measure and
| record the current, Set the INPUT CURRENT SﬁfTCH back to the
GND position, |
Repeat the above two measurements at eth of the 12 address
bit test points, Connect a jumper between the‘R/w and GND testr

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

E
]
i3
i
E

3

i

test points (i.e. with the ammeter conn, beizween a DI test point

and the INPUT CURRENT test point).
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7.6
7.6.1

WO

7.6.2

7.6.3

7.6.4

Verify that tho MEMORY POWER switch is OFF., Remove the
Jumpor from tho R/W tost point and dnstall the jumper from the

4

INT PULSE test point back in its original position, -

VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS.

Connect the Interface Box to the tester. annect the -6.1V
power supply to the Interface Box, At the tester, depress the
STOP and RESET pushbuttons. Set the initiate pulse SW to pulse
position, '
Turn the MEMORY POWER switch ON and push the START button on the
tester. The tester will wiite a "1" in all data bits in all '
4096 addresses one time and stop.,

Set the READ/WRITE switch on the testr. to the READ position,
Push the tester START button, Using the Dual Trace of the

‘0lc11103c0pe, 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 INITIATE PULSE test point., The voltagé,shall €
_be.<..100 mv, Disregard errors, |
(The recad complete output f;r this test and the data outputs

for the next test are terminated with a 1K resistor to GND).
Measure and record 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
tﬁe tester stop button.f;Sef the OUTPUT PULLUP RESISTOR BWitch‘
to the +5V position, | R '

e

?'31
‘i ;
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® 7.7
7.7.1

, 70 7 2

it 7.7.3
L 7.7.4

7.7.5
i 7.7.6
L 7.7.7
' 7.8
i 7.8.1

7.8.2

| 7.8.3
- 7.8.4

POWER CONSUMPT ION

Using the DVM, adjust the +5V and -6,1V memory power suppliecs

to +5.0 4+ 0,1V and -6,1 + 0.1V, respectively. Record the -
voltages,

ﬁsing the 428B milliammeter, measure and record the current

from the +5V memory supply. Compute and record the 45V power,
Using the miiliammeter, imeasure and record the current to the -
-6.1V supply. Compute and record the -6.1V power, ' |
Compute and record tlie total Memory Idle Power.
Set the DATA PATTERN switch to SEQ. and momentarily depyress
the RESET and START buttons. The tester should be cycling
through memoéy addresses,

Repeat 7.7.1. |
Repeat 7.7.2, X

Compute and Record the Total Active Power, Momentarily depress the
tester stop pushbutton,

READ COMPLETE TIMING

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 channel B voltage probe to the READ
COMPLETE test point. ,

Set the DATA PATTERN switch to MAN, READ/WRITE switch

to READ, and tester BD1 switch 0 to the up position,

Depress and release the RESET button, then the STAhI button.
Synchronize the oséilloscope on the legding edge of the ;nitiate

pulse,

o ik e,

S s e e

SRR RN

S
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e

7.8.5 The read complete pulse shall be a negative pulse and 3
C ] shall be generated 500 nanosotonds maximum after the lead- 4
| ing cdge of tho initiate pulse and the duration shall be - »

2560 ns minimum and 450 ns maximum. (All timing relation- j i} ;
G | , ships shall be measured at the 50% points). Record the '
pulse delay and duration in the data sheet. - 5

7.8.6 Mémentarily depress the STOP button and set the READ/WRITE

switch to WRITE. Set all data switches to the down position.
Depress and rclease 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 to the first ;
data output line test point (DO—O).',The high-to-low transi-
”t;on on the data output line shall occur prior to (or in | of
_.L , ‘ceincidence with) the leeding edge..of the read complate
~pulse. The low-to-high transition of the data output
line shall occur no earlier than 150 nanoseconds following ,;%;

the trailing edge of -the read complete pulse. (All timing

ity

.rviela.t;lon'ships shall bemeasured at the 50 percent points). -
- Record the results.
7.8.8 Pepeat the measurements of 7.8.7 at each of the remaining
| 17 data output line fest points. Record the results.

. \ ,‘f Depress and release the stop button, -
7.9 - SYSTEM FUNCTIONAL TESTS

p—

7.9.1 ‘ v Depréss and release the RESET button. Set the ADDRESS o -

-

PATTERN switch to SEQ. Adjust the pulse generator frequency
to 600 + 1.0 KHz. |

, v Set the DATA PATTERN switch to SEQ. : BTN

| MOTOROL A INC. | SZE | CODETDENT NO.JOWG NO. , P %
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4 y

é@ _; 7.9.2 Deprc ss and release the START .button. The tester will

léiﬁ' ‘ then begin cycling through ali memory locations. It steps:

{ H to tho first address, writes a "0", reads a "0", writes

;? w a '"1" and reads a "1" in all bits in that address word,

:j i? then steps to the next address, etc. The tester continuesé

i“: 1. ﬁhis cycle unless an error occurs,

ii it Test”for 2 minutes ‘and record any errors; Pepress the

Il 'STOP button, .

T 7.0.3 Set the READ 1/READ 7 Switch to the READ 7’ position. The ‘

f z;} READ 7 mode causes the tester to write a "0", read a "O" (

§ - seven times, write a "1", and read a 51" seven timéé iﬁ eaéh

? és memory location, , ; %

f 7{8;4‘ Depress and release the START button. The Tester will i
1 J ‘coﬁtinue to cycle unless an error occurs, . ;
g; Test for 2 minutes and record any errors. |
A 7.9.5 Depress and release the STOP butﬁon. Set the DATA PATTERN
 switch to MAN and the READ/WRITE switch to WRITE. Set all
13 DATA switches to the DOWN position.
T 7.9.6 Depréss and release the RESET button and then tﬁe START
%% %utton. ‘ »
g 7.9.7 Set all DATA switches to the UP position. -
i 7.9.8" Dépréss and release the RESET button and then the START
button. | | ' _ '

- i. 1.9.9 Set the READ/WRITE switch to READ. .Dépress and release

o the RESET button, R
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~ Government Electronics Division | A 94990 12-P13722D ; .
i scg%orlsghrﬁ?%%ugoﬁ?zsz : SCALE REVISION SHEET ‘

R




P

s s et g

| ' 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. - | 'fff }J §

'7.8.12  Set the READ/WRITE switch to WRITE, R
| 7.8.13  Set all DATA switches to the DOWN position. Depress and‘?eleaséﬂl yT&’ E
% the RESET button. | o ) ’\ . Lf :
é 7.8.14 Depress and release the START button. The memory will cycle - jfﬁ 3
§  | thru all 4096 addresses one time and stop. ‘ .‘ L %

? 7.9.15 Set the READ/WRITE switch to READ, Depress andlrelease'the . g

RESET button.

ol
t

’l 7
Setomethirsen-i

7.9.16 Depress and release the START button. Run for one minute. 'Recér‘d
any errors. ' %
: !

7.8.17 Depress and release the STOP button, ' . .

|
1 |
. : ; |
l" R o
éf
| .
. s :
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;_J£§7.10.7

7.11
4 Telle 1

4 7.11,2

7.11.3

7.11.4

RANDOM ACCESS CAPABILITY | g

Set the READ/WRITE switch to WRITE and the ADDRESS PATTERN ‘
switch to MAN, | : -
Select an address at random with the ADDRESS switches. . T
Set the DATA switches in a random pattern. Depress and release .
the RESET button. |
Depress and release the START button. The selected data will.'
be written into the selected address, f o ;
Depress and release the Stop button, Set the READ/WR;TE switch %
to READ, h

Depress and release the START button. The data in this address 3
location will be read;out; If An error occurs, note this in

the data sheet,

The operator should select 3 other addresses at random,repeatingi

~ steps 7.10,2 through 7.10.6 to verify the random access: capability.

NON-VOLATILITY TEST 7
Set the ADDRESS PATTERN switch to SEQ and the DATA PATTERN switch

~ to MAN.

Set the DATA switches to a random patte'n, 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,

EMOTOROLA JN C. | SZE | CODE TDENT NO.[OWG o,
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7.11.5
7.11.6

7.' 11.7 .

7.11.9
7.12

7.12,1

7.12.,2
7.12,3

1 7.12.4

7.12,5

7.12.6 .

. t
Depress and reclease the RESET button,

Turh memory power to ON,

Depress and release the START button. If any errors occur, record

them on the data sheet. If no errors occur, no words were '

d;gturbed when the power was interrupted.

.Depress -and release- the -STOP .button,

Repeat 7.11.4 through 7,11.8 four times. Record any errors.
MEMORY SELECT TEST .

!

Sct the ADDRESS PATTERN switch to SEQ and the DATA PATTERN

switch to SEQ. Set the No, O switch on BDL to the down position,

Sot the MEMORY SELECT switches to 0000, :
Lepress 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 sheect. )
Repeat 7.12.3 with the memory select switches set to 0001,
0010, 0011, 0100, 0101, 0110, 0111, 1000, 1001, 1010, 1011,
1100, 1101, and 1110, | ‘

Set the MEMORY SELECT switches to 1111,

Set the No. 0 switch on BD1l to the UP position. Depress and
ielease the RESET button, then the START button. Allow the
tebter to run for 2 minutes, Recofd any errors.‘ Depress and

release the STOP button,
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WORST CASE PATTERN TEST , ‘ ’,
Sof the DATA FPATTERN switch and the, ADDRESS PATTERN switch to

WCl. Turn the WC switch ON, Depress and release the STOP and =~

REéET buttons,
Depress and release the START button. The tester will execute
the fo}lowing sequence:

10 times.

A, VWrite a "1'" in every bit of every word 2
B, Write a "0" 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 written 'O in every bit
of every word under an even numbered word line until the
operator sequences to the next group or until an erxor is
dctected, The READ light is lit during this cycle.

NOTE: If 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-
casc pattern tests.

Run in cycle C for two minuées. Record any erfdrs on the data

sheet,

Press and release the WCl SEQ buttoh. The tester will execute

the preceeding sequence, except "even" and "odd" are inter-

1

changed. The WC2 and WC2~ lights will indicate the second

WCl group is under test. Record any errors.,

N A

G

SIQERVE e
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7.13.4 Repeat 7.13.,3 for WCl groups 3 and 4 in which "1" and "O" T i
. t . ‘,

are interchanged. Record any errors on the data sheet. ) g{ |

Depress and release the STOP button, Turn the MEMORY POWER 7: T ;

to OFF. | AR

8. TEMPERATURE TEST ' ' | SR

The temperature tests shall be conducted undér normal laboratory

conditions, with the exception of temperature. . §§ %

“ vl ;

1 i

8.1 TEST SETUP Lo R |
Place the unit in the temperature chamber and establish the ]
teat setup as shown in Figure 3, ; iy

8.2  LOW TEMPERATURE o o
Place the memory unit in a plastic bag and seal the chamber,
8.2.1 Decrease the chamber ambient temperature to -40° 1‘306.
When the chamber has reached this temperature, note the time, .
,‘8'2?2 Beginning 150 minutes after the chamber temperature has
' ‘reached -40°C, measure and record the thermistor resistance
at 10 minute intervals, At each measurement, except the '

first one, calculate the percent change from the previous

reading. When the change is less than 5 percent turn off
the chamber and proceed to paragraph 8.2.3.

- 8.2.3 Depress the START button. The memory shall run without error
| for 2 minutes. Depress the STOP button and record the results.
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8.2.4

8.2,5

8.2.6

8.2,7

8.2.8

8.2.9

8.2.10

Turn on tho chambor and set the +5V supply to 5.25V + 0.2V
and the -0,1V supply to -6,40 + ,02V, Measure and record

the power supply volt and the standby power (paragraphs L
7.7.1 through 7.7.3, except do not readjust the voltages). |
Set the READ 1/READ 7 Switch to READ 1, '

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 sheef,
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.
Set the READ 1/READ 7 Switch to READ 7.
Set the +5V supply to +4.75 + .02V and the -6.,1V supply to

-5.80 + .02V, Turn off the chamber and push the RESET
pushbutton. The memory shall run without error for two
minutes, Depress the STOP button. Record the results in

the data sheet, Set the READ 1/READ 7 Switch to READ.1. Push

the START button and readjust the voltages to 4.75 and -5.8. '
Push STOP,

Turn on the chamber and allow it to cool for 5 minutes,

Then turn off the chamber and proceed to paragraph 8.2.8.,

gnepeat paragraph 7.,13.1 through 7,13.4,

Sot the MEMORY POWER switch to ON., Depress and release the
START button, Using the DVM, adjust the memory power supplies
to +5.25 + 0,02V and -6,40 + 0,02V. Depress the STOP button.

\"Turn on the chamber and allow it to cool for 5 minutes.

Then turn off the chamber and proceed to paragraph 8.2.11,

R P AT SRR 7~ VRNRS
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8.2.11 Repeat paragraphs 7.13.1 through 7.13.4, o

. t

8.3 INTERMEOIATE TEMPERATURE TEST
| Set the chamber HEAT SELECTOR to the 375W position and the
| temperature to +85°C. Record the time.

: 8.3.1 Push the ‘Reset and START buttons.  Using the DVM, adjust |
' the memory power supplies to +5.0 + 0,2V and -6,1V +,02V. - i
Depress the STOP button, ,, ’ - o
8.3.2 At 10 minute intervals record the thermistor resistance and 1

repeat paragraphs 7.13,1 thru 7,13.4 éxcept that each test
will be run for 1 minute,. )

ﬁ ~NOTE: When the thermistor indicates the internal temperature gﬁ
1 of the MEMORY is between 0°C and 15°C open the’chamber )
and remove the plastm bag from the memory. Reseal the
chamber ., y |

Testing may be discontinued when the THERMISTOR indicates

+75° C.
8.'3,3' . When the chamber temperature rvéaches +85‘° + 3°C record the J,
time on the data sheet, - | ‘ﬁ
- 8.4 HIGH TEMPERATURE .
Beginning 50 minutes after the temperature chamber has reached £
85°C measure and record the thermistor resistance at 10 rh
A : v 1
1 minute intervals, o v i
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8.4.2

8.‘ .3

8.4.4

804.5

8.4.6

wer ——— “ - s P S et M NR WAL R T T NET N 6 RS i ok ——

(cont.)-
At each measurement except the first one caiculate the
percentage change from the previous reading. When the -

change is less than 5 percent, proceed to paragraph 8.4.1,

Set the ADDRESS PATTERN and DATA PATTERN switches to SEQ.
Turn the MEMORY POWER to ON, Using the DVM, adjust the
memory power supplies to +5.25 + 0,01V 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), Set the READ 1/READ 7 Switch'
to READ 7. ‘ ‘

Dépress the START button, The memory shall run withou% error

for 2 minutes., Record the results. Set the READ 1/READ 7
Switch to READ 1, s
Adjust the pulse generator frequency 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 + 0.02v
and -6.40 + 0,02V), Depress the STOP button. Adjust the

Qulse generator frequency to 600 + 1.0 KHz,

: nepéat 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 +4.75 + 0,02V and -5.80 + 0,02V, Depress the STOP

‘ button. ‘

Repeat paragraphs 7.13.1 through 7.13.4,
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8.4,7 Set the MEMORY POWER switch to ON, : )
Sot the +5V supply to 5,0V + .02 and the -6.1V and to -6.1 +
.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
tester will write the data once in each of the 4096 addréssgs:
and stop. Set the READ/WRITE switch to READ and push the ;‘ ‘
ST%RT pushbutton. The memory-shall run without error. After

2 minutes, push the STOP button. Record the results, -Set }

i MEMORY POWER to OFF, ) . o
9, . VACUUM TEST ;
9,1 SEIUP

r

9.1.1 Vérify that the MEMORY POWER switch on the Interface Box is
iﬁ the OFF position, Turn the 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,

v
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‘
Set the Tester and Interface Box controls as follows and main—g
tain these control settings unless otherwise directed in the _:
:lnciividual tests, | .:
ONTROL SETT ING :
TESTER |
BD1-BD4 (24 Switches) uP S : |
Tape-Reader Power ‘,i;ight off L ’
Run-OFF-Rewind Switch OFF
Tester Power Light ON . ot ’ :
ADDRESS Switches . DOWN | i
DATA Switches DOWN N )
READ/WR ITE READ
WORD LENGTH | 24 ﬂ
READ 1/READ 7 Switch - “READ 7 . ‘
ADDRESS’ PATTERN SEQ i
DATA PATTERN PR SEQ
FREQUENCY : EXT B
INTERFACE BOX , ‘ .
MEMORY SELECT SWITCHES ALl 2,4V | .
INPUT CURRENT SWITCH | GND | £ |
OUTPUT PULLUP RESISTOR . #5V | < y kB
INITIATE PULSE SWITCH PULSE ' i
¥C2 SWITCH o  oFF L D
¥C SWITCH | OFF |1
MEMORY POWER | . OFF 1q
"MOTOROLA /NC., | SZE | CODE IDENT NO.JOWG NO. | 1
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9.1.3 hPush the STOP button., Turn on all 4hree power supplies, Using
the DVM, adjust the Interfacc Box supply to +5.0 + 0,1V, Set -
the memory suppliee to approximately 45V and -6V, Set the . }f %
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, I 1
9,1.4 Using the scope, adjust the Pulse Generator for +3.0 4+ 0.1V posi- "

tive pulses of 450 4 10 nanoseconds duration (measured at the -

50% points), Using the counter, adjust the rep rate to 600 +

C o
e [

1.0 KH~z. The pulse generator must be terminated in 50 ohms and

connected to the tester when making these adjustments, Just .

Senietring

prior to starting the environmental test, proceed to the next ' ~
applicable paragrath

9,2 TEST | *
Push 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 "0" seven times in all data ' ~
bits, write a "1", read a "1" seven times in all bits, step to

the next address and repeat the same sequence. The tester will é

keep cycling until an error occurs., Record any bit errors,

Procced immediately tq paragraph 9,2.,1, * e
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"
While monitoring the tester for errors, start the vacuum chamber

pump and pump the air out of the va;uum chambe; at a rafe such
that the pressure inside the chamber drops to 7 mmHg in iess 7
than five minutcs, Record any errors,

Continue pumping the chamber until the pressure 109 mniHg., In
order to reach this pressure, the test may last several hours,.
Therefore, one hour after the test has started; the memory and
tester may be turned off by pushing the STOP pushbutton on the
tester, turning the MEMORY POWER OFF and turning the TESTER J
POWER OFF., After the chamber has reached 10™° mmag, test the

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 atmoéphere

pressure,

VIBRAT ION TEST °
The following vibration tests are to be performed in three mutualiy

perpendicular axes, The tests include sine sweep and random
vibration, and the levels to be used are described below in the
ihdividual tests. These levels are inputs 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 spectral analysis of
the tester input shall be performed to insure that the random

vibration input is within the specified limits., The analysis
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10,1
10.1.1

10.1.2

shall be.plotted and the dgta sheet kept as part of the test
data. For information only, an actelerometer' shall be mounted
on the top surface of the housing while testing the X and Z -
axes. Plot the output from this accelerometer and file as pgrtf

of the test data. ’ b
! !
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.

R ) ) "" »
Connect the equipment as shown in Figure 3 and turn on power tQ

3

all memory associated test equipment. R .

Perform parﬁgraphs 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 shown in Figure 4. (The axis order

*

.~ may be varied for convenience).

Push the STOP and RESET buttons., Turn the MEMORY POWER ON,

kPerform 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 .. Bg 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.
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10,2
lg 10.2.1

07 10,22

|11,

" 11.1

RANDOM VIBRATION . - ’

Perform the spectral analysis specified in paragraph 10,
While applying the following random vibration input, :epeatedlg

pefform the tests of paragraph 7.13.

FREQUENCY RANGE TEST LEVEL TOLERANCE

15 Hz ,0044g2/Hz + 3db -
15-70 Hz | LINEAR INCREASE  Log-Log Plot
70~100 ‘Hz | 138 B2/ Hz | + 3db
100~400 Hz LINEAR DECREASE  Log-Log Plot .
400-2000 Hz .0089 g2/Hz 43 o

The test time is to be 2 minutes per axis. : -

| Record any errors in the Data Record.

}

'Repeat paragraph 10,1,2 and 10.2, in the two other mutually

pérpendicular axes as shown in Figure 4, Push the STOP button.
Turn the MEMORY POWER OFF and then turn the TESTER POWER OFF,

SHOCK TEST

Two shocks in each directioh shall be applied along the three

<mﬁtua11y perpendicular axes of the LP RASM (total of 6 shocks),

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

NG T T e

[

%
i
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11.2
11.2.1

11,2.2

11,2.3

£

the shock in the vertical (Y)'axis as shown in Figuie 5.
(The axes order may bhe varied for cénvenience).

TEST '

Push tho 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 milliseconds, Record any bit errors., Push the
STOP button. | |
Push the RESET and START buttons, ;o
Apply a half sine shock pulse of 30 g's for a duration of 12 B
milliseconds. Record any bit errors, -
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 PONER OFF,

FINAL FUNCTIONAL TESTS

To insure that the memory is still operating properly, perform

all the tests of paragraph 7. Record the ‘data.

a -
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o ) | O SWLY ) e suppLIES

MOTOROTLA . | : S
PLATED | S

WIRE '
MEMORY e | ’ BN R
- TESTER . 1 , LoW PONER | i

RANDOM o J

X, ' | o ‘ : Motorola

Data 1/0, Ingz:face

ACCESS ‘

Data I/0s . S
— SPACECRAFT
k ; Q/ Address, and | T=5909 | Address, MEMORY =

s Comman.ls : ' Commands and
EXT . - Pover : 43

INPUT

“:;
Bl 1390 &
: PULJ..o T .
SHERATOR
—J ouTpuT
FIGURE 2, TEST SET UP ‘ !
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i

* APPLIGALIUN ' © KEVIDILUND
I NEXT ASSENMBLY USED ON LTR DESCRIPTION DATE APPROVED

Ly il X1 Initial Release —
b X2! Incorporatcd changes prior, |_7-/-73 . Hasasmn,

T to First Usage :
l X3! Change -6,9V to -6.1V ~18=73 M~

SRR % -

p———— ———

X4 Change 6000mw to 7000mw, :
o : | pages 10, 17, 19, 30. - \7-R4/-23 IJ,“,»
i LLASTERISK INDICATES DATA eight from 6.0 to .
"NHICH IS NONMANDATORY e e e 2 1
i |8, FORINFORMATION ONLY. ; .9 pounds, Page 2.
X o X5 Add weight 5.8 pounds for ==
bk magnesium chassis MCO S7835, e-10-75.4 i e,
o4 . ‘ sed per MCO , , g =
| Al 1 jr|xe | mevised S7845 42895 =l
. \ ] iy oA - o - ) . ) P "i
I ' o ’ 1 4
g St o
1 RE . -
i . / B
o GREV. e ixalxa|x3lxa(x1|xa|x1{x1
;. JSHEET 27 {28(29/30{31(32{33(34{35
A
- #LEVSTATUS| REV k 5x5|xa(x1|x1|x1|xa}x1|x1{x4 [x1]{x1|x1|x1|x1 x6{x €|X6/%6|X6|X1|X1 [X1|X1[X1|xX1
- JOF SHEETS [ SHEET |1 [2 (3 (4|56 7|8 ]9 [10[11[12[13]14[15[16[17(18[19[20(21[22]23[24[25|25
-1 5 FFOR ASSOCIATED LISTS SEE
Tmrsnpasr DRAWIIG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY

THINLESS OTHERWISE SPECIFIED[OR BY |, Tweed MOTOROLA INC. 8201 EAST McDOWELL ROAD

B ALL DIMENSIONS ARE IN o
T~ INCHES AND END USE, FOR |CHKBY Government Electronics Division / SCOTTSDALE, ARIZONA 85252 i
_ TOLERANCES SEE NOTE rc . RGT 1339 — ' e t
Bl : NQ, 4601 ‘ ¥
ATERlAL 3163 ACCEPTANCE TEST DATA SHEET,
6 LOW POWER RANDOM ACCESS SPACE-
CRAFT MEMORY, PART NO, 01-P13701D :

SIZE | CODE IDENT NO. |DWG. NO. ,
A 94990 12-P13721D

SCALE SHEETTOF 353
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t 1. SCOPE 5?
| This test data shect is to be used to record data as required : ;1
i by the Acceptance Test Procedure for the Low Power Random
% Access Spacecraft Mecmory. é
| 2. REFERENCE INFORMAT ION : g 4
2.1 SPECIFICATIONS APPLICABLE
8-562-P-24 , Low Power Random Access Spacecratt'
: _ - Memory .o ) ) .
12-P13722D Acceptance Test Procedure, Low
: Power Random Access Spacecraft
Memory

3. -  TEST DATA
unit s/N_/ 033 Start Date of Tests 2/ 26/ 75

br . Tested by __ 5. sZaer.
ATP_PARA. NO, ;
3.1 EQUIVALENT TEST EQUIPMENT |
PC, MirkiAnmETER WP #3284
L 0HCIEFCSCIPE 7E K s657 .
| e Voarmerex  FruKE g13-0A
Cou N }FR # 5745)
FO7r Sepvé  Powhn ofvew 605D A
4, PHYSICAL CHARACTERISTICS R Limit
| 8.1 WEIGHT » -
Weight of LP-RASM = Lf é"/_& @ Pounds 6.5 pounds (aluminum) "
, eéé/ 5.8 pounds (magnesium)-y
, ,/A,i ok
| i SSFC
A ' ' SIZE | CODE IDENT NO. {DWG NO.
MOTCROLA ING. . | |
| Goverament Electronics Division | ;A 94990 12-P13721D
8201 £, MDOELL ROAD | 1
SCOTISUALE, ARIZONA 55292 REVISION SHEET 2

G AL A ARDAL ANAA Y LA U EADMAY . . i it M »



8/N /Q 2 : - Date of Test ,4'/25}/)5'7
Tested By &3 /07" |

D IMENSIONS | : Limit
H~- é’ L é ZE inches ' ®

Mv=_38 2460  inches '
- & 630 inches
D= £, FLAL  inches
MD= _6L ?7( 7 inches g
VeHXWXD=_5%.0  inches® < 160 inches®

R 71/
i y/Se @
-

e . SIZE [ CODE IDENT RO. [DWG NO.
@imoronoLa iNe. E |
; | Govarnment Electronics Division A 54990 ' ) 12-P13721D
. 8201 €. McDOWELL ROAD ’
{  SCOTTSOALE ARZOWA 8552 [SCALE REVISION __ |sHMEET 3




: [Y . \ f :
sIN _ /L2 pate of Test _4£/22/>5~ |
. . T -1
- : Tested By B A 4
HE
: i
7.4 CHASSIS ISOLATION Limit 1
Impedance 2 /. 77? 71 EOM A 4 = 9 megohms i
' 7.8 INPUT SIGNAL LOADING ‘
' 7.5.2 Current from INITIATE PULSE to Gnd /i /5/ ma < 2 ma
| Current:from 2.4V to INITIATE PULSE 3:‘/3Fa < 20)a 1
7.5.3 Current from MEM SEL 1 to Gnd /,'/[/ ma <"2 ma 1
Current from 2.4V to MiM SEL 1 X. %7 po =20pa
.
. /% . !
7.5.4 Current from MEM SEL 2 to Gnd /[ ma < 2 ma
" Current from 2.4V to MEM SEL 2 3/ 76 pa =20pa
"" o Current from MEM SEL 3 to Gnd _/, / Y m | < 2 ma ]
| S Current from 2.4V to MEL SEL S 3'72"‘ ya < zor,a
. 1 |
Current from MEM SEL 4 to Gnd /r/y ma 22 ma
Current from 2. 4V to MEM SEL 4 ‘(/7 V szol..a
7.5.8%5 Current from READ/WRITE to Gnd gf G N\ < 2 ma
o Current from 2.4V to nmn/wmn —'M ‘/? . =20pm
7.5,6 Current from A’bDRESS 20 to Gnd f7 ma b= 2 ma
Current from 2.4V to ADDRESS 20;5/','21 ra " =20 ra
Y A,
R A 14 |
| IZE | CODE IDENT NO.{DWG NO.
. |MOTOROLA INC.|"|© ' |
| Governn.ent Electronics D:w‘s‘:on A 94990 12- P13721D
8201 £. McDOWELL ROAD
SCOHSOALE ARIZONA 55252 h SCALE REVISION : SHEET 4

¢ LA A AN A AN A D Lla A S’l\DNAT e ,;‘!'{'. MR Ea



I A ' .
T . . | |
| , Ss/N 303 pate of Test B. #9 .
T - ) Tested By __%/:8/7%
f g Current from ADDRESS 2° to Gnd _ 875 ma <2 m
o Current from 2.4V to ADDRESS 2L S706 pa €20 4
| - Current from ADDRESS 22 to Gnd ,ﬂé: ma < 2 ma
Current from 2.4V -to ADDRESS 22 S. (8 pa £20,a
1 Current from ADDRESS 2° to Gnd ,g X 2 ma € 2 ma
I Current from 2.4V to ADDRESS 2,3 ;5‘,3(-* ra szo‘i, a
Current from ADDRESS 24 to Gnd 4?32 ma % 2 ma
Current from 2,4V to ADDRESS 24_'_4’;_[__,,9. T &20 ra
vy - 1
@74 |
i E ~y STZE | CODE TOERT NO.[oWG O L5
B REn " ¢ : . ODE 1D . |DW .
1/i7070R0OLA INC. "
| Government Electronics Division | A 94990 12-P13721D
8701 €, MLDOVELL ROAD - ‘
. SLOTISDALE, ARIZONA 85252 [SCALE [REVISION SHEET 5

R
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R

oot R TN T e

8/N 10> Date of Test ?/7’5/;77.’
’ .
Tosted By _ /3 A
Limits
Current from ADD:dSS 2% to Gna ,y! 51 ma £ 2 ma o
Current from 2.4V to ADDRESS 25 ‘7/,73 L2 < 204/a
Current from ADDRESS 26 to Gnd 15?70 ma < 2 ma (
Current from 2.4V to ADDRESS 2°_$00 ,n & 200
vt
Current from ADDRESS 2° to Gnd 77 2~ ma € 2 ma N
’ : id
Current from 2.4V to ADDRESS 27 S b2 v £ 20/
Current from ADDRESS 28 to Gna- 9735 ma Z 2 ma l
Current from 2.4V to ADDRESS 28 79 2 £ 20/a &
. . -, o "’ -:.!
Current from ADDRESS 2° to Gnd ,267 ma & 2 ma lci
Current from 2.4V to ADDRESS 2° /, O Z P2 < 202 »
Current from ADDRESS 2 ° to Gnd ,afft ma < 2 ma
Current from 2.4V to ADDRESS 210 J,4C S 46 pa £ 2002 1
Current from ADDRESS 21 to Gnd 85 £ 2m .
Current from 2.4V to ADDRESS 21‘1 S zz. a < 20
Current from DATA IN BIT O to Gnd (,05’  ma £ 2m
Current from 2.4V to DATA IN BIT 0 7,764 M2 £ 20 .
' ;i T
. o
| @77 1
| - . b éfff 1
ALY vs-~ | SIZE | CODE IDENT NO. |DWG NO. ?75:
MOTORCLA INC. | il
Government Electronics Division | A 94900 12-P13721D
81 E. McDOKELL ROAD ‘ ]
| SCOTTSDALE, ARIZONA 85252 ISCALE  |REVISION_ [SHEET 6 -




- ‘
L S S/N [23 _ Date of Test ZZ/& 75
'r | ——' . ?
C G Tested By _ £ H49_

: : | Limits
. BE . " | |
e Bl ©  current from DATA IN BIT 1 to Gnd L2 ma €2m

i 3 Current from 2.4V to DATA IN BIT1 §,/2- pa £ 2040
/- = |

| ' Current from DATA IN BIT 2 to Gnd _/, &4 ma = 2 ma
Current from 2.4V to DATA IN BIT 2 77, 4/5~ wa £20pa

Current from DATA IN BIT 3 to Gnd ,77( ma < 2m

Current from 2.4V to DATA INBIT3 S, 7 pa <20/ |

Current from DATA IN BIT 4 to Gnd _/, O ma <. 2 ma

Current from 2.4V to DATA IN BIT 4 &é& Ad2 ' gzofua

jl ; ¢ Current from DATA IN BIT 5 to Gnd Z;JZ-Z  ma £ 2m 1
L " "' Tcurrent from 2.4V to DATA IN BIT 5 &, 72 wma = &£20ua e
Current from DATA IN BIT 6 to Gnd /, 25~ ma 4 2 ma
Current from “.:V to DATA IN BIT 6 _ 70 ua ~  £20pha
Current from DATA IN BIT 7 to Gnd _ /, 0%/ ma 4 2 ma

Current from 2.4V to DATA IN BIT 7 . 2,5’3 pa $20,ua.

R EI RO H
NN R O I TR T S T ORI T

Current from DATA IN BIT 8 to Gnd |/, 0 ma % 2 ma e
Current from 2.4V to DATA IN BIT 8 7, 5% pa L20ua |

Current from DATA IN BIT 9 to Gnd .74S ma: - 4 2 ma
Current from 2.4V to DATA INBIT 9 _3.06 ya . < 204

@A‘Sﬂ’ 11

iro ' DENT NO. .
I/JOT‘OROLA INC: SI.ZE: CODE IDENT NO. |DWG NO ‘.
- | Government Elcctronics Division | A 94990 12-P13721D

4 8201 £, McDOVIEL L ROAD ’ .
. seot [SDALE, ARIZONA 85252 SCALE REVISION . ‘ SHEET 7 ) ﬁ

Py Avaaa .. > s

BT ST S T ST S U T -




s [03 _ Date of Test y/zzf/»"

) : . . . 7 '

- _ = Tested By g, é_aq_
‘Current from DATA IN BIT 10 to 6nd 747 ma - 4 2ma ;,m |
Current from 2.4V to DATA INBIT 10 %, // pa £ 2 ! |
Current from DATA IN BIT 11 to Gnd ,974 ma . % 2ma )
Current from 2.4V to DATA IN BIT 11 2,72 wa 4 20402
Current from DATA IN BIT 12 to Gnd !2 0l ma < 2 ma
Current from 2.4V to DATA IN BIT 12 7,23 a2 <204 "
Current from DATA IN BIT 13 to Gnd ,Q ma i 5_ 2 ma = B
Current from 2,4V to DATA IN BIT 14 Z}zz_!ua & 20402 i

" Current from DATA IN BIT 14 toc Gnd ',é ZO ma L %L 2m ; j
Current from 2.4V to DATA IN BIT 14 5;02 a ' _{;20/Ja'~ . u(f
Current from DATA IN BIT 15 to Gnd 750 ma £ 2 ma b
Current from 2.4V to DATA IN BIT 15 4,77 ya = % 20pa .
Current from DATA IN BIT 16 to Gnd . 742 ma £ 2m 1
Current from 2.4V to DATA IN BIT 17 5,03 wa L 20pa’ il
Current from DATA IN BIT 17 to Gnd {7 ma £ 2ma gl
Current from 2,4V to DATA IN BIT 17 _§. /3 wa & 2008 QI

: s T f'%.j

57

IWOTOHOLA INC. SIZE | CODE IDENT NO. |DWG NO.

| Government Electronics Division | A 94990 12-P13721D

8201 £, McDOWE.LL ROAD
SCOTTSDALE, ARIZONA 85252

SCALE REVISION . [SHEET 8 y

T —

Py e i g mmn s
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) Date of Test #/7/?/7‘7
Tested By ,8 ‘ﬁ?"f :
[4

.

y . o .

Limit
‘i VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS '
READ COMPLETE voltage _ 70 " mv < 100 mv
DATA OUT BIT O voltage /0 ' mv = 100 mv
‘ DATA OUT BIT 1 voltage ___/f  mv S 160 mv
5 DATA OUT BIT 2 voltage & mv ' €100 mv
Mo DATA OUT BIT 3 voltage = //) mv £ 300 mv
o DATA OUT BIT 4 voltage - /D mv = 100 mv
AL DATA OUT BIT 5 voltage __ /O  mv = 100 mv
DATA OUT BIT 6 voltage _ ~ /0 mv =100 mv
1. DATA OUT BIT 7 voltage =230  mv = 100 nv
g“ .‘ DATA OUT BIT 8 voltage «~ Jp mv < 100 mv
ot 'DATA OUT BIT 9 voltage < /0 mv = 100 nmv
i DATA OUT BIT 10 voltage _~/&  mv = 100 mv
- DATA OUT BIT 11 voltage _+ /&  mv €100 mv
ji DATA OUT BIT 12 voltage _~/2  mv] ' €100 nv-
DATA OUT BIT 13 voltage O mv v < 100 mv
l ET DATA OUT BIT 14 voltage _ ol my « 100 nv
- DATA OUT BIT 15 voltage _ ~/0 mv €100 mv
Fi ' DATA OUT BIT 16 voltage — 30 _ mv <100 mv
- DATA OUT BIT 17 voltage ~—/QO nmv < 100 mv
| @/W
! —u/{’
pyoroé OI- IPJC. SIZE | CODE IDENT NO. |DWG NO.
Governmeat Electronics Division | A 94990 12-P13721D
chﬁlﬂgi\ﬁéo%%éﬂﬁo3?252 SCALE - IREVISION SHEET . 9
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A

Y v A

' 8/N ] Q} Date of Test #/7/7 75
. Tested By /53 M/
Limits
7.1 POWER CONSUMPTION (25°C)
7.7.1 Memory +5V Voltage l/r ??3 Volts %;
‘ Memory -6.1V voltage ~ (o,/QX Volts
+5V Current /0, %5 ma (-; ﬁ' §
+5V Power /.5 mw -—/"
§ Y L4 Y ¥
7.7.2 Memory -6.1V Current z// 7 ma i? 5
Memory -8.1V Power /3. 7 mw
7.7.3 Total Memory Idle POWGMQQ 170 mw max ;
7.7.5 Memory +5V Voltage 3, 206 Volts N e
Memory -6.1V Voltage d,/zz Volts y '
+5V Current 67{ ma 47;,/ 90
+5V Power 3975 mv” { J 47
| 3‘/ 7 ;,yo
7.7.6 Memory -6.1V Current .26/47 ma //_/ fl/
~ Memory -6.1V Power )96Y  mw - yé % O }
4 g 39
7.7.7  Total Active Power 7“7““?"?— mw 7000 mw max.
7.8 'READ COMPLETE TIMING -2
7.8.5 Dolay 7/0 ns 500 ns max.
Duration 330 ns 250 ns min ;
450 ns max. ok
' : SIZE | CODE IDENT NO. . i
MOTOROLA INC. DGO
Government Electronics Division | A 94990 12-P13721D
8201 E. McDOVELL, ROAD .
SCOTTSDALE‘ ARIZONA 85252 ~ |SCALE REVISION SHEET 10 '
AN I IR e TR TODMAT e e e i .. 1 e i




s/8 _10 %

Date of Test
Tested by

READ COMPLETE/DATA OUTPUT TIMING

DO-0
DO-1
DO-2
DO-3
DO-4
DO-5
DO-6
DO-7
no-8
DO-9
DO-10
Do-11
DO-12
p-13
DO-14
 DO-15
DO-16
DO-17

0K +~~ _REJECT

OK____.~~_REJECT

OK & REJECT

Ok~ REJECT

oK " REJECT

OK____~  REJECT
OK___.~_ REJECT

Ok o~ REJECT

OK e REJECT

ok~ REJECT

ok .~ REJECT

0K .~ REJECT g
oK .~ REJECT
Ok~ REJECT -"

oK~ REJECT

"OK ° .~~~ REJECT

OK___~ REJECT

Ok__ " REJECT_

|

Y/ 28/ 79"

BT

LIMITS -

REFER TO
TEST PROC.

t

A
@éﬁffd ;

I 770T0ROLA INC.

Government Electronics Division A

8201 £, MeDOVELL ROAD
OTTSUALE, ARIZONA 85252

va L%

CODE IDENT NO. {DWG NO.

94990

12-P13721D

~ IREVISION

__ [sdeET 11

TR T T T T T T i e e e PP U




oz

| 7.10,7

s/ | @3
i7.9 SYSTEM FUNCTIONAL TEST
7.9.2 Did an error occur?
: Yo

Yes Address Bits
7.9.4 Did an error occur?

No p///

Yes Address Bits
7.9.10 Did an error occur? .

No r//

Yes Address " Bits
7.9.16 Did an error occur?

No Z:

Yes Address Bits

7,10

7.10.6

. No

Yes

a) No
" Yes

Did ar error occur?

__Address

Did an error occur?

Address

RANDOM ACCESS CAPABILITY

Bits

Bits

m———

i
|
I
|

Kl

o . . - B

Date of Test
Tested By

-’

Limits

0 errors
0 errors
" 0 errors

0 errors

o 0 errors

0 errors

P %

%‘éyg-‘gr/‘ 73,
A — :

T T P e

I Or T

(rioToroLA INC.

Government Electronics Division

37201 €, McDOWELL ROAD

SCOTTSDALE, ARIZONA 85252

SIZE

A

- CODE IDENT NO.

94990

DWG NO.

L AL

12-P13721D

SCALE_____

[REVISION

SHEET 12

-k E A AL 4

R W o i e e i i



| S/N [ﬁ; N ' o Datc of Test #/73Z77

Tested By
b) No e

Yes " Address  Bits B 0 errors

c) No __ .~

Yes """ Address @ Bits o 0 errors

Linits

~ NON-VOLATILITY TEST

11. Did an error occur? R ‘
b No v~ ‘ R

Jost Yes Address Bits S 0 errors i

7.12 MEMORY SELECT TEST

-~ 7.12.3  Address oo (Octal) S 0000

:ﬁ%f\'ﬂ’#ﬁ"‘ - Address 0001 OO (Octal) | | . 0000 .
o 0010 A00) (Octal) ' 0000
0011 £ CEY (Octal) . 0000
0100 £ (Octal) . - " 0000
0101 & &¢%0 (Octal) * * N 0000
0110 @O (Octal) i - 0000
0111 QOO (Octal) - .t . 0000
i 1000 PPF) (Octal), | 0000
1001 Y990 (Oetal)y . . | . . 0000
1010 ’Q‘ 20& (Octai) SR 0000

i
P eyl ot D e LT X T e st D e B R o i T B e e e e

m—

=3

%ﬁgﬁ
o
N

@M’OTO“’OLA ‘”\Jc. SIZE | CODE IDENT NO. DWG} NO.

Government Electronics Division | A 94990 -7 12-P13721D

8201 £, McDOVELL ROAD : ' : I o
., SCOTTSUALE, ARIZONA 85252 [sCALE ~  [REVISION ~  — TJsHEET 13 | @&




- 7.12.6

7.13

7.13.2

7.13.3

. No

| S/N (5

Address 1011 @2 (Octal)
1100 00 (Octal)
1101 @,Qd{"'j (Octal)
1110 e o (Octal)'

Did an error occur?

No __ o~

Yes Address ___ Bits

WORST CASE PATTERN TEST

Did an error occur?

1

Yes . Bits

_;_ Address

Did an error occur?
No

Yes Address Bit

......

Date of Test _A/_/_’Z:QZ/

p

Linits

Tested By

" 0000
0000
0000
0000

« O errors

.
LA

0 errors

0 errors

»

’;, o/
~ @ ‘sl

e,

fMOTCROLA INC.

Government Electronics Division | A

SIZE

| " 8201 E. MCOOWELL ROAD
~ SCOTTSDALE, ARIZONA #5252

CODE IDENT NO.

94990

DWG NO.

12-P13721D

SCALE

TREvisioN

~[SHEET

P
i:"r’:fff»:n




S/N /0%

a) md an srror occuf?‘
No
Yes

L

ﬂﬂﬂﬂﬂ

"' Address , '

b) Did an error occur? -
No /

Yes

Address Bit

g s R
RSV [ e 4
e

.
Date of Test #24‘227

Tested By /2.

“Linits

0 errors

"0 errors

| @/’////J

dFC

liororroLa nc.[™®

| Government Electronics Division A

94990

CODE IDENT NO. |DWG NO.

12-P13721D

) 801 E. KcDOWELL ROAD
.. SCOTISUALE, ARIZONA 85252

TREVISION

SCALE

e

|SHEET 15 =




sm_[¢ 2 DATE OF TEST _ 4/ /7 /2~
. TESTED BY . B L
’ <
v . ’ -
8. TEMPERATURE TEST - © LIMITS
8.2.1 TIME 5. 57 , |
8.2.2  LOW TEMPERATURE o
' THERMISTOR RESISTANCE . e A
150 MINUTES_222. 3 K OHMS o E o
160 MINUTESZ222, ] K OHMS ¢ cmaNGE_.Z7. ''  ° ~ .=
170 MINUTES K OHMS % CHANGE I
180 MINUTES K OHMS % CHANGE ' "
190 MINUTES K OHMS % CHANGE - '
8.2.3  DID AN ERROR OCCUR? _
No_ v - S L <
YES ADDRESS BITS 0 ERRORS ||
8.2.4  -6.1 V VOLTAGE (.00 VOLTS +5 V VOLTAGE &,254 VOLTS *‘IF o
~6.1 V CURRENT /4 3 ma , +5 V CURRENT ;.9 ma |
-6.1 V POWER  9/,52 mw "4+5 V POWER 57, zL mw T E
TOTAL MEMORY IDLE POWER )43 7gmw . , - momvuax T}
. g . ’ wif
8.2.8  -6.1 V VOLTAGE (.4ozVOLTS +5 V VOLTAGE §.25 VoLTS . “J|°
' st i !
~6.1 V CURRENT 2(3 ma | +5 V CURRENT Jpp ma |
-6.1 V POWER  [,(g3mw -  +5V POWER 3 pr5,mw @ J
TOTAL MEMORY OPERATING POWER §35§ mw . ' ,}o 0 mw MAX i
‘ T ESFE *5:"1 é
MOTOROLA INC -SIZE | CODE IDENT NO. [DWG NO. o W]
L ‘ ’ . E 1 38
Government Electronics Division A 94990 12-P13721D - -l i
8201 EAST McDOWELL ROAD , ' v
SCOTTSDALE, ARIZONABS257  [SCALE ~ [REVISION  — TSHEET 16 &t




SRS e ek i it SLtee T
; e e . B . i

sy . 105 DATE OF TEST 4/ /29 /25~
' . TESTED BY 23 ZoT
: N .
. 4 . w"
8.2.6  DID AN ERROR OCCUR? '
No / ' ,
YES ADDRESS BIT * O ERRORS
8.2.8 WCa) DID AN ERROR OCCUR? | o T
| wo ! . . L
vES ADDRESS _ Y ¢ mn&gs
t ! ~
¥C b) DID AN ERROR OCCUR? ; -
o /
YES ADDRESS BIT ___ 0 ERRORS
¥C c) DID AN ERROR OCCUR?
NO _Z_
YES _ ADDRESS "~ BIT O ERRORS
¥C d) DID AN ERROR OCCUR? ‘
WO g L ’ .
YES ___ ' ADDRESS BIT " O ERRORS
8.2,6!! ¥C a) DID AN ERROR OCCUR? L - ’
| No /_ oo '
YES ADDRESS BIT 0 Ennoné
BRI /////
: GMOTOROLA INc. SIZE | CODE IDENT NO. |DWG NO. - .
-+ ¥ Government Electronics Division ' g
ap 8201 EAST McDOWELL, ROAD A 94390 12-—p1372m i
SCOTTSDALE, ARIZONA 852! [SCALE REVISION SHEET =

b R
W AVIOIN-DIAZ I ONG FORAT

A g
AR L




- . [

) . ] . |
[

S/n 1 p> * , DATE OF TEST ‘2/#7/7¢ |

‘ : TESTED BY _&. A7
. Y 4 .
, | [ ' L © LIMITS
8.2.9  (Cont.) :
j v l ; s
WC b) DID AN ERROR OCCUR? . .
%i l No —-—/-—- . ) . ’ ‘ N .‘ L '; . :;,u
YES ADDRESS BIT . ;0 Emaons |

. WC c) DID AN ERROR OCCUR? S ﬁ,}J
I No _/ | B L

YES ADDRESS -, BIT . * O ERRORS

i ? WC d) DID AN ERROR OCCUR? . T co f

KO _/~ | oy
“ . . LN . - . s
- LE3 ADDRESS BIT - e :
» o — —_— o ommom L
8.3 INTERMEDIATE TEMPERATURE TEST 4
| TIME .9 .43 | ;oo : -1
o ' =¥
it ﬁ
8.3.2 TIME  THERMISTOR READING. DID ANY ERROR OCCUR? =
| . 4.45 y2 (.9 KOHMS NO {/ YES - O ERRORS ||
L g.55 "% .7, K OHMS NO ~— YES 0 ERRORS

OHMS NO ~,/ YES
OHMS NO ~ 7 YES
OHMS NO —+~ YES
OHMS NO ~ 27 YES '
OHMS NO — .~ YES O ERRORS [1}
OHMS NO .~ YES : O ERRORS ! |
OHMS NO ~V*~ YES — . O ERRORS

OHMS NO ™77 YES —™ O ERRORS
OHMS NO —  YES ~ O ERRORS
OHMS NO —__ YES

O ERRORS |
O ERRORS |
O ERRORS - |
O ERRORS

[1?-”6. L 2aoc
1005 240
; 7R /b, A3

: ﬁ.afj_ 7.8
1 1o . > 7
10,5 & 8 T
JLO& . 7.3
ClLets 2/ °

[T

R e £

g

RRERRERERARIARRR

O ERRORS

%
e e

R S

' MOTOROLA INC. | | CooE mERTRo.TowG 0. . ]

;| Governmant Electronics Division | A 94950 12_'1;137211) . .
8201 EAST McDOWELL ROAD = | | ik
§ | SCOTTSOME ARIZONABSZS)  [SCALE — JREVISION | SAEET 18 il




sn dQ D DATE OF TEST Y/ 9/25
: ’ . ' . TESTED BY 5,« ﬁ/_f
| o  LIMITS® l
| 8.3.3 TIME o/ 5%
"“‘ 9,4/5 ) 5@ MINUTES _J 4 0f X OHMS | )
“ |70 6Q MINUTES _/-4 08§ K OHMS % CHANGE o -
%0 MINUTES K OHMS % CHANGE - A
' 80 MINUTES K OHMS. % CHANGE o ‘ B
= 90 MINUTES K OHMS % CHANGE T
i saar -6 v voumacE 4 osvors 45 v VOLTAGE 5,252YOLTS
-6.1 V CURRENT £.3 ma - +5 V CURRENT /2.2 ma |
-6.1 V POWER 40,3 mw +5.V‘ POWER _éi_l mw .
% } ~ TOTAL MEMORY IDLE powm" tpd.d_ mw 170 mw MAX :
> A : 1<
|| 8.4.2  DID AN ERROR OCCUR?
NO .
: L " YES ADDEESS BT O ERRORS
| 8.43 -6.1V VOLTAGE (.400VOLTS 45 V VOLTAGE 5.247 VOLTS
;* -6.1 V CURRENT 70 ma +5 V VOLTAGE 795 ma e
i -B.J.’V POWER’ [ 772 mw +5V 'POWER 417 mw
TOTAL MEMORY OPERATING POWER _59. 3 ° mw ' . 7000 mw MAX ||
e . ' v : . .
7 3.4.4  WCa) DID AN ERROR OCCUR? : .
oy e Ty |
i é YES . ADDRESS BIT - ‘ /jwnogs
L , >l
‘ ; OTOROLA INC. SIZE | CODE IDENT NO. [DWG NO. . '

RN L g 5 e

'Govwnm:m! Electronics Division A
8201 EAST McDOWELL ROAD

94990  12-p13721D Lo

SCCTTSDALE, ARIZONA 85257 [SCALE

JREVISON -

{SHEET 19

s i
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B e

piageon vy~

it s o

T
TR

o

8.4.4  (Cont.)

No 7
YES

¥ o/

N

YES

80/

YES

NO 2
YES

No Y

—— i

. YES

wo M
YES ___

e
C~2

ADDRESS

e
WC b) DID AN ERROR OCCUR?

WC c) DID AN ERROR OCCUR?

YES —c% ADDRESS

WC d) DID AN ERROR OCCUR ?

ADDRESS

8.4.6  WC a) DID AN ERROR OCCUR?

ADDP'.ESS

ADDRESS
WC c) DID AN ERROR OCCUR?

i we b) DID AN ERROR OCCUR?

ADDRESS

wC d)‘ DID AN ERROR OCCUR?

ADDRESS

'8.4.7  DID AN ERROR OCCUR?

- ADDRESS

' TESTED BY

BIT

BIT

BIT

BIT

BIT

DATE OF TEST

‘ o Eanij?

! N , ;’ l
L et
0 ﬁnnogs
0 Enno#s
f‘ 'O ERRORS
' o zazons

it

[ty ¢ e
&.W’ Vg R W

L5
it

e
T

ek

MOTOROLA INC

. | Government Electronics Division

SIZE

A

8201 EAST McDOWELL ROAD
SCOTTSDALE, ARIZONA 85257

CODE IDENT NO.

94990

TOWG NO.

12-P13721D

SCALE

. |REVISION

SHEET 20

~ “AV2-B-199H-100A-2 74 DWG FORMAT -~~~




S/N P> Date of Test o/ &/ 25
d ’ A .
‘ Tested by /& SiAtz7 @
‘ Limits
VACUUM 'msrff . : -
'Did Any Bit Errors Occur? o :
N [/ R . . .‘
Yes Address el Bits et 0 Errors |
Fast Decomprcss:lon W
Date 52'227( | Tested by, _A /&"'T
s
' Did Any Bit Errors Occur? | | |
No | o B e
Yes Address Bi};‘s L » 0 Errors |
Hard Vacuum @ _
‘ JDa.te ‘7/"'/7‘)/ | Tested by/é ,égﬂ,‘f
. ;? :
Did Any Bit Errors Occur? - 5;;-,4‘
No o o i -
?es ' Address Bits 0 Errors
VIEBRATION TEST :
Date f’@ié 725"
SINE SWEEP :
Axis X - Did Any Bit Errors Occur? S
no_ 4 SR Z
Yes -~ Freq ___ Address _ " Bits 0 Er rrors
H nar ' T"SIZE | CODE IDENT NO.JOWG NO,  + ™
| BATOTOROLA INC. o
§ | Government Electronics Division | A 94990 12-P13721D
| 8201 . McDOVELL ROAD , '
L [ SCOTTSUME AMZONA 85252 [SCALE REVISION _ SHEET 21 -

waanca o A RO NIRRT s e IR



‘. - " '. i : ‘ .‘ ‘
' s/N ___ ) i Date of Test & /[/7( : i
v . i { AR H ' ‘ : { ‘
) : ' Tested by/fc?’ é:“,\t K 5 J
) Axis Y - Did Any Bit Error Occur? Limits ‘ 7:‘;; ’

/ S E——— :4‘:;
| ® |

Yes ___ Freq ______ Address ______ Bits " 0 Errors : ,
Axis Z - Did Any Bit Errors Oc.cur?' . | 7 !
Yes ___ Freq ___ Address — Bits ', o “Errors | g{
RANDOM VIERATION ) ; §
Axis X - Did Any Bit Errors Occur? S

sy
H

Yo L~ T | @

Yes Freq _ Address Bits : 0 Errors Y
P Axts Y = Did Any Bit Errors Occur? 7
et e %- i

No ..__._& .4 ' M

Yes Freq ______ Address _______ Bits - 0 Errors ‘E’i

Axis Z - Did Any Bit Errors Occur?.

o L I T L QP T on
Yes _ Freq - Address Bits 0 Errors {5y 7/ ' S
T . — : T RERAL Fet PedT T o

D
<~
LY
Y
i

A .
zwj

| .. | w5 qm'
11, SHOCK TEST @ SR T
O ~ Date ﬂ7 {. Tested By

- 6 MILLISECOND DURATION SHOCK {‘ i

| Direction - : SRR, i

| C‘{/Ekf'?gzl- n Did Any Bit Elrors Oc‘cur? s | | o~ F B

Yes ______ . Address ___ Bits , . 0 Errors ) B

- . r1¢~ | SIZE | CODE IGENT NO.[DWG NO.

1MOTOROCLA INC. - _
Governmant Electronics Division | A 94990 12-P13721D N

£201 €. McDOVELL ROAD o
SCCTTSDALE, AKIZONA 85252 SCALE REVISION N |SHEET 22 i \




L L T T e TR T e e
2 .5 ~

S/N__ 163

No "

Ybs

>

No —

| it §

Yes

-

No -7

}
il Yes

]
i) Yes

No &

3 H
I H i
" Yes:

Address

Address

. ’.'-

Address

Address

v W

Date of Test 4
Tested by

Z Direction -}Did Any Bit Errors Occur?

Bits

xEDirection - Did Any Bit Errors Occur?

_ Bits

' '
L 12 MILLISECOND DURATION SHOCK
ik Y Direction - Did Any Bit Errors Occur?

Address

Bits

- Z Direction - Did Any Bit Errors’occur?

e
1 ~ . No ¢~

hits

1 , X Direction - Did Any Bit Errors Occur?

0 Errors

0 Errors

.
» .

0, Errors

0 Errops

Bits

R/ I
S a%
o

A
S
N /

8-S

[ 770TOROLA INC.

Government Clectronics Division

44 ~ 8201 F. McDOVELL ROAD
==l SCOTTSDALEL, ARIZONA 85252

SIZE

A

CODE IDENT NO. |DWG NO.

94990

12-P13721D

SCALE

~ [REVISION

ISHEET 23 ﬁ




o /N __ 163 Date of Test 5 -9-728.
f | Tested By '
7.4 CHASSIS .ISOLATION e ~ Limit
Impedance =70 " >0 megohms
7.5 INPUT SIGNAL LOADING - o - o
il 17.5.2 Current from INITIATE PULSE to Gnd //L¢ ma £ 2 ma |
Currentifrom 2,4V to INITIATE PULSE A§7pa 2 zo.,'.;a
: . v ' . . - . 1
- 7.8.,3 Current from MEM SEL 1 to Gnd /Jé? ma‘ ._::_ "2 ma : .
Current from 2.4V to MEM SEL 1 &. {2 yia =2 l;a !
7.5,4 - Current from MEM SEL 2 to Gnd _4/4C ’ ' s_- 2 ma | H
s /. Current from 2,4V to MEM SEL 2 _3. 59 };a : §20Pa o
b Vo S . . 1 : : 1
.'T e Cur_rent from MEM SEL 3 to Gnd /J ¢ _ma < 2 ma | ’" '
[ N . B . . .E;.;
Current from 2,4V to MEL SEL 3_ 3-)"/ lya = 20‘_; a ; f E
Current from \IEM SEL 4 to Gnd /./ (3 __-ma . -52 ma ;;
Current from 2. 4v to MEM SEL 4 -2 G | <20
7.5.5 Current from READ/WRITE to Gnd 0'./97-7 ma < 2 ma - o 1
Current from 2 4V to RL‘AD/\\RITE ,Q. 13 pa gzoPa B é*
7.5.6  Current from ADDRESS 2 to Gnd __+ ¥¥ ma G ‘.‘. 2 ma 1
Current from 2.4V to ADDRESS 20__4 %7 P GRS _420 'Ja o ]

7"/"U 7% - f'b j
[ T O Al F 0T, | SEE | CODE DEHT 10, [OVG . 1K

‘Government Elcctronics Division | A 94990 12- P13721D

8201 €, 'cDOVELL ROAD .
SCOTTSUALL, AKIZONA 8552 [SCALE .~ [REVISION - . IsHEET 24




" pate of Test _S-9-75

Tested By wiedn bt

S/N '(Q-Z

Currcnt

Current

Currcnt

Current

Current

Current

Current

‘Current

R

TP
SIS

S

f1rom
from

from

from

f£rom

from

from

f£rom

ADDRESS
2.4V to

ADDRESS
2;4V to

ADDRESS
2,4V to

ADDRESS
2.4V to

1
2" to Gnd 1 %X7¢ _ma

ADDRESS 2% §22 pa

22 to Gnd __.9¢?7 ma

ADDRESS 22 5787 pa

33 to Gnd __-90Y ma o

ADDRESS 23 S.357 r\a

24 to Gnd -7'1; ma

ADDRESS 24;5;33_ra

| | - Limits

€2 m

< 20,4a

< 2 ma

'!:20,48.

£2 ma:

E&20,,a

%2 ma

= 20‘)@& .

R SRR

WHOTOROL,.

| 1S,

i (‘ovommenr Electronics Division | A

SIZE

8701 £, eDOWLLL
SCOII)DAI( AKIZON

tOAD

A Bodn?

CODE IDENT HO.10wG .

94390

12-P13721D

CASCALE. .

CREVISION .

ISHEET. . 25




' 8/N /0% Date of Test _(-g-747
Tested By & ‘gg_)‘Q .
' ' Limits 8
Current from ADDRESS 2> to cnd . io{ ma < 2 ma
: 5
Current from 2.4V to ADDRESS 2° _&4.92 ya S 200
Current £rom ADDRESS 2° to Gnd g9/ < 2ma i
| Current from 2.4V to ADDRESS 2°_&,1G /Ja " £ 202 .
l ‘- Y- Vom0 g w R R R b At L I ST PPN ‘(
\ . e \vj g
Current from ADDRESS 27 toc Gnd .fZé ma < 2 ma z
Current from 2.4V to ADDRESS 2l £, 48 M £. 20//a ~
Current from ADDRESS 28 to Gnd (ol ma < 2 ma
S | - Current from 2.4V to ADDRESS 28 /oL pa £ 208
> ? 9 ' |
Current from ADDRESS 2~ to Gnd 1 99/ ma < 2 ma 2
Current from 2.4V to ADDRESS 29 /// ,/a < 20 v ’ L)
} 10 et i
Current from ADDRESS 2 to Gnd ’ f? : < 2 ma S
Current from 2.4V to ADDRESS 2 . 5.60 pa T £ 20pa
Cuarrent from ADDRESS 211 to Gnd &b ma o 2% 2 m
Current from 2.4V to ADDRESS 2%  £.y7 pa < 20pa
~ Current from DATA IN BIT O to Gnd _J.cf ma 4 2m 4
Current from 2.4V to DATA IN BITO &, 2f va & 20,2 -
- o 7..(.UJ P A oy
. . 5/?’7} i ; ;
: s . . ,1\_..‘:-.,;" T ,’7
- SIZE | CODE IDENT NO.{DWG NO. ' R R R
MOTOROLA IRC. , | oy
Government Electronics Division | A 94990 | 12-P13721D
8201 [, LcDOWIL L ROAD —
. SCOTISUALL, AKIZONA 85252 ISCALE . IrewvisoN.  IsMEETY 26 . . . |




B S b ot o i N 0 e ISR

mf‘;

e g s ey T T

i

Governmnnt [lectronics Division

E"Ul . MDONELL I\OAD

s | 94990 |

R ‘S/N /0D Date of Test § =7-2(
l;-‘t’ : Tested By<ior-9c
o Limits

R Current from DATA IN BIT 1 to Gnd _ Aol m 4 2 m

"N‘.. .

| E Current from 2.4V to DATA IN BIT 1 _ .37 pwa £ 20 A

s g : ) o
i ﬁ ..: Current from DATA IN BIT 2 to Gnd / of ma < 2m
ALLUE R Current from 2.4V to DATA IN BIT 2 _ 72,66 -pa £20pa

! -
{ . Current from DATA IN BIT 3 to Gnd JeoT ma . _4_ 2 ma
,l !, ' Current from 2.4V to DATA IN BIT 3 _%:77 pa < 20/
| Current from DATA IN BIT 4 to Gnd __ /, 92 ma < 2 ma
[ Current from 2.4V to DATA IN BIT 4 5,.20 /..ra szo/ua
Current from DATA IN BIT 5 to Gnd Lo ;; 4 2 ma
J Current from 2.4V to DATA IN BIT 5 _§g( pa £ 2044a
- Current from DATA IN BIT 6 to Gnd /.09 & 2 ma
‘ Current from 2.4V to DATA IN BIT 6 27§  wa £.204-a
Current from DATA IN BIT 7 to Gnd ’. /o7 ma 4 2 ma
. Current from 2.4V to DATA IN BIT 7 _Z2.9C  pa . L201a
| - Current from DATA IN BIT 8 to Gnd /el ma 4’2 ma
A Current from 2,4V to DATA IN BIT 8 _7 77 vJa ‘
i Current from DATA IN BIT 9 to Gnd _,9%f ma
?‘;{ Current from 2.4V to DATA IN BIT 9 5./6 ,)
o 1 15w | SIZE CODEI SERT 10, JOWG NO.
| REQTCITOLA INES,

12~ Pl 721D

P PR e . [

Inriitoine .

o Teweer o



‘8/N /03 pate of Test j—f»r'y
Tested By 42 % ,.:M '
. , | Limits
Current from DATA IN BIT 10 to Gnd . P9¢ ma & 2m
Current from 2.4V to DATA IN BIT 10 3.1/ /s < 20 ,1
Current from DATA IN BIT 11 to Gnd _ .G¢s” ma 4 2m )
Current from 2.4V to DATA IN BIT 11 2.99 A/ 420408
Current from DATA IN BIT 12 to Gnd 526 ma' T & 2ma
Current from 2.4V to DATA IN BIT 12 . Y pa £ 20402
Current from DATA IN BIT 13 to Gnd 25 4 2ma |
Current from 2.4V to DATA IN BIT 14 1 61 e < 20402
' Current from DATA IN BIT 14 to Gn.d 8@ O ma .4 2m
Current from 2.4V to DATA IN BIT 14 # 2] 4/a £ 2008 RSN
Current from DATA IN BIT 15 to Gnd .‘I'H ma . 5 2 ma o é g
Current from 2.4V to DATA IN BIT 155 10 j/a 4 2000 L
' D gy P
Current from DATA IN BIT 16 to Gnd -945 ma < 2 m
Current from 2.4V to DATA IN BIT 17.5.20 pa = . £ 20 pa
Current from DATA IN BIT 17 to Gnd __.450 ma 4 2 ma 7
Current from 2.4V to DATA IN BIT 17 5.3 /a £ 208 -
Y d T
‘ e | \. oy .
- ‘| S v‘~:»)-’..;-:‘3" ;W
Ao §iZ€ | COGE IDENT KO, DG NO. S ' —ir
MOTomoLA ING. | . I b o i
Government Electronics Division | A 94990 12-P13721D S
8701 €. MCLONELL ROAD © : : 3

SCOTISUALE. ARIZOHIA 85252 SCALE —_{REVISION TsHEET 28 j




o—— P ) [oRT . 3

8/N I077 ! S Date of Test. 5-4-75 - | ;
Tested By o ,Q < |
Limit

-

VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS

READ COMPLETE voltage 2o mv £ 100 mv 4
" DATA OUT BIT O voltage QW mv < 100 mv
s ‘ DATA QUT BIT 1 voltage 20 mv R < 100 nv
; DATA OUT BIT 2 voltage 20 mv ' ., = 100 mv
M DATA OUT BIT 3 voltage ) 0 nv £.100 mv
i DATA OUT BIT 4 voltage __|( mv = 100 mv 3
DATA OUT BIT 5 voltage __ 0 mv « 100 mv
i DATA OUT BIT 6 voltage O mvo =100 mv
T " DATA OUT BIT 7 voltage O mv . ‘ : 100 mv
DATA OUT BIT 8 voltage O~ mv . . %100 mv
DATA OUT BIT 9 voltage __ )0 mv =100 mv
i DATA OUT BIT 10 voltage 2% nv. ' < 100 mv
[ DATA OUT BIT 11 voltage _ 20 mv' . £ 100 mv
. DATA OUT BIT 12 voltage 25 - mv - £100 mv-. |
DATA OUT BIT 13 voltage _ 30 m =100 mv §
15 DATA OUT BIT 14 voltage _ 30 m o . ¢100mv
DATA OUT BIT 15 voltage _ 40 mv =100 mv B
T" : DATA OUT BIT 16 voltage __ 25  mv. . %100 my !
N - DATA OUT BIT 17 voltage 30 v o = 100. mv l
o {
“ : \ |
= - ]
| , Wi
?; e OTOmGLA 7J¢3, | SEE | CODE I0ERT 0,04 NO. | y‘
| hGovernment Electronics Division | A 94990 , A 12-p13721D
B T SO AR ERE TRV TS 3%




r 8/N mlzr, Date of Test 5 q- lz ;
! | | Tested Byt 0 |
. Limits o
7.7 POWER CONSUMPTION (25°C) ! ]
| LT
7.7.1  Memory +5V Voltage 5.011 Volts ; 5
N i . ) . o % ‘_,.
’ | Memory -6.1V voltage -‘ ’Q‘ .lg; Volts -
+5V Current 10.5" . ma :
| +5V Power C B2.615 mw " _,‘
, - ) « : %r
7.7.2 Memory -6.1V Current l_-l_‘i ma . =
Memory -6.1V Power ;‘i.ﬁQb‘ mw il
7.7.3 Total Memory Idle Powerfz 51 mw 170 mw max o
| 7.7.5  Memory +5V Voltage _g.002. _ Volts , RS i
0 Memory -6.1V Voltage ‘6’ {¢0C Volts 1 W
+5V Current 640 ma
+5V Power 23 q_¢5|,0’ mw /’ L
i7.7.6 Memory -6.1V Current 3@ - ma II i
Memory -6.1V Power | 451.85 mw . . o .
1.7.7 i_‘fl"otal Active Power’ ﬂ;q 02.¢ mw - . ' ~’_,>7000 mw max, -
| 7.8 READ COMPLETE TIMING g ' wd
7.8.5 Delay ‘ﬂO ns | 506 ns max. .
' ' Dur ation )40 ns . ) \ - 250 ns min
: e 1o 450 ns m.x.
I - . -
+ [P ~ ] SIZE | CODE TDENT 110 [DWG NO,
1 1‘ SRR ‘«‘,.L A INC' v
Govemmom Electronics Division | A 94990 | | 12-P13721D
' 2201 U, McbOWELL ROAD ' .
S L ScTSORE NNZORA @082 [STALE . [RCVISION  ~. JSiET




8/N

Do-0
po-1
DO-2
Do-3
DO-4
DO-5
Do-6
DO-7
DO-8
DO~9
DO~10
DO-11
DO-12
Do-13
DO-14
‘DO-15
' DO-16
- DO~17

4|

—

Itz

OK
OK
OK
OK
OK

OK

OK
OK

" oK

OK
OK
0K
OK
OK

OK

OK__

NN A NANIANY

NN

4

vd
v
v

__REJECT

Date of Test 5-9. 7%

=2 .
Tested by —,{-ﬁ‘&—— '

7 READ COMPLETE/DATA OUTPUT TIMING

REJECT

REJECT,

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT,

REJECT

REJECT

REJECT,

REJECT

REJECT,

..
LIMITS :‘
' :
!
. ':
. °
X s f
- L by AN -
R
-

REFER TO
TEST PROC.

1

=

UR1OTOROLA INGC. |

Government Electronics Division A

8201 €, McDOVELL RCAD
SCOTTSDALE, ARIZONA 85252 . . .

CODE IDENT NO.

94990

12-P13721D

SCALE. . - IRFVISION

3l




‘ | S/N a7 L : Date of Test §-G-75 |
| ’ & . Tested By o V) N 1
i Linits 1l
| 1.9 SYSTEM FUNCTIONAL TEST :
» iy
. 7.9.2 Did an error occur? :
No 2 , |
) Yes Address ' Bits = L 0 errors
7.9.4 Did al/grror occur? ;5 L
| Yes . Address Bits 1 , " 0 errors
f 7.9.10 Did an error occur? ;
Ej No / / | | |
5 Yes Address ' Bits ‘ . 0 errors ”
¥ 7.9.16 Did an error occur? ' -
5% No V j
| ' Yes Address Bits -+ - 0 errors
| 1.10 RANDOM ACCESS CAPABILITY B o
5 7.10.6 Did an error occur? | o : | ' 1 o i
Yes  Address: Bits 7 . o0errors §§§
1 7.10.77 ‘Did an erfor'oqcur? R ' L 4 2
3 o . . - ’ ) S Lt - . E
| . &) No v TN R i
' ‘ Yes Address Bits . . : £ - 0 errors
" ' 7
, | SIZE | CODE IDENT NO. ]D¥G NO.
- |BIOTCHS OIM/J N, T N0, DEG o
Government Electronics Division | A 949G() 12~ p13721D
| 8201 £, MDOR[LL ROAD | ' 1
* SCOTTSUALE, AIZUNA 85252  |SCALE “IREVISION . SHEET 32 T




J ‘

w -8/N 0% Date of Test 4-9--:
Tested By ACa-lr !
Limits
b) No / |
ﬂ - Yes Address - Bits 0 errors
¢) No , '
 Yes Address Bits 0 errors
7.11 NON=VOLATILITY ‘TEST
7.11.7 Did an error occur? . N .
o " |
7.11,9 No P | o
Yes Address _ Bits 0 errors
7.12 MEMORY SELECT TEST
7.12.3  Address pfioC  (Octal) 0000
7.12.4 Address 0001 poon (Octal) | 0000
., 0010 ¢gcoo (Octal) 0000
| 0011 oo o (Octal) | 0000
0100 6pgo (Octal). =~ . 0000
0101 poc o (Octal) N 0000
0110 ¢ ¢y (Octal) . 0000
0111 o co (Octal) " 0000
1000 &/, 0O (Octal) 0000
1001 oo o ¢ (Octal) 0000
1010 pooq (Octal) 0000
i ‘ .
r.. l
V1EY g o T e | SIZE | CODE IDERT HO.|DWG NO.
Mv’Ol S CLA ,iﬂu((l. |
Government Electronics Division | A 94990 12-P13721D
& 800, MeDOVELL ROAD . -
kil SCOTISOALE . ARIZGHA 85282, IeeAl €. . JREVISION. . B SRS




S/N _ g S Date of Test 5.4 75 éi
Tesied B S

PR

Address 1011 (60O (Octal) . . L 0000 =
. C 1
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Impedance Z ?'"':Z M > 9 megohms | 3
7.5 INPUT SIGNAL LOADING | | |
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L ] RR

_ ~ Limits

2% to Gna 170G ma < 2 nma
ADDRESS 2° 547 wa £ 20a
26 to Gnd 4(('0(, na £ 2 ma
ADDRESS 2° 577 4 £ 20pa
27 to Gnd :975 ma < 2 ma
ADDRESS 27 £.4 pa £ 200a
28‘1:0‘ Gnd ,6/‘7% ma Z 2 ma
ADDRESS 2° ‘fif_/‘,a < 204/
29 to Gnd 1?35/ ma, <. 2 ma
appress 2°  / /4 e < 20
210 to Gnd /:00é ma £ 2 ma
ADDRESS 210 132 ,{)a £ 20p/a
211 to Gnd ,00 ma %, 2 ma
appress 2'1 56 pa < 20 ya
BIT 0 to ond _[, 06/ ma 4 2 m

el
Bl

{IOTOROLA INC. ™™

Government Electronics Division A

8201 £, McDOVELL ROAD

CODE IDENT NO.JOViG MO,

94990

1Z-P13721D

SCOTTSDALE, ARIZONA 85252 ﬁEQ’ALE

REVISION

SHEET 6




£ £ ST A:»ﬂj L B RN “::t‘z‘.‘:ﬂl«, :L’:’z““-’_‘.%*‘?*—ﬂ‘l*‘ .

8/N e % Date of Test [/ﬂ 5/75
’ ’ 1. ¢ S
' . Testod By b Ll B
L ’ ’ o
, 5
' Limits b
e ' ’ ' (:g‘
Current from DATA IN BIT 1 to Gnd -,é 7'z'ma < 2 ma _; ‘
Curront from 2.4V to DATA INBIT 1 _ 2, 72pa £204m a4
Current from DATA IN BIT 2 to 6nd _/, 0% ma L 2ma |
Curront from 2.4V to DATA IN BIT 2 _ 2 00 pa Z20pa i
' - SRR [ B
Current from DATA IN BIT 3 to Gnd 104‘2’9 _<_ 2 ma | & -*
Current from 2.4V to DATA INBIT3 9 (¢ wa  £20/Ma ok
’ I ) .
Current from DATA IN BIT 4 to Gnd _ [, 037 ma < 2ma .
Current from 2.4V to DATA IN BIT 4 __ (2 v - £204a 1
Current from DATA IN BIT 5 to Gnd _ /09 A ma £ 2ma
Current from 2.4V to DATA IN BIT 5 _ 4 3¢ ma L2002
Current from DATA IN BIT 6 to Gnd 072 ma 5_:2 ma
Current from 2.4V to DATA IN BIT 6 7. 56) o2 42027
Current from DATA IN BIT 7 to Gnd __/, 057 ma 4 2ma
Current from 2.4V to DATA IN BIT 7 _ 7, (7 pa - L20pa
Current from DATA IN BIT & to Gnd __/ 0) % 2m
Current from 2.4V to DATA IN BIT 8 _ §, /./_/ua L20ua
Current from DATA IN BIT 9 to Gnd ,?7/ ‘ma & 2m

Current from 2.4V to DATA IN BIT 9 _ 8. %5 ya £ 20pn

n 4 @ e
'H;‘{‘IIWOTO 20LA INC.| & CODE TDENT NO, |DWG O,

Government Electronics Division | A 94990 12-P13721D

! 8201 £. McDOVELL ROAD
. SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 7
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} | ‘ l L‘ O z.r:;-mma?:a&al LRI AR i SN e S5 _J s webi 5 1 -
i‘q
8/N /0% Date of Test
' Tested By
Current from DATA IN BIT 10 to Gnd _, fi ma & 2m J
Current from 2.4V to DATA IN BIT 10 _ 2.3/4a . L20ea |
Current from DATA ‘IN BIT 11 to Gnd _ [/ 00 F ma & 2 ma
. £ ;
Current from 2.4V to DATA IN BIT 11 4/ aa 4 208 i |
L p 22 1
Curront from DATA IN BIT 12 to Gnd _ [, 095 ma 4 2m ot
Current from 2.4V to DATA IN BIT 12 _ 9,44 va < 20402 - oy
Current from DATA IN BIT 13 to Gnd _J, Q!;“é &2 ma L
Current from 2.4V to DATA IN BIT 14 _4 67 ya <2002 o
" Current from DATA IN BIT 14 to Gnd _ /0 70 m % 2m |
Current from 2,4V to DATA IN BIT 14 _Z27 Ja < 20000 . e
Current from DATA IN BIT 15 to Gnd _ /0 /¢ ma < 2ma TR
Current from 2.4V to DATA IN BIT 15 _4 3/ 4/a 2040
Current from DATA IN BIT 16 to Gnd [,0‘/‘@ ma : £ 2 ma
_Current from 2.4V to DATA IN BIT 17 &.%7 M2 = 200a
Current from DATA IN BIT 17 to Gnd /0 62 ma £ 2 ma %f-; .
Current from 2.4V to DATA IN BIT 17 7 a L 2008 SR
) IR =
, -

: ) 1z DE IB}ENT NO. |DWG NO.‘
LIOTOROLA INC. | | €0 P
Governmont Electronics Division | A 94990 12-P13721D '
~ 8201 E. McDOVELL ROAD i A
SCOTTSDALE, ARIZONA 85252 {SCALE REVISION SHEET 8 2 J

E««»m,xm—;a:,u T




S/N /O"L Date of Test 5/2 {’/75/
, ) ' Limit _, |
" 7.8 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS "
. 7.8.3  READ COMPLETE voltage ___ 5 0w €100 mv L
7.6.4 DATA OUT BIT O voltage 20 mv = 100 mv |
i DATA OUT BIT 1 voltage 22 mv % 100 mv
DATA OUT BIT 2 voltage /D mv 5*100'mv ; {
DATA OUT BIT 3 voltage 20  mv £ 100 mv ;
DATA OUT BIT 4 voltage D  mv " =100 mv 1
DATA OUT BIT 5 voltage 0  mv < 100 mv
DATA OUT BIT 6 voltage 10 mv ’ = 100 mv
DATA OUT BIT 7 voltage (V. 2100 mv |
DATA OUT BIT 8 voltage 0 mv =100 mv |
DATA OUT BIT 9 voltage 20 mv =100 mv | K
DATA OUT BIT 10 voltage Z0 nmv <100'my
DATA OUT BIT 11 voltage 20 wmv < 160 mv
DATA OUT BIT 12 voltage 20 nmv <100 nmv-
DATA OUT BIT 13 voltage 25 mv <100 mv
DATA OUT BIT 14 voltage 40 mv <100 mv
DATA OUT BIT 15 voltage [ mv <100 mv
" DATA OUT BIT 16 voltage 10 mv 2100 mv
DATA OUT BIT 17 voltage ) mv < 100 mv
| . P
e

MOTOROLA INC.

1 Government Electronics Division

£201 E, McDOVELL ROAD
SCOTTSDALE, ARIZONA 85252

SIZE | CODE IDENT NO. |DWG NO.
A 94990 18- p13721D
SCALE REVISION SHEET . 9

CANEA. D A8AU 1NYA_ 226 NUWATADMATY .




[ i | el j ! b |
8/N 10 ¢ Date of Test 5/26'/ 75
[ ]
. ‘ o
7.7 POWER CONSUMPTION (25°C) | ]
7.7.1 Memory +5V‘Voltage 5’, 005 " Volts
Memory -6.1V voltage [, [ )3 Volts
45V Current 10 ma ‘ 'f
h” +5V Power 505505 mw -
| 7.7.2 Memory -6.1V Current 3,/5 ma :
Memory -6.1V Power [9 22445 mw . ;
7.7.3 Total Memory Idle Power (%7747 mw 170 mw max g
7.7.8 Memory +5V Voltage 4,00 | Volts , ~ ..
| Memory -6.1V Voltage /{ ,/02 Volts . “
+5V Current’ 6&2 ma % :
+5V Power 3325,((5 mw |
| | — |
7.7.6 Memory -6.1V Current 225 ma i
Memory -6.1V Power /373.(25 mw
T.7.7 Total Active Power 4(99,290 mw 7000 mw max.
: ’ R - |
| ' ' | i 34
7.8 READ COMPLETE TIMING bl
7.8.‘5_-7" Delay 375/ ns - 500 ns max. J‘ |
‘Duration 32Q n 250 ns min
o ; 450 ns max. ; :
@ -
0 TOITOLA [N, | SZE [ CO0E 0ENT N, [OWG N, T
C‘ovemment Electronics Division | A 94990 12-P13721D -
8201 E. McDOWELL ROAD S
 SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 10 R




-

: B s—— | S, SN TUN SRS SN Y

RIS SV e e deei . e - . . P |

A i S
T i.l'“

8/N [0 . . Date of Test [/23'17.)‘ .|
o Tosted by _g7Cto O, - .

LN
-
-t

© s LIMITS ! Lo
REAI COMPLETE/DATA OUTPUT TIMING : f } 3

N\

DO-0  OK
po-1  ©
DO-2
Do-3
DO-4
DO-5

REJECT.

\

REJECT

W

g{gi
[ ]

S

REJECT

REJECT

REJECT , , .

REJECT L I )

DO-6 REJECT

DO-7
DO-8
DO~9
DO-10
DO~11
DO~ 12

' po-13
DO-14
DO-15
DO-16

- DO-17

REJECT : REFER TO
, . TEST PROC.
REJECT

REJECT, A SRR o e
REJECT | AR -

\

/ / REJECT ' R
REJECT ____ ' |

i

|

_REJECT, » | S
Y /' REJECT ‘ '
REJECT

REJECT

A

=

REJECT

SRR Bk st s a0 L T I L RN

L 10OTOROLA INC. SIZE | CODE IDENT NO. nwé NO.

| Government Electronics Division | A 94990 12-P13721D ) ;

L& SCOTSOAL € ARIZOHA 85252 LE EVISION SHEET 3
b e .E, ARl SCA R . H 11 4

R ———
A T A A MMy




RO S

Ao 1 1. 1 _ | 1 b
. A
S/N /0? Date of Test Q/Zg/7£/ ¥
i Tested By
7.9 SYSTEM FUNCTIONAL TEST i
7.9.2 Did an error occur?
No _ X | |
Yes Address Bits 0 errors: r
;7.,9.:’4 l}id an erxror occur? . .
. No , S
h Yes Address Bits 0 errors. o
5‘ 7.9.10 Did an error occur? | , - .
} Yes Address ' Bits : 0 errors
o 0 T T .
7.9.16 Did an error occur?
No X . il
: Yes Address Bits 0 errors o
e . ! 3l
‘ 7.10 RANDOM ACCESS CAPABILITY st
7.10,6 Did an error occur? , it
| No ' :
=i X : &
; Yes Address Bits 0 errors s
7.10.7 Did an error occur? s ﬁ.
o a) No X B L
b . Yes Address Bits .0 errors
| . S
an ‘ ‘ SIZE | CODE IDENT NO. [DWG NO. —
VMCTOCROLA INC. ) | .
‘Government Electronics Divisicn | A 94990 ' 12- P13721D N
" 8201 £. MeDOVILL ROAD i
SCOT]SDALE ARl?ONA 85252 SCALE REVISION SHEET 12 »




LT ) i  F— P T |

8S/N /(’¢ Date of Test & /29/756
, ) . . Tested By z .

o« ' Limits

K
%
H
: *m“-‘":‘" A

b) No X . .o
Yes " Address Bits 0 errors
¢c) No X ‘

Yes " Address Bits o 0 errors

Aisrd S S SRR

7.11 NON-VOLATILITY TEST . , S i

¢

./ f 7.11.7 Did an error occur? S , B P
& ‘ )
1| 71,9 Ne X : Y T .
o, Yes Address __ Bits C ~ 0 errors

‘e . 3 ‘

g 7.12  MEMORY SELECT TEST

AL M R e R R R )

7.12.3 Address ({0 O) (Octal) _ , | 0000

8 7,12.4 Address 0oo1r 00 (octal) - | 0000 le
| | oo10 0000 (octal) 0000
oo1r 000D (octal) L 0000 1]
0100 _(00D (0ctal) ' . . 0000
0101 _p O (Octal) - ) 0000
0110 0000 (Octal) ‘ - - - 0000
0111 pppD (Octal) S+ o000
1000 _0000 (Octal) .- . 0000
1001 YO0 (Octal) T . 0000
1010 0000 (Octal) ;s 0000

i R e

OSHEE PE

S B L S 5 e e e s b

EAFas LTS

:,;/;;‘FOTO RROLA [AJC., | SZE | CODE ENT O. D\‘JG'NO.

E TGovernment Electronics Division A 94990 | 12-P13721D

8201 E. McDOWELL ROAD
SCOTTSUALE, ARIZONA 85252 SCALE

REVISION SHEET 13

Y



S AL E L B R e 5 et L A AT e T gz e b | s o

L&’:—.:L"r—:&&v'—!:".wam.r.&b-«mga,c St s

i ‘ S/N ] 04 " | ‘ Date of Test 5, 73/7;/a
| ;o | | . ‘ Tested By G\, 1
' ., ' Linits
Address 1011 0000 (Octal) B | 0000
1100 9000 _ (Octal) 0000
1101 0000 (Octal) | " 0000

1110 000  (Octal) S 0000

- 7.12.6 Dld an erroerccur‘?

7
TV

No ' .
. . : e | I ‘
Yes Address Bits 0 errors ﬁ -
. tr : ‘
?.13 WORST CASE PATTERN TEST i
7.13.2 Did an error occur? 3
- No _ X , B | .
Yes ' Address "Bits , 0 errors
7.13.3 Did an error occur? ’ . .
| No X
Yes  Address Bits Lo "0 errors
/ L
. ""’“E
1 : A
,l'.
| 7
z’ 4

iwo .I;“O[?OLA I’n.‘!c' SIZE | CODE IDENT NO.|DWG NO. g ;
Government Electronics Division A : 94990 12-P13721D ¥
8201 E. McDOVELL ROAD ’ s
SCOTTSDALE, ARIZONA 85252 ISCALE REVISION SHEET 14 =
e R f B e P B TV P D S AT e Y RN , Sy e e e " . ;.‘ N rom :




P l';:
b
A
b
~

T

B

7.13.4 a) Did an error occur? . , ,
¥ O \
Yes ' Address ' Bit - B 0 errors

F

b) Did an error occur? - e |
No | | .
Yes Address __ Bit _ | 0 errors

e L ] D ]
’ , . - \

. - R

F

o
: o
S
- . i |
i I
I =
* i
H 5;. d
“v R e .. )g
. i | o, '

2 BIOTOROLA IINC, | SZE | COoDE TDENT 0. WG NO. |

‘»‘Cviovorhment Electronics Division | A 94990 12-P13721D

8201 €. McDOWELL ROAD -~
SCOTTSDALE, ARIZONA 85252 ISCALE = IREVISION

 |SHEET 15




ot s /| 04 DATE OF TEST {/12/ 75
’ 3: e 1 ) et
8. TEMPERATURE TEST LIMITS i |
8.2.1 TIME /700
N 8.2.2  LOW TEMPERATURE SRR
o THERMISTOR RESISTANCE | R
150 MINUTES__200 K OHMS ~ -» SR B
' L 2 7 P ‘5? !
160 MINUTES___20% K OHMS q CHANGE__ 4 /4 , S 5
: - " L 7 ] ;
170 MINUTES K OHMS % CHANGE . T .
180 MINUTES K OHMS % CHANGE . IR S
190 MINUTES K OHMS % CHANGE g
: , T - g
8.2.3 DID AN ERROR OCCUR? \ i
» , ,
YES ADDRESS BITS 0 ERRORS | ;
, ' ‘ . S
8.2.4  -6.1 V VOLTAGE (/{4 voLTs +5 V VOLTAGE % %7 voLTS . iﬁﬂ ’
i o L .
-6.1 V CURRENT /4.0 ma +5 v CURRENT /0.9 ma 1
; -6.1 V POWER ¢5,(5¢ mw +5 V POWER 246372 mw
TOTAL MEMORY IDLE POWER [4(, 3w 170 mw MAX |
8.2.5 -6.1 V VOLTAGE (;./f)[ voLTs +5 V VOLTAGE .{jﬁ voLTS
-6.1 V CURRENT 457 ma +5.V CURRENT 445 ma .
| -6.1 V POWER [(Z40if mw +5 V POWER 339535 mw
. TOTAL MEMORY OPERATING POWER 522449 mw : 7000 mw MAX il |
. : SIZE | CODE IDENT NO. |DWG NO. 3 %
[n1oTCROLA INC. . i
| | Governmant Electronics Division | A 94990 12-P13721D . i
8201 CAST McDOWELL ROAD | !
g SCOTTSDALE, ARIZONA 85257 SCALE ~ [ReEviSION SHEET 16 il j




s/iu ) /) & | | DATE OF TEST 5, Af/"

s TESTED BY ,@__‘L

. _ ' ‘ ‘ ) | LIMITS
8.2.6  DID AN ERROR OCCUR?

No X

YES | 'ADDRESS BIT . .0 ERRORS ¥

C———— CEES————————— | e ev—

8,2,8  WC a) DID AN ERROR OCCUR? - E

NO X

YES ADDRESS - oBIT 0 ERRORS

e R R S

» t i
' . -~

WC b) DID AN ERROR occun? T . : - 1

o X

YES | ADDRESS - DIT | 0 ERRORS

L e B

enmag—

L
.
B BAICREC NV ARSIV 5t N

WC c) DID AN ERROR occua?» ‘ o

o A

YES ADDRESS " BIT - 0 ERRORS

"'WC d) DID AN ERROR OCCUR?

o A S
YES ADDRESS BIT ____ O ERRORS

8.2.11 WC a) DID AN ERROR OCCUR?

No X - “.f | o

YES  ADDRESS _ BIT _____\_ O ERRORS

.
4
]

I&?OF'OHOLA IPJC. SIZE | CODE IDENT NO. |DVG NO.
. | Government Elcctronics Division | A 94990

12-P13721D E
8201 EAST McDOWELL ROAD L
SCOTTSDALE, ARIZONA 85257 - {SCALE REVISION SHEET 17 . g‘i

osp—




' .o 5&
. ! L e
S/N s " DATE OF TEST 5/2 7/74 ~Z| =
,  TESTED BY 1@'&1(«‘ &
! 3 o
. . LIMITS i ;
. |
8.2.11  (Cont.) ] _{
WC b) DID AN ERROR OCCUR? o
No A | . ]
YES - ADDRESS BIT ___ O ERRORS 5 |
WC c¢) DID AN ERROR OCCUR? | - e
NO >< ' ' ' ] ‘ - j :
YES ADDRESS . BIT 'O ERRORS [}
WC d) DID AN ERROR OCCUR? 1
No A P .
YES ADDRESS BIT - O ERRORS |
| . i Tg
8.3 INTERMEDIATE TEMPERATURE TEST 1]
V] " ( v'%i“.".a
TiME (D16 p
8.3.2  TIME THERMISTOR READING. DID ANY ERROR OCCUR? =
| 1020 |3(K Kk omMS NO x  YES . O ERRORS |
(2236 77.¢__ K OHMS NO ~ ¥ YES " O ERRORS ™7
ity . 3= K OHMS NO —» _ YES — ' O ERRORS _
[tost [1.7_ K OHMS  NO "%~ YES O ERRORS |
T T A K OHMS NO ~v YES — .0 ERRORS ..
Y 717" K OMiS NO ~y_ YES —— O ERRORS
Y , K OHMS NO — YES O ERRORS 7
| ‘i‘ﬁz 7.4/ K OHMS NO Ty YES ___ O ERRORS |
A 7.3 7 K OHMS NO T\ YES T O ERRORS
uj:h 204 KOHMS NO T} YES O ERRORS :}
ST 7] _ K OHMS NO ~yw_ YES O ERRORS ||| !
: - i K OHMS NO YES T .0 ERRORS ™|
SIZE | CODE IDENT NO.[DWG NO, |
MOTOROLA INC. | ‘ R i
Government Electronics Division | A 94990 12-P13721D alt B 1
8201 EAST McDOWELL ROAD 4 il
SCOTTSDALE, ARIZONA 85257 SCALE REVISION SHEET 18 Wl *!
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o4 ,  DATE OF TEST [/ R 7/ 75/
' ' TESTED BY m\
1 e
o B e _/]; 30
' 8.4 50 MINUTES _~——— K OHMS | | o
B 60 MINUTES _~— K OHMS % CHANGE ‘ | S
70 MINUTES __—= K OHMS % CHANGE | .
80 MINUTES /. 5] K OHMS % CHANGE
90 MINUTES _|. 4/ K OHMS % CHANGE 0004 ., S
8.4.1  -6.1V VOLTAGE ({3 VOLTS +5 V VOLTAGE 4,25€ VOLTS
-6.1 V CURRENT _7,) ma. +5 V CURRENT _)Z.Una |
-6.1 V POWER 45 442 mw - 45 V' POWER &_Q_-me
TOTAL MEMORY IDLE POWER }{4.53%3 | . 170 mw MAX
.
8.4.2  DID AN ERROR OCCUR?
CoMox o,
YES ADDRESS BIT . O ERRORS
8.,4.3  -6.1 V VOLTAGE / #/DVOLTS  +5 V VOLTAGE §.Z5% VOLTS
=6.1 V CURRENT 77 ma +5 V VOLTAGE 79[ ma .
6.1V POWER T mw 1760 +5 V POWER Ww I
TOTAL MEMORY OPERATING POWERW 7000 mw MAX
S914 S
8.4.4  WC a) DID AN ERROR OCCUR? | L S
' No _ )X o )
YES ADDRESS ___ BIT

e

10 O‘:\?OLA INC. SIZE | CODE IDENT NO. |DWG NO.

Government Electronics Division | A 94990 12-P13721D

801 EAST McDOWELL ROAD ‘
SGOTTSOALE, ARIZONABS2S?  [SCALE _ [REVISION _ — [SHEET 19
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LTI T e

[0

S/N

(Cbnf.) '

WC b} DID AN ERROR OCCUR?

NO X

YES ____
WC ¢) DID AN ERROR OCCUR?

NO X :

sts ADDRESS

WC d) DID AN ERROR OCCUR ?

NO_L_ | . ,
YES : |

YADISRESS

8.4.4

ADDRESS

WC a) DID AN ERROR OCCUR?
o WC b) DID AN ERROR OCCUR?
no X _
YES ,
WC ¢) DID AN ERROR OCCUR?

No X _

YES ____
WC d) DID AN ERROR OCCUR?

8.4.6

ADDRESS
ADDRESS _

ADDRESS o

YES ____ 'ADDRESS

‘DID AN ERROR OCCUR?

NO ‘S
YES ‘

8.4.7

ADDRESS

' BIT

DATE Or TEST

5/29/7

TESTED BY

" LIMITS |-

'
-
-

E

BIT O ERRORS

BIT

4 &
A ] o i

BIT

7]
X :
ERRORS

i 0

BIT
O ERRORS
BIT
BIT

BIT

O ERRORS

S|

O ERRORS

O ERRORS

O ERRORS

O ERRORS

|roTOoROLA INC.

1 Government Elcctronics Division A

CODE IDENT NO.

94990

SIZE

8701 LAST McDOWELL ROAD

OVIG NO.

12-P13721D

- SCOTTSDALE, ARIZONA 85257 [SCALE

[REVISION

SHEET 20
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i T P | | i
' z;" . L
1=  8/N \joa ' Date of Test ( -3 75
di i PN 3
e Tested by ﬁ: O 1S
ol N ’ Limits @
bl e, VACUUM TEST ' h :
E X» 9.9 Did Any Bit Errors Occur? e 3191% i
11 Yes Address Bits 0 Errors
k= 9.2,1 Fast Decompression . L
R Date (.-3-1% Tested by A e,
S Did Any Bit Errors Occur? ’ Y ’ o
ﬁén No___L—" . | - | 1
o . . V- |
v %M Yes Address Bits 0 Errors -. - TR
e , : g 3
Hard Vacuum | | ‘ - B '
Date (- -3% , Tested by F‘
Did Any Bit Errors Occurf? | : -
No L— : : ¥ o
, Lo . ; ' " 21019
’Yes Addrgss_______A Bits 0 Errors e
'VIBRATION TEST .
Date (. -S -)s Tested by Py
SINE SWEEP | |
Axis X - Did Any Bit Errors Occur?
No ¢~ , | |
Yes ' Freq_____ Address___ Bits 0 Errors .
= SIZE | CODE IDENT NO.|DVG NO.
JROTOROLA INC. v
T*Government Electronics Division | A 94990 ; 12-P13721D b
B/01 E. McDOVELL ROAD
SCOTTSDALE, ARIZONA 85252 SCALE REVISIO SHEET 21
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| SO | { i 1 i [ ! .
8/N 164 : Date of Test _L[ -5 -15 =
g { . -
' Tosted by 1
ii . g ﬁ‘\""‘.i}
i ,
N Axis Y - Did Any Bit Error Occur? Limits 8V & E |
% No |~ ) ~r
| Yos Froq Address Bits " 0 Errors ! |
i Axis 4 = Did Any Bit Errors Occur? e
i No b= *3
g Yes Freq Address Bits 0 Errors | g
RANDOM VIBRATION ’
Axis X - Did Any Bit Errors Occur? -
No _{—— } .
Yes Freq | Address Bits 0 Errors g
Axis Y - Did Ahy Bit Errors Occur? o
g ~ No _bt—— }
| | | Yes Freq Address ‘Bits 0 Errors Z
! | |
i Axis Z - Did Any Bit Errors Occur? i
| No ).
. ‘ : ":':".‘ -
Yes Freq ‘ Address Bits O Errors R, = 5“% QL
11, SHOCK TEST | ~ » : ¥
Date & 375 Tested By ,éﬁ:—mMﬂ o -
- 6 MILLYSECOND DURATION SHOCK ~
: ¥ Direciion - Did Any Bit Errors Occur? } v |
: O " o .t ’ -
\ No
T MAY 3 01975 £
| Yes Address Bits 0 Errors iy
‘ . STZE | CODE IDENT NO.|DVG NO. -
. |MOTOROLA INC.
i | Government Electronics Division | A 94990 12-P13721D ‘
8201 [ MCcDOYELL ROAD
- SCOT ISDALE, ARIZONA 85252 SCALE REVISION SHEET 22
St . ALIILIGNI.MANA.7 hQ DG FNRUAT R T : L e




S/N___1o4 : . Date of Test_S;3¢-D%
Tested by _Aﬁ\x\k '
’ ‘ B . Limits o
| . . ' - ‘30\91‘3
Z Direction - Did Any Bit Errors Occur? . A ,@
No - L— ' ' ,
Yes Address Bits | 0 Erro:s
X Direction - Did Any Bit Errors Occur?
No ——L-:-— . ' "A'
Yos Address _ Bits | 0 Errors
12 MILLISECOND DURATION SHOCK S e
Y Direction - Did Any Bit Errors Occur? w
No L— - e
Yés Address Bits — 0 Errors
E— . — i )
Z Direction - Did Any Bit Errors Occur? _
No t— : o ‘ '
Yes Address | Bits 0 Errors
X Direction - Did Any Bit Errors Occur?
No bL—" | ,
Yes Address __ Bits __ 0 Errors
P |
o ' T @
R . \“’330\ RN
B SIZE | CODE IDENT NO.|OWG NO.
 BMOTOROLA ING. | | :
- TGovernm:nt Electronics Division | A 94990 12-P13721D
8201 ., McDOWELL ROAD :
SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 23
R Ao INNAL t0 DUC FORYAT.. - A e ]




7.4

7.5
7.5.2

7.5.3

*T.5.4

7.5.5

7.5.6

‘8/N

/by

CHASSIS ISOLATION

Impedance

= 9

“Tested By 1 ’

Limit

INPUT SIGNAL LOADING

Curmrent

Current

Current

Current

CUrrent

Current

Curmrcnt

Current

Current

Currcnt

Current

Currcnt

Current’

Currcant

from

“from

from

f1om

from

from

from

£rom

f1rom

from

fronm

from

£rom

from

INITIATE PULSE to Gnd /.38 wma

2,4V to

MEM SEL
2.4V to

MEM SEL
2.1V to

MEM SEL
2.4V to

MEM SEL

2.4V to appRress 2°_( 39 »o ‘gf‘-..fézo),.oa'

= 2 ma
INITIATE PULSE /.31 pa < 20pa
1 to Gnd /3_8 ina < 2 ma
MEM SEL 1 .27 fia < 20 o
2 toGnd ___ /. 49 ma < 2 ma
MEM SEL 2 /-3 6 ya =20 a
3toGnd _[ 38 ma < 2 Ma
MEL SEL 3_J 34  ya <20y

,, ] |

4toGnd __I.3B ma <2 ma

2.4V to MEM SEL 4 _.96 pa  Z%20pa
READ/WRITE to Gnd ___| 002 ma = 2m
2.4V to READ/WRITE _1.26 ya < 20 o2
. 1

ADDRESS 2 to Gnd =9 ___ma = 2 ma

Datc of Test G/6 /7T

= 9 mcgohms

[EQTO

QLA TG,

Government Elcctronics Division "A

87201
SCOTTSDALL, ARIZONA 65252 S

. WeDONELL ROAD

SIZE | CODE IDEHNT 1O, IDVG NO.
94990 12-P13721D
[scAtE  JREVISION © |SHEET 24




1
S eretee WL e o, ok ) ML Sl

T IS R R S T S R

S/N . /04 , | Date of Test é/gé/?.s"
Tested By ol ' '

Current from ADDRESS 21 toGnd . 20 ma < 2 ma
Currcnt from 2,4V to ADDRESS 21 S 2.3 a : < 20,4a

Currcent from ADDRESS 22 to Gnd .9 Z. ma < 2 ma

Current from 2.4V to ADDRESS 22 6. 76 pa | “ 20 pa

Current from ADDRESS 33 to Gna 70 ma - &£ 2ma

.-y
P DI | k

Currcnt from 2,4V to ADDRESS 23 7. 90 na " < 20

1 ®
i 3
)

Current from ADDRESS 2% to Gnd __. 7§ ma %2 ma
Current from 2.4V to ADDRESS 2f v 83 pa <20 P '

U0 700 A 177¢, | SZE | CODE TDERT RO, [D3G . |
TR 4’6 b o s~ e
‘ r’Govemment Electronics Division A 94990 ‘ 12-P13721D

8201 E, “cDOVELL KOAD
 SCOTTSDALE, ARIZUNA 2232 [SCALE ~ JREVISION SHEET 25




S NS S 1 S 1 1 1 ! !
S/N 0 Y . Date of Test é(é [0
. Tested By ﬁ’i Qg e
' Linits -
Currcnt from ADDRESS 2° to Gnd .H9 m < 2 ma
Current from 2.4V to ADDRESS 2° S g2 ypa & 204/a :
g Current from ADDRESS 26 to Gnd 89 ma £ 2 ma d
Current from 2,4V to ADDRESS 25 $. s /uu ’ & 20a 0]
' o . . _,
Current from ADDRESS. 27 to Gnd .96 ma < 2 ma g
‘ Currcnt from 2,4V to ADDRESS 2! (.53 M2 4 20/ o
| | 4
Current from ADDRESS 2° to Gnd 93 ma < 2 ma '
f Current from 2.4V to ADDRESS 28 /. /0 .ﬂ'a £ 20478 | ;
" n o -
' Current from ADDRESS 2° to Gnd 2 4 2 ma
Current from 2.4V to ADDRESS 2° /.09 //a < 2002
10 - L i
Current from ADDRESS 2 - to Gnd .99 £ 2 ma - &
Current from 2,4V to ADDRESS 2'° :Z/Ja ‘& 20p/a q
L
Current from ADDRESS ,211 to Gnd .29 ma %, 2 ma -
} ~ Current from 2,4V to ADDRESS 211 [ .30 Ma 20 /7a :E
Current from DATA IN BIT O to Gnd | @4 ma 4 2 ma 3
Current from 2.4V to DATA IN BIT 0 /gp pa 20,2
. Ra2o |
e
I Gy ey vy SIZE | CODE IDENT NO.|DwG RO, ?‘
IOTOROLA ING
| Government Electronics D;v:svon A 94990 12-P13721D
- : 8201 £, McDQVLLL ROAD '
= B - _-xrm‘mmu ARIZONA 85202 -

Loty
g

ISCALE

- IREVISION

— ISHEET 26
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Wt Risai
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i
|

“ ‘8/N lod . Date of Test >~
] e Tested By ) '

Sa
=
Ll
3
-
(22
]

!w—«i n . . {u .Iuii

Sy ' Currcent from DATA IN BIT 1 to Gnd _ /0 & ma & 7 oma
. "1 ) i
EE ST Curront from 2.4V to DATA IN BIT1 7. 32 Aa L2040 |
o : Current -from DATA IN BIT 2 to Gnd _/ O (p ma < 2 m
: ; I i Current from 2,4V to DATA IN BIT 2 _(,. 7] pa P 20/ a

a ‘ Current from DATA IN BIT 3 to Gnd /O3 ma . < 2 ma

. ] ' . .

| Current from 2.4V to DATA' IN BIT 3 G 22 pa < 20/a

| g‘ Current from DATA IN BIT 4 to Gnd __/ n2. ma <. 2 ma ‘
E Current from 2.4V to DATA IN BIT 4 q. /é___,‘.)a 5'20'/;.@
E Current from DATA IN BIT 5 to Gnd __ ) 04 ma 4 2 ma
. Current from 2.4V to DATA IN BIT 5 _§ .97 aa «2200a
: ‘ e
Current from DATA IN BIT G to Gnd _ /. O0b ma < 2 m
| Current from 2.4V to DATA IN BIT 6 __7.65 ,a  &,2042
Current from DATA IN BIT 7 to Gnd __| OY ma 4 2m
Current from 2.4V to DATA IN BIT 7 _ 72, 3] pa - £20//a
Cerent from DATA IN BIT 8 to Gnd ] 03 ma ._“:..2 ma
Current from 2.4V to DATA IN BIT 8 _7.73 ua :_i20,ua
Current from DATA IN BIT 9 to Gnd .57 _ma 4L 2 ma
Current from 2.4V to DATA IN BIT 9 _B.09 pa < 20p4a
B} | py ey g | SIZE | CODE IDEAT NO.JOWG NO. . —
L TEOTOIOLA TG, ’
- 4:Government Electronics Division | A 94990 12-PL3721D

gl

: 8201 €. MeDOWELL ROAD . A ,
LT AATYICHALE . ARMEZONMA - R82092 - o clemaAaL L B P T I R T T Y = A . e,




R e - S e oY 4. . . l R e Jg T e e i .

X

o1

'sS/N ___JoY | Date of Test (- s i
. Tested By PR

Limits |

Curront from DATA IN BIT 10 to Gnd __,G8 ma 4 2 ma - |

Currcent from 2.4V to DATA IN BIT 10 Q 89 ra - & 2080m -1 |

Current from DATA IN BIT 11 to Gnd 99 ma L 2m -
Current from 2.4V to DATA IN BIT 11 8.0 a4 20402 i

Current from DATA IN BIT 12 tc Gnd __ /.04 ma % 2 ma .

Current from 2,4V to DATA IN BIT 12 9.¢43 ,a | <2040 | o I

Current from DATA IN BIT 13 to Gnd l.04 ma = 2 ma C

Curront from 2.4V to DATA IN BIT 14 G./2 Wwa <2002 | :
Current from DATA IN BIT 14 to Gnd _ /.05 ma 4 2ma }
Current from 2,4V to DATA IN BIT 14 £ 93 Va f_-'.zbﬂa | ‘

Current from DATA IN BIT 15 to Gnd /] 0b ma . £ 2 ma -

Current from 2.4V to DATA IN BIT 15 4 09 /a % 20p0a 1
~Current from DATA IN BIT 16 to Gnd /[ 03 ma < 9 ma " i

Current from 2,4V to DATA IN BIT 17 4, /6 a ..‘.-.20/:9. 4

Current from DATA IN BIT 17 to Gnd _ /. 05 ma £ 2 ma g

Current from 2.4V to DATA IN BIT 17 _7.24 ,a £ 20wa
YTy 77~ | SIZE ] CODE IDENT NO. JDVG NO., i
LCTCITOLA IMC. _ s

Government Flectronics Division | A 94990 12-P13721D )

8201 €. }4cOOVELL ROAD L
_eRATISHALE. ARIZONA 85252 - Is;ate . InFvision. . I<ueeT 28 . 4




o ! g - ! 1 | ! ,,
2
S/N )04 _ - Date of Test G/ &/72$" |
VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS |
READ COMPLETE voltage 68w . 2100 mv
DATA OUT BIT O voltage 440 nv < 100 mv '
DATA OUT BIT 1 voltage 40  mv . . 8100 mv
DATA OUT BIT 2 voltage 30  mv | . %100 nv m
DATA OUT BIT 3 voltage 30 mv £100 mv
DATA OUT BIT 4 voltage __2S$  uv =100 v |
DATA OUT BIT 5 voltage 20  mv %100 mv ;
DATA OUT BIT 6 voltage 20 _mv = 100 mv
“DATA OUT BIT 7 voltage o mv % 100 mv,
DATA OUT BIT 8 voltage O mv S < 100 mv
DATA OUT BIT 9 voltage 20 mv =100 mv §
DATA OUT BIT 10 voltage ___20 _ mv 7 5100 wy
DATA OUT BIT 11 voltage __ 2§  mv : £ 100 mv
DATA OUT BIT 12 voltage 20 mv 2100 mv-
DATA OUT BIT 13 voltage __ 25 mv T 24100 mv
DATA OUT BIT 14 voltage 2§  mv 100 mv
DATA OUT BIT 15 voltage ___ 20  mv - =100 mv
]‘ DATA OUT BIT 16 voltage /€ nv <100 nmv
i DATA OUT BIT 17 voltage /S  mv | #1100 mv
L | |
L
g N\ 837 3
.I:R" L A IR [ | CODE TDENT RO.[7G NO. ' | i
Government Electronics Division l 94990 18-713721D
3 % B S - v (-T077 T (7 e —"




7.7.1 Memory +5V Voltage £ 008 Volts

Mémory -6.1V voitage‘ -(.0) Volts

s i s e B L ,"—Lf.’j — ] l J — - l Lo - l
- S/N ]o4 Date of Test
) . Tested Byegaa.ul ri .
’ \ Limits -
p ' o ) : z
7.7 POWER CONSUMPTION (25 C) IS
, HP 4124

45V Current /0. | ma
+5V Power S6.L mw : -
7.7.2  Memory -6.iV Current _3 | ma _ 1
Memory -6.1V Power 18,7 mw : 2] |
7.7.38 Total Memory Idle Power (f) 3 mw 170 mw max
, | - |
7.7.8 Memory +5V Voltage <. 009 Volts ”“ E
| Memory -G6.1V Voltage -6.[02 Volts . -
+5V Current (650 ma = E ]
 +5V Power 2545 mw - _
'7.7.6 Mcmory ~6.1V Current 220 ma -
Mcmory 6.1V Power 1344 o mw o
7.7.7 Total Active Power 4599.9 mw 7000 inw‘vmax. £
7.8 READ COMPLETE TIMING ’}
7.8.5 Delay 370 ns 500 ns max.
Duration 320 ns 250 ns min |
| o 450 ns max. ~TK
VAT T A 1 g . | SIZE | CODE IDENT HO.|DVG NO.
'v‘IIU” QJ.‘:".') OLLA} i[\j«:"n ‘ ~
Government Electronics Division | A 94990 12-P13721D
CemibomeoovelLrord o b b
ANTYCNLAL F-ARIZ0MA BR252 SlenM B IREVISION YeueeT o 30




i B [ ! o ! A sl semmimane o e S
| 8/N [od | Date of Test _( /4 /25
o Tested by &&L—
: READ COMPLETE/DATA OUTPUT TIMING JalITs
; Dpo-0 OK___ [~  REJECT
5’ Do-1 = OK__{~ _ REJECT '
Do-2  OK__&~ __ REJECT L
po-3 . oK &~ REJECT _ .
po-4  OK___Y~ REJECT S R
DO-5  OK L~ _ REJECT ' | L
Do-6  OK L REJECT | L . -
DO-7 ok~ REJECT_ . . REFER TO
DO-8 oK___ L~ REJECT ' | - TEST PROC. |
| DO~9 ok___ L~ REJECT 1
po-10 .OKk___Y~ REJECT |
‘po-11  OK ¢ __REJECT
I po-12 ok Y mEsECT_ . |
a m | po-13 0K V" REJECT .
o | po-14 ok L~ RESECT ___ o
e .~ po-15  OK__L _ REJECT - o
E DO-16 OK___t~  REJECT ; ,
E DO-17 ~ OK___ L7 - REJECT RPN R
" MOTOROL A T ARE CODE TDENT NO.|OWG NO. ,
' | Government Electronics Division | A 94990 12-P13721D
ScOIOAEAWZONAES?  [SoACE TREVRION  EET 3L




Fapsree e

A"

8/N Lgr(/ Date of Test (o) b / 25 -
R Tosted B ’::‘.im‘;‘ -~
’ .i §
_Limits:! hat
. \ o
7.9 SYSTEM TFUNCTIONAL TEST . i
7.9.2 Did an error occur? T
Yes Address Bits 0 errors |
7.9.4 Did an error occur? . ir"'
‘ No x .
Yes . Address Bits 0 errors |
. i ;rﬁ
7.9.10 Did an error occur?
‘Yes ' Address Bits 0 é’rrmfl 1
, : £
7.9.18 Did an error occur? MR
No b - 3
Yes Address Bits .0 ‘errors %
7.10 RANDOM ACCESS CAPABILITY g
L¥
7.10.8 Did an error occur? -
.No o'x .
Yos Address Bits __ { 0 errors
1.‘10,7, Did an error occur?
a) No X , L ~
- Yes ___Address Bits 0 errors g
? ‘ £ «e | SIZE . ' .
IIOTOROLA JNE. | ¥ | 0008 DETHO IDGHO
Government Electronics Division | A 94990 12-P13721D
B2 €, MCOONRLL ROAD . ' SRy
-+ SCOTTSUALL, AIIZONA 85252  ISCALE. - . IREWISION. = - . IRHEET 392 .. . - 1



e +
a b) No 7{ .
Yes " Address : Bits 0 arrors
e) No _X . |
| Yes Address Bits ___ 0 errors

[ 7.11 NON-VOLATILITY TEST A SRR e

7.11, 7 Did ‘8.!1 error occur? : . | :' v .
7.11.9 No _X ‘ RN | E e

Yes Address ~ Bits ' ' - 0 errors

3

| 7,12 MEMORY SELECT TEST
7.12,3  Address ©oo©  (Octal) | L doob

' 7.12.4  Address 0001 _0oo0 (Octal) . 0000
| - 0010 _0°°° (0ctal) T "0000,. -
0011 ©o¢®> (Octal) T 0000
0100 QO%Y (Octal). = | | 0000
0101 000 (Octal) 0000
0110 _© 000 (Octal) B 0000
0111 _00%D (Octal) e 0000
1000 ©09O (Octal) . SR 0000
1001 0000 (Octal) o 0000
1010 Q00O (Octal) " ' 0000

. ) . e N e
. A N § n
’ . % :
. ) 7
;
.

[ . arn ‘ S .l.l,
:’;’O TOImOLA Ii\b!c- SIZE | CODE IDERT NO. 1DVG NO,
overnment Electronics Division | A 94990 12-P13721D

8201 £, 14cDOVELL ROAD
- SCOVTSDALE, ARIZUNA 85252 |SCALE ~  |REVISION. . _{SHEET 33
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7.13.2
No X
Yes =
- 7.13.8 .
‘ No v
Yos

pid an error occur?

Address

Did an error occur?

Address

Bits

'l
8/N ) 0Y
Address 1011 0000 (octal) o
1100 (000 (0ctal) |
1101 o0 (Octal)
1110 _009 (Octal)
7.12.,6 Did an error occur?
No X '
Yos ) Address
7.13 WORST CASE PATTERN TEST

Bits -

Dato of Test PR ¥
Tested By & oo
: Limits B fg
0000 m
0000 .|
0000 | . .
, 0000 )]
i .
-0 erroigff ;
-

. i

H j .

’; i {'j '
. ¢ wod

: s

0.errors g}f

) .i

0 errors

+
asiniad

g&w:&w;_

Al ot et Mo Koin W DY
v?@d Oa a@:!..u’ﬁ lm (uv.
Government Electronics Division

8201 £, McDOWELL ROAD

BCAt] SHER N

 SCOTTSDALE, ARIZONA 85252

CODE IDENT HG.

94990

DYVIG NO. :

12-P13721D

SCALE

~[REVISION

SHEET 34

,,.r.c:w,i
. T i e e i
it




T LA HRE i e
»

- Ei s/N |04 Date of Test /¢ /75"
& E o o * Tested By&’ ;é M :
? Ik . T

Limits

7.13.4 a) Did an error occur?

| No X

- !g o Yos ' Address = Bit © 0 errors

E ? b) Did an error occur? . - -

| ) No _X ' o S

Yes Address Bit ' : ' 0 errors

S
L ]

e

Uit

i

.o

=9 ¥

" SIZE | CODE IDENT NO. |DYG NO.
QT OLA ING. .
Governriant Electronics Division | A 94990 12-P13721D

8201 £, 1cDOLELL ROAD ‘
_ SCOTTSDALE, ARIZONA 85252 JeCALE ~ |REVISION
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PROJECTA601-400 ,\7_P-W _Memory orp. no. 104 4
— X&Z _ axis  SAMPLE (LOOP) TIME—LOQ ___sEcONDS . .
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PROJECT—4601=400unTB=¥ Memory _ ser, nNo. 104
X AXIS  SAMPLE (LOOP) TIME—L10__SECONDS

FILTER B.W. 1..8_HZ SC'N RATE 11254z AYG. TIME 1.10SECONDS
2m.nz SC"' HATE 22.':.w AVG. TitsZ 2.1032C0NDS
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| RIS | |

PROJCCT.A60L =100 )y P-W Memory orp no. 104

Y AXIS  SAMPLE (LOOP) TIME—10___ scconps

FILTER B.W. 1.—21Z SCAN RATE 1:12A2 ava. Tive 1.105ccONDS
2..10z2 SCAN RATE 2,289HZ AVG. TiME 2.10 seCONDS

Ou' scw RATE 3.8.42 A4 T2 3.10.50C61.08
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PROJECT-4601-400 yniT_P=W _Memory sep no._104
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AXIS

FILTER BW. 1..8 HZ SCAN NATE 1..12§ AVG. TIME
2..251Z AVG. Tit1z
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M) MOTOROLA, N

SHEET. /

W Imut sl 20/8)

OF
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Wu Nt se) Ol\nl (DROP)
- PROECT. /o[~ Y00 TYPE OF TEST A
i DATE 5-30-75 (& MODULAR IMPACT -
- sneev___/__OF / () FREE FALL DROP 1
1 WO.No. 207D . 1 -
|| CONTROLNO. __// B ’
NP ). | -
1 SERIALNO.__[z ¢ ; o
| OPERATOR__ \Lac A1 < [—
OBSERVER ___vf2c Lo Ll
VIBRATION MOUNTS ___s/me, L
o ‘:,
NO. OF DROPS PER FAGE X TOTAL NO. OF DROPS _&'__ "
ACCELERATION _ 3 & 6's '
PULSE DURATION __6 §'/2 MS ;
SPECDETAILS _ /2 - P /2722 N
DROPHEIGHT_/ 2% j 9 %4 N,
‘| PROBRAMMER PRESSURE __4/4 PS.I. PAD AND PLATE CONFIGURATION
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ATTACHMENT IV

"ACCEPTANCE TEST DATA SHEET

LOW POWER RANDOM ACCESS
SPACECRAFT MEMORY
PART NO, 12-P13721D
SERIAL NUMBER 105

- (35 PAGES)




___%APPIICATION REVISIONS -
WRKT AsSEMBLY |  USEDON  [LTH ‘DESCRIPTION — DATE__ | APPROVED | -
L X1| Initial Releasc | — —
e X2 Incorporated changes prior F-/6-73 H Fatnnn’
. to First Usage y, |
| E _X3| __Change -6.9V to 6.1V 6-18-73 o/
( X4 Change 6000mw to 7000mw, | I N
3 pages 10, 17, 19, 30.- 7973 'J‘;“‘&_\, -
\STERISK INDICATES DATA - . L
WHICH 1S NONMANDATORY Change weight from 6.0 to ¥
~ FOR INFORMATION ONLY. v -|.__ 6.5 pounds, page 2. . L
‘ X5 Add weight 5,8 pounds for , 2 |
‘ 3.5 magnesium chassis MCO S7835, 2’_ l0-78 2]
L X6 sed per MCO ' = R
! . X Revi p _ S7845 : 4.2_g.-7§ - M_‘L_
. e, T
| A0 M . ‘ .
B . ’ . « t . . .,.~' ., ‘
== les '
\ |
; R
/ - o, A.: }
x4 [x1{%3[x1{x1(x1'x1|x1
28/29|30|31{32|33134|35 . 5
REV_k 5|x5|x1]x1 'xalxa|xalxalxalx [xalx1[x1|x1[x1,x6lx elx6lx6|x6lx1|x1 x1}x1 [x1ix2
SHEET |1 |23 |4 5|6 |78 ]9 ]tofr1fi2fiaj14j15/16[17]18[19[20[21|22[2324 2525}
#QR ASSOCIATED LISTS SEE '
NTERPRET DRAWING |5l ACCORDANCE WITH STAYDARDS PRESCRIBED BY
SINLE VISE SPECIFIED|DR BY .
4 ALL DIMENSIONS ARE IN H, Tweed

MOTOROLA INQC. / BLEAST McDOKELL ROAD

% INCHES ANID END USE, FOR |CHK BY Government Electronics Division SCOTTSDALE, ARIZONA 85252

Bl TOLERANCESSEE NOTE |
PRy S— nh FR0 4601 | - '
o JRTERIAL [(ONTR NASS=23163 ACCEPTANCE TEST DATA SHEET, .
R . 22097 LOW POWER RANDOM ACCESS SPACE- |
v CRAFT MEMORY, PART NO. 01-P13701p [}
3 DATE ﬁ S{ZE | CODE IDENT NO. |DWG. NO. -
R als o A 94990 12-P13721D ‘

SCALE | [SHEETIOF 35




4 . ey X o - l . l “WJ ‘ . l
> ' -
i : .
This test data sheet is to be used to rpcord data as required
by “tho Acceptance Test Procedure for the Low Power Random i
Access Spacecraft Memory.
3. REFERENCE INFORMAT ION ' .
2.1 . SPECIFICATIONS APPLICABLE e
8-5862-P-24 Low Power Random Access Spacecraft k
. Memory . ...
12-P13722D Acceptance Tést Procedure, Low
. Power Random Access Spacecrazt i
Memory - i’
1 - TEST DATA , | N
J | Unit 8/N__lo% Start Date of Tests S/i5/25

" Tested by .&Qﬂ.—_’_— '

PARA. NO .
3.1 EQUIVALENT TEST EQUIPMENT - |
Ve W lhawder WY 428 A ©-1A

b DG TAL NOLTMETER. Fryrs Bi120A (Moctimerer)
. ' .

Gounte WN? S o .
] | -
f“‘ i1?}‘:1{#10@11. cmmcrﬁa:snés
61 WE IGHT ‘
Weight of LP-RASM = \5 5P«  pounds

. | ] ’ ’
Limit -

-

6.5 pounds (aluminum)
5.8 pounds (magnesium)

S

MOTOROLA INC.

Government Electronics Division

8201 E. McDOWELL ROAD
. SCOTTSDALE, ARIZONA 85252

SIZE

A .

CODE IDENT NO. |DWG NO.

94930

12-P13721D

SCALE

REVISION

SHEET 2 |




) R et it | . D e gty ?mlﬁm- ree ,,;-,;-;.,,Iw e e s ~l IR «'t'*:‘i-‘:"fr:,.','*,:,:,;td:: :;r:-‘..:,4;’;%_..".;;_1”:;‘.‘;’;.1"!]. R A,‘“:-”‘"—*L e

- 8/N 1S " Date of Test _5§ ‘
N | . +Tested By —% ek,
' ‘ , ' @ ' -
6.2  DIMENSIONS ‘ | Limit |
" He=_Q 905  inches ' .
mléi\r-- (.93 77  inches . Coe - L ‘ _
e, é ::3& & inches ' : o T
gm0 = 8. 9D  tnches o -
®© = 8.0 inches ' S (5

RN ° o
VeaHXVW¥WXD= inches , '€ 160 inches®

K
. -
/o
-
. .
. &
¢ -
-
¢

R
=y TDENT NO, [OWG NO.
- BIMOTORGOLA e, | ¥ | COoEmENToIENe.
::‘,Govo.nmont Electronics Division A 94990 15~P13721D

i 8201 E. McDOWELL ROAD

o SCOTTSDALE, ARIZONA 85252 |SCALE REVISION ~ |SHEET 3




A 1 |- ] l . |
' 4 .,%
4, d '
} 8/N__I105 Date of Test ‘ Ll
: , Tested By~ ’
| 7.4 CHASSIS ISOLATION Limit
! | Impecance >9% > 9 megohnms *
| 7.8 INPUT SIGNAL LOADING | )
7.8.3 Current from INITIATE PULSE to Gnd /{07 ma < 2ma oy
4 Sy
Current:from 2.4V to INITIATE PULSE ;&Epa = 20pa
7.8.3 Current from MEM SEL 1 to Gnd £/05 ma , < 2 ma ";'..‘ -
Current from 2.4V to MEM SEL 1 _. O] po =20pa ' *
| ‘ , iy
' 7.5.4 Current from MEM SEL 2 to Gnd /. /0? ma . €2 m =
. Current from 2.4V to MEM SEL 2 __» &a ya =20pa T
| PH Current from MEM SEL 3 to Gnd / /09 ma - g 3 ma '
| Current from 2.4V to MEL SEL 3 ﬁ& ,ya. < 20'_, a g
Current from MEM SEL 4 to God _/:/0%5 ma <2 ma
Current from 2.4V to MEN SEL 4 é@égfa %20pa -
| 7.8,8 Current from READ/WRITE to Gnd :q I_L_{ ma % 2 ma
Current from 2.4V to READ/WRITE _[.5Y pa =20pa )
'7.5.,6  Current from ADDRESS 2 to Gnd _o 237 ma % 2 ma .
| Current from 2.4V to ADDREsS 2°_ 5, 73 e . %30 pa * -
L. }”
[MOTCROLA I/ C. | SZE [ CoDE TDENT o, DG Ro.- T
| Government Electronics Division | A 94990 12-P13721D ‘ -
| 8201 €. McOOVELL ROAD 1
t SCOTTSDALE, ARIZONA 85252 SCALE IREVISION SHEET 4
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S S

— .' SR
s/N loS Date of Test ':7/15//")5'
| . Tested By,. 7 :
[} '. 4
| . . | ‘ "Limits
| Current from ADDRESS 2" to Gnd _:J 4dma €2 ma ‘
Current from 2.4V to ADDRESS 2! 5.33,a €20 ua
Current from ADDRESS 22 to Gnd /. .O/7 ma < 2ma
Current from 2.4V to -ABDRESS 22 4, 35 pa %20
Current from ADDRESS 2° to Gnd 2&22 ., £ 2 ma g
Current from 2.4V to ADDRESS 2°6, 7‘/r . s20,a R,
~ Current from ADDRESS 2% to Gnd 994 ma © . m2m
| Current from 2.4V to ADDRESS 2% /5 b T 220 pa
/0T
r : )
' y, ,, . ,
WOTOROLA INC, [ SZE [ CODETDENT NO.JDWG NO. R
[ ] . % .
Government Electronics Division A 94990 12-P13721D ‘
8201 €. McDOWELL ROAD
: SCOTTSDM.E ARIZONA 85252 SCALE JREVISION SHEET
&% AN A B VBAL IARE S e R T RN SR SIS




i
S 8/N oS | > Date of Test _S'/,s/').'f N
E ' , @ Tested By @ L]
B - : o !
- . X ' Limits vl
| Current from ADDRESS 25 to Gnd ﬁﬂ 3 ma - < 2 ma ~
. - 5 ‘ ) B L3 j
Current <rom 2.4V to ADDRESS 2° £ (O wa £ 26 -
| - 4
o Current from ADDRESS 2° to Gnd 5,931 m < 2m
B Current from 2.4V to ADDRESS 2° b ZZ pe & 200a° A |
crmnars < amaams st . cam o +s .. e et e - ——ea o _
‘ xof
L J ‘ N
.3 {f ',
' Current from ADDRESS 2 to d;id' /. 005 ma € 2ma 7
Current from 2.4V to ADDRESS 2 _é__é&,.;a £ 2040 :
Current from ADDRESS 2° to Gnd /. ;232' ma £ 2ma - |
: .Current from 2.4V to ADDRESS 28 5 6 a : < 20/ e i
: Current from ADDRESS 2" to Gnd O/ ma £ °2 ma .
i Current from 2.4V to ADDRESS. 2’ ya 67 . < 20 .
o Current from ADDRESS 2 % to Gnd 7/0 ma < 2 ma *
Current from 2.4V to ADDRESS 210 Z:ii Mo & 20,/a
‘Current from ADDRESS 211 to Gnd ‘ qosm | = 2 ma :
Current from 2.4V to appeEss 221 /.60 ya ' 20 1
- Current from DATA IN BIT O to Gnd ZO&S ma L'2m
~ Current from 2.4V to DATA IN BIT0 ) 46 pa - £ 0
E -
‘ SIZE | CODE IDENT NO.|DWG NO.
MOTOROLA INC. | -
Government Electronics Division A : 94990 12-P13721D
L 8201 E. McDOVELL ROAD ‘
. | | -~ SCOTTSDALE,ARIZONA 8522  |SCALE -~ [REVISION ~ - - |SHEET 6




y \ 2
) v ”
i ’ ' ot
| 8/N | &S " Date of Test 5//s /25
: ’ . Tested B =4 e
\ . 7 ! '
' ' Limits
| a
| Current from DATA IN BIT 1 to Gnd _/,0 37 ma < 2 ma
Current from 2.4V to DATA IN BIT 1 £ 85 wa £Z2040

Current from DATA IN BIT 2 to Gnd /. O Q < 2 ma
7 5

Current from 2.4V to DATA IN BIT 2 2 i

Current from DATA IN BIT 3 to Gnd £ 2ma

Current from 2.4V to DATA IN BIT 3 a&ﬂa“ £20/a

.Current from DATA IN BIT 4 to Gnd /, O/ . ma < 2 ma ;
Current from 2.4V to DATA IN BIT 4 /. Q0 wa £20/0a

Current from DATA IN BIT 5 to Gnd /. OYE na 4 2m

Current from 2.4V to DATA IN BIT 5 7 45 ma Laops L

Current from DATA IN BIT 6 to Gnd /.O/&  ma £2m

Curfent from 2.4V to DATA IN BIT 6 &, ‘-{5 pa - &20p4a | j

T Current from DATA IN BIT 7 to Gnd .99 ma 4 2m }
T Current from 2.4V to DATA IN BIT 7 A5/ pa L2000 g
i Current from DATA IN BIT 8 to Gnd QG966 ma % 2 ma ‘-
Current from 2.4V to DATA IN BIT 8 O.833 wa Z20ua Lo
) . . E L) | , ]i

Current from DATA IN BIT 9 to Gnd 9 70 ma % 2 ma ‘

Current from 2.4V to DATA IN BIT 9 &. O ya < 20ph (.

IMOTOROLA INC. |5 [ o {DENT NO.]DWG NO.
vacrnment Electronics Division | A 94990 12-P13721D @ »

8201 E. McDOVELL ROAD .
SCOTTSOALE, ARIZONA 85252 SCALE REVISION ; ~ [SHEET 7 g
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T TR R T

F\')‘
W

-
.o

X e

sﬂm:;zc:i? Wi
-

8/N t ‘lg : Dato of Test
’ » :' ,;g . Tested By : . 1R

\ Q g
' Limits - T
¢ -_— -
: 73
Current from DATA IN BIT 10 to Gnd Co 2 4 2 ma 3
Current from 2,4V to DATA IN BIT 10 @_Q_[_’u .. & 200 i
Current from DATA IN BIT 11 to Gnd 990 ma - & 2 ma . )
Current from 2.4V to DATA IN BIT 11 ﬁwd . 4208 i
Current from DATA IN BIT 12 to ¢nd .40 ma " & 2 ma . S
Current from 2.4V to DATA IN BIT 12 540 ya: |, £20a ) N
| | .

Current from DATA IN BIT 13 to Gnd O.99/ ma = % 2 ma -
Current from 2.4V to DATA IN BIT 14 S.64 ya @ £ 204a

- Current from DATA IN BIT 14 to Gnd C).i 9.5 ma . % 2 m
~ ! Current from 2.4V to 'DATA IN BIT 145,36 peoo & 20p0a
Current from DATA IN BIT 15 to Gnd Q&% m % 2m ”’%ﬂ
Current from 2.4V to DATA IN BIT 1541{ [2 p#a % 20ma
Current from DATA IN BIT 16 to Gnd( 287‘/ ma “ < 2m , j :
Current from 2.4V to DATA IN BIT 17 L‘{,éﬁ e £.20 w7 )
Current from DATA IN BIT 17 to Gnd Oﬁ ma £ 2m -
Current from 2.4V to DATA IN BIT 17 j / ZV“ £ 2008 =
o ’ . S ; * _ , A |
v * ]
. - %1
i |
MOTOCROLA 1/JC. | SZE [ CaDE IDENT NO. DWG K. —
d . R ) <3 . T
Government Electronics Division | A | 94990 12-P13721D S
8201 €. McDOVELL ROAD ' ~
SCOTTSDALE, ARIZONA 85252  |SCALE . JBEVNQN L Il SHEET 8 [l




8/N 195 Date of Test 57/5/hs
| ‘ R Tested By _rlGnuld '
[ ] T
. Limit

7.6 'VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS
7.6.3  READ COMPLETE voltage _ X (O, () mv 100 nv
7.6.4  DATA OUT BIT O voltage /O.m  mv . =100 mv
DATA OUT BIT 1 voltage /0.0 mv '€ 100 mv |
DATA OUT BIT 2 voltage _.5.0 mv . €100 mv
DATA OUT BIT 3 voltage /0.0 nv | $100 mv ;
DATA OUT BIT 4 voltage _ 5, O w _ ~ ' =100mv |
| DATA OUT BIT 5 voltage _ O.D mv =100 nv %
1 - DATA OUT BIT 6 voltage O.0O mv ‘ = 100 mv
™ DATA OUT BIT 7 voltage _(O.0)  mv ' *.100 mv
. ' DATA OUT BIT 8 voltage _ /0.0  mv ' =100 mv. |
" DATA OUT BIT 9 voltage A0.0 mv . . =100 mv
DATA OUT BIT 10 voltage /5.0  mv < 100°mv
DATA OUT BIT 11 voltage 00D  mv . €100 nv o
DATA OUT BIT 12 voltage QAD.O  mv . €100 mv- |
P DATA OUT BIT 13 voltage 0.0 mv o <100 mv
- f DATA OUT BIT 14 voltage (LS _ av €100 mv
- 'DATA OUT BIT 15 voltage _/5\Q  mv €100 mv
i DATA OUT BIT 16 voltage Q5.0 mv. ' =100 mv
DATA OUT BIT 17 voltage _d.5. 0 mv , = 100 nv

4 ’ .

MOTOF?'O L A INC. SIZE | CODE IDENT NO.[DWG NO.

. {Gaovernment Electronics Division | A 94990 12-P13721D
al i 8201 E. McDOWELL ROAD
E . SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET . '
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. : , s
s8N ___1eS | : Date of Test 5‘[,5[-2; i
' ' - ”

| . "1 mested By 420 |

’ . . T Limits

£

7.7 POWER CONSUMPTION (25°C) ‘ , C

7.7.1 Memory +5V Voltage +.5 0] volts R ”

' Memory ~6.1V voltage "é: an' Volts ' , ‘e |

+5V Current /O 5 ma * “

+5V Power 25 mw - R

: ' g e

7.7.3 Memory -6.1V Current 3“3 ma e ‘ . s "

Memory -6.1V Power _20.% nw . . L » " 7

: . . T =1

7.7.3 Total Memory Idle Power 72.,7) pw " L 170 mw max
7.7.8 ‘Memory +5V Voltage +*5§325 Volts L .

Memory -6.1V V'oltage-é) Volts . e b

+8V Current QBQ ma ‘ ~

+3V Power 341 ' nw * gy

7.7.6 Memory =6.1V Current &Q Q mna i;H
Memory -6.1V Power (1343 nw. L »

7.7.7 Total Active Power <447 mw o ' 7000 mw max. ”
7.8  READ COMPLETE TIMING | Cies ’ , ™
| ' ' . . w)
7.8.8  Delay .350 ns e O - 500 ns max. it
- puration fYD ns " . 250 ns min ry

' R . g - 450 ns max, il

3 MOTOROLA //JC. | ZE | CODE DERT NO[OWG . &
! 5 ] , o8
' | Government Electronics Division A 94990 12-P13721D -
8201 E. McDOWELL ROAD , ”«-
_|SCALE ~ |REVISION ISHEET 10 -




e e

| ] Governmant Electronics Division | A

8201 E. McDOVELL ROAD -~
 SCOTTSDALE, ARIZONA 85252

94990

12-P13721D

°s

T ! | | 1 i B R
i . — | :
e ; : .. - | .
8/N_ {05 Date of Test 5‘/1‘;'/')5'.

r | Tested by AcZ Gl !
;! | ! :%A | - ",

1 7.8.7 READ COMPLETE/DATA OUTPUT TIMING = LIMITS =

i 788 po-o ok REsECT

HW po-1 ok REsEcT C oL

, Do-2 ok__ v/ REJECT e o

DO-3 ok ¥  mesEer o
po-4 ok REJECT ., L
© Do-5 ok__V _ REJECT * : S
DO-6 ok REJECT ' , : . _(
DO-7 Ok___ vV REJECT ‘ REFER TO 1
- po-8  OK REJECT _ TEST PROC. - :,' ;
po-9 OK v REJECT ,(5 i
‘po-10  ok___/ REJECT . L
“ po-11  OK . REJECT
po-12 ok mesEcr____
po-13 ok vV REsECT _
‘po-14 ok mEsEer ' )
Do-15 ok REJECT
D0-16 OK___\/ _ REJECT n .
po-17  ok__ v mEsEcT. o
:hMO‘TOF.?OL A [/ C., | SEE [ CODE T0ENT NO.[OVG NO. g

SCALE

_ [REVISION
R ———a—

. {SHEET 11

i ————




o

1 1 H 1 1 1 i i I
- . |
o, ’ ¢ ;
8/N (o5 Date of Test 5/, ¥
a ~ Tested By g & b .
(VIS '
‘ ‘ 3 Limits -
7.9 SYSTEM FUNCTIONAL' TEST
- b
7.9.2 Did an error occur?
Yo J/
Yeos Address ' Bits ' 0 errors
: i 7.9.4  Did an error occur?
| No / , ’ . 2
Yes Address Bits . R ! 0 errors
7.8.10 Did an error cccur? ’ - -
' No 3£ V :
- Yes Address ' Bits 0 errors ]
» e
! 7.9.16 Did an error occur?
: , . i | I
Yo ] . | | I
Yes Address Bits _ . 0 errors -
roo T | Al
7.10 RANDOM ACCESS CAPABILITY
7.10,86 Did an error occur? . ”E
No g (“F ‘
Ygl Address Bits - 0 errors ._,;
! .
7.10,7 Did an error occur? . ,
' a) No J : e
Yes _ Address ‘Bits _ 0 errors
MOTOGOLA INCW SIZE | CODE IDENT NO.|DWG NO. \
[ 4
Government Electronics Division | A 94999 12\ P13721D
. 8201 E. McDOVELL ROAD L
Lot e ) .~ [sHEET™




DR
Z
%
:
ki3
;
3
&
i
B

8/N _ oS

b) No __/ =

‘A

" ( -
. r © Limits

Date of Test &, s
Tested By '

-
, - -

; Yes " ' Address Bits S 0 orrOrs:'
B e) No ' ' -

. Yes __ Address ' Bits _ 0 errors

RS A R -
% a1 NON-VOLATILITY TEST A
£ , ' [ . » -
} 7.11.7 Did an error occur? | : @
! 3 Yes Address Bits __ 0 errors
Y 143 MEMORY SELECT TEST . i
| 7.13.3  Address _p s (Octal) 0000
 P| 7.12.4  Address 0001 Oy (Octal) 0000
. ‘ ' 0010 3y (Octai) 0000
e 0011 oy (Octal) 0000
0100 AN (Octal) 0000
0101 _ONOA (Octal) 0000
0110 ¢y (Octal) 0000
0111 OFXY> (Octal) 2 . 0000
1000 OO0 (Octal) <+t . 0000
; | i 1001 OO (Octal) | .. ;o000
1010 OO (Octal) g . *0000

o e i i i s

":i .MOTO I—?Ol. A INC. | 57 | CooE ToENT Né.

Government Electronics Divisien | A -1 §9499(
8201 €. McDOVIELL ROAD

DWG NO.

. 12-P13721D '

- SCOTTSOALE, ARIZOWA 83252 [SCALE . |REVISION

SHEET 13




1 Address 1011 OCKrs (Octal)
/ B 1100 Ay (Octal)
% 1101 OO (Octal)
- 1110 OCrO(0ctal)

7.12.6 Did an error occur?

‘No o

Yes Address Bits

3 7.13 WORST CASE PATTERN TEST

Did an error occur?

Yo _V'

- Yes

7.13.2

.....

g Address

7.13.3 Did an error occur?
‘ "o .‘\/r |

Yes Address Bits
4 . / .

v

0 errors
-.i

! . LR
2 . Ml
‘e - -
-
‘.
L4 .-
.
!
£

oo

‘0 errors

° '
:

1

0 errors

¥

t !"rﬁ‘,‘
= b 1170 A - Sntec sty
R T T A e

o3t o

k4
A= 7

¥ .
b

3’- :‘

)

‘.

: (g:zg.du
A

L p—

CODE IDENT NO.

94990

f{moToroOLA INC.|™
B | Government Electronics Division | A

8201 E. McDOWELL ROAD

DWGNO. . )
12-P13721D

M
$8,

SCOTTSDALE, ARIZONA 85252 .

- ISCALE

REVISION

~ [SHEET 14
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: “‘","l""if”“flf?‘?ff’ L TIENTR R R \"t“***z‘é'.tﬂ'f!_"" b BECARENS Sniba e o ‘J R

s s8/N _los _

[

u:: 7.13.4 a) Did an error occur?

Tl No

is * Yes  Address Bit

;t i b) Did an error occur?
No v’

Yes Address - Bit

e
2o et

Date of Test :'5“‘5:*15[25
rested By (T2 ([ ¢

Linits -

2

. 0 errors

0 errors

. '
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4
-
-
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8701 CAST MeDOWELL ROAD

! L | | 1 L,
S/N___ 195 DATE OF TEST &/2/75"
3 ) . TESTED BY . |
.« ] ] . ' :
8. TEMPERATURE_TEST LIMITS
8.2.1  TIME_{'30
‘ ‘ ' M:‘ :
8.2.2  LOW TEMPERATURE KR
‘ THERMISTOR RESISTANCE ‘ . N
150 MINUTES_22!,2 K OINS '
160 MINUTES_ 2235 K OHMS ¢ CHANGE_ . % L
Y , - -
170 MINUTES K ORMS % CHANGE . LT 1
180 MINUTES K OHMS % CHANGE IR I
189 T e—— : |
190 MINUTES K OHMS % CHANGE 4
' w
\ - " o
8.2.3  DID AN ERROR OCCUR? mg‘ |
No_ X . i
YES ADDRESS__ BITS 0 ERRORS
8.2.4  -6.1 V VOLTAGE 4,405 VOLTS +5 V VOLTAGE §,265 VOLTS "
-6.1 V CURKENT- /2.8 ma +5 V CURRENT /o3 ma 1
6.1 V POWER = gia9 mw © +5V POWER  S4.3 mw 1
TOTAL MEMORY IDLE POWER 132 mw 170 mw MAX |
8.2.5  -6.1 V VOLTAGE-§,go{ VOLTS +5 V VOLTAGE £,260 VOLTS "
-=6.1 V CURRENT -4~ ma 240 f;") V CURRENT $46& ma g 70 ﬁ
-6.1 V POWER \534 mw +5 V POWER  3B\R mw ’3
TOTAL MEMORY OPERATING POWER Go&g mw 7000 uw MAX | |,
| t
ila - ‘ SIZE § CODC IDENT NC. [DVG NO. ; |
IHOTOROLA ING. N , i
‘Government Electronics Division | A 9499( 12-P13721D g

S()()TTS[)M.'E, ARIZONA 85257 SCALE REVISION SHEET 16
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# 8,2,6  DID AN ERROR OCCUR?

No _X_

YES ADDRESS

——

WC a) DID AN ERROR OCCUR?

No _X_

YES

8,2.8

ADDRESS

WC b) DID AN ERROR OCCUR?

NO X
¥ES

ADDRESS

‘,v‘ o
L —

WC c¢) DID AN ERROR OCCUR?

No _X_

YES

~

WC d) DID AN ERROR OCCUR?

NO ¥ _

YES

. ADDRESS

WC a) DID AN ERROR OCCUR?

" NO x
YES

E

8.2. 11

ADDRESS

|

ADDRESS "

DATE OF TEST 5/20/75

msre oy e UL

-

LIMITS

BIT O ERRORS

BIT 0 ERRORS

-

BIT 0 ERRORS

O ERRORS

O ERRORS

0 ERRORS

SRR s SR PR

¥

.
N
R,
;}5
LTE‘

s e e

SIZE | CODE IDENT NO.

94990

- WoToroLa e,
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) ! ] ] ! I | L
~[¥
S/N \oS ' pATE OF TEST _S[20[75
‘ ! | . 1
. : LIMITS
8.2.11 (Cont.) .
WC b) DID AN ERROR OCCUR?
No X o
YES ADDRESS BIT ' O ERRORS
WC c) DID AN ERROR OCCUR? ®
v X ! .
YES ADDRESS BIT ‘ ' O ERRORS
WC d) DID AN ERROR OCCUR?
NO
ADDRESS 300 ( BIT _(3 O ERRORS
8.3 INTERMEDIATE TEMPERATURE TEST
TIME /0:45 ' - -
8.3.2  TINM THERMISTOR READING. DID ANY ERROR OCCUR? qk
1066 (2§ Komis No X  YES - O ERRORS =
- | K OHMS  NO YES T O ERRORS
— K OHMS NO ~ YES — O ERRORS T}
T—— K OHMS NO ~— YES — O ERRORS [}
— " K OHMS NO ~—~ YES T O ERRORS |
R K oS NO T YES T O ERRORS )
— K OHMS  NO YES T 0 ERRORS ||
- K OHMS NO ™ YES — O ERRORS "
e K OHMS ~NO ~" YES — 0 ERRORS .,
— K OHMS NO ~— " YES ~ 0 ERRORS
K OHMs  NO —  YES . O ERRORS ek
— K OHMS NO YES T O ERRORS |
vy Ty S1ZE | CODE IDEAT NO.JOWG NO. 1
LFOQTOCROLA VG, » 5
Government Electronics Division | A 9499( 12-P13721D i
8201 EAST MCcDOWELL ROAD ;
SCOTTSDALE, ARIZONA 85257 [sCALE ~ [REVISIGN ~ [SHEET 18 1




-6.1 V CURRENT A55 ma
r
-6.1 V POWER /423,53 nw

TOTAL MEMORY OPERATING POWER 5323, 53°

iica o 1 ! ! {
:
. l 8/N __1oh DATE OF TEST 5/25/ 45
1 - mesreo By _SERLD.
l ‘o '
it . ,, ] LIMITS -
l 8.3.3 rtme [.3D L
1 80 MINUTES __ —— e
60 MINUTES {.50(, K OHMS % CHANGE SRR TR
70 MINUTES 1,472 _ K OHMS % CHANGE ‘ T
80 MINUTES )443 K OHMS % CHANGE /
90 MINUTES K OHMS % CHANGE T
1 8.4.1  -6.1 V VOLTAGE -{ 40ZVOLTS +5 V VOLTAGE 5,250 VOLTS
o P . =6.1 V CURRENT (¢ ma. ~ +5 V CURRENT //,4 ma
- =8.1 V POWER #),9724 mw +5-V: POWER (LI5 mw o
3 1 © TOTAL MEMORY IDLE POWER [02.922f mw 170 mw MAX
E 8.4.2  DID AN ERROR OCCUR?
d NO X ' .
YES ADDRESS " BIT O ERRORS
6.4.3  -6.1 V VOLTAGE ([ #0¢ VOLTS  +5 V VOLTAGE 575 voLTS

45V VOLTAGE 760  ma

+5°V POWER 39706 nw
7000 mw MAX

8.4.4  WC a) DID AN ERROR OCCZH? . .
No )X o : .
YES ADDRESS _ BIT O ERRORS
SIZE | CODE IDENT NO.|DWG NO. .
OTOROLA INC | :
Government Electronics Division | ] 94990 12-P13721D ' .
8201 EAST McDOWELL ROAD '
SCOTTSOALE, ARIZONABSST _ [SCALE ~ [REVISION SHEET 19 |
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! i | | | ] | i {
Y 105 ' oate o est _S/A7/ % |
Lo TESTED BY S0
8.4.4 (Cont.) .. ! 2 ;
| wC b) DID AN ERROR OCCUR? . )
: No _X_ ' B
YES ADDRESS BIT O ERRORS -
WC c¢) DID AN ERROR OCCUR? I B
NO -,X_ ' ST b
YES ' ADDRESS BIT | O ERRORS ..
¥C d) DID AN ERROR OCCUR ? _ :{l‘ R
No X , SRR
YES ADDRESS . BIT O ERRORS j
8.4.6  WC a) DID AN ERROR OCCUR? | -
no _L :
M ADDRESS BIT ‘.o EaRoRs Lo
. WC'b) DID AN ERROR OCCUR? ,
No X _ - i i
YES _ ADDRESS . BIT _ 0 ERRORS
¥C c) DID AN ERROR OCCUR? | !1
No X | |
YES ___ ADDRESS ' BIT _____ . O ERRORS
¥C ) DID AN ERROR OCCUR? . A
No X | ’ A SR N
YES ___ ADDRESS __ BIT O ERRORS |
8.4.7  DID AN ERROR OCCUR? | E
N X | ) - ]
YES ADDRESS BIT O ERRORS ..
MOTOROLA INC. SIZE‘ CODE VI'DENT NO. DWQ NO. f‘{ ‘
Government Electronics Division | 94990 12-P13721D wo=E
o 8201 EAST McDOWELL ROAD .
Lf._ , SCOTTSDM.E jARlZON,A 85257 — CALE JREV‘S|9~ _ s SHEET 20
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. T { i | ] i i | { !
% ﬁ 8/N_ (oS ' Date of Test 5/i8(95 -
Tested by -ﬂ%ﬁﬂé—“‘
1 - M Limits + -
i a ) “.5‘- - .\:‘:‘Q - I -~ e
l; 9, vAcuuu TEST @'w’ . - B
1. 9.3 Did Any Bit Errors Occur? . : |
ga No_e— | ' . l
" Yes Address ' | Bits 0 Errors
' N ' ' . R
il 9.2.1 Fast Decompression : . ‘ o
L Date_gjelys Tested by FLld . B
(£ : i } o
: " o " Did Any Bit Errors Occur? - 21 ', . -
1 : ~ : g
| No_e— ) A |
‘ Yes Address _Bits 0 Errors - |
" 9.2.2 Hard Vecuum : - C .
Date 1,3‘35 Tested b&‘ @ MAY 1"“‘ % |
Did Any Bit Errors Occur? N ; ~_
- §
Yes Address Bits 0 Errors z» }
£ I 10. VIBRATION TEST . \m
N , " - - f%\ﬁl 1
i Date_s5.p,.4« Tested byt L,/ WY i
) L - W2 ey S
SINE SWEEP | | oo _ ,
Axis X - Did Any Bit Errors Occur? d ’ -~
’:j No L;' .
: Yes =~ Freq Address___ ' Bits 0 Errors ;
3 OTOROLA INO SIZE | CODE IDENT NO.|OWG NO. E
= . ) -
4 Govamment Electronics D:visnon A 94990 12-P13721D
’ 820! E. McOONELL ROAD. :
o - SCOTTSDALE, ARIZONA 85252 SCALE. - |REVISION |SHEET .




e e L e T,

. ! ! 1 | | i | l
L 8/N _\o5 Date of Test S-21-75 if;
) s, 0 - B \ . - . |
Tested by_g%&&:«_
B {
Axis Y - Did Any Bit Error Occur? Limits -
No __+~ ’ .
; Yes Freq Address Bits 0 Erroras e
Axis Z - Did Any Bit Errors Occur? "
No +~ ey
Yes ¥Freq Address Bits 0 Errors. | |
RANDOM VIBRATION
. Axis X - Did Any Bit Errors Occur?
1 e= ‘
T | Yes Freq Address __ Bits 0 Errors
' Axis Y - Did Any Bit Errors Occur?
’P ‘ No «—
% Yes Freq  Address “Bits "0 Errors o
Axis Z - Did Any Bit Errors Occur? .
‘ “\91‘ ¢
! . No _p— | | W 2 P
| Yes Freq Address Bits ‘ O Errors {Eg@ ”
| & -
L] . m K
Date S'[;#’é Tested By ‘L | .é{.\. ™
6 MILLISECOND DURATION SHOCK | S -
Y Direction - Did Any Bit Errors Occur? O
No  L— ' =
. Yes Address Bits 0 Errors o
MOTOROLA INc SIZE | CODE IDENT NO. DWG NO. : - wni . é
Government Electronics Division | A 94990 12-P13721D 8
8201 €. McDOVELL ROAD , i B
S SCOTTSDALE ARILDNA 85252 SCALE REVISION SHEET 22 "4 ,{
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!
|
}
!
i
¥
|
P .
D
i
L
&
,{.

i i i R i i i .. B e
| 8/N___\05 ! . © . Date of Test_ 5]yl15
x _ Tested by ~.~.;\¢Q-,.-

4

a; Z Direction = Did Any Bit Errocrs Occur?

Lm‘.u:s MAY ] 61875

i Yes _____  Address Bits - 0 EZxrrors
X Direction = Did Any Bit Errors Occur? ’ 5
No __\—" ' o ’
Yes ___ Address " Bits 0 Errors
12 MILLISECOND DURATICGN SHOCK . R ¢ ’:':
Y Direction - Did Any Bit Errors Occur? | _-
You ____ Address Bits 0 Errors
. ' i
Z Direction - Did Any Bit Errors Occur? :
Yo _ A _ RS .,..
. Yesn Address : ' Bits 0 Errors
: 2 e 7 - .
X Direction - Did Any Bit Errors Occur?
No _o— L
Yes _____  Address ' Bits 0 Errors
| : - can L uv\am@’
R -
| ‘fOTOF.’OLA IN'C. | SZE [ CODE OENT RO JOWG RO,
| Government Electronics Division | A 94990 12-213721D
. ,8'33%%&3&?%%&03352 ~JSCALE J_stsnon o |SHEET 23 . |E




.. . ‘.E'i'- H
. 9/ ¥ 4
‘8/N JQ Date of Test S/?.j 5 . f
"Testod By ot Ll - 3
7.4 CHASSIS ISOLATION ' Limit )
Impedance 2— 70"‘2 &~ = 9 megohms =
1.5 INPUT SIGNAL LOADING ‘j‘
7.8.2 Current from INITIATE PULSE to Gnd [,/0%ma < 2 m i
Current:.from 2,4V to INITIATE PULSE :70 r'a. < zor.va. ‘*ﬂ
7.5.3 Current from MEM SEL 1 to Gnd I,ID 2 ma < 2 ma ’*i
Current from 2.4V to MEM SEL 1 0/ i =20pa ;
7.8.4 Current from MEM SEL 2 to Gnd __/, /109 na <2m
. " Current from 2.4V to MEM SEL 2 033 fa :’5-20,_;& ™
B! Current from MEM SEL 3 to Gnd /LZOS’ ma < 2 na =
Current from 2.4V to MEL SEL 3 .43 pa <202
Current from MEM SEL 4 tc Gnd - J /0 A ma <2 ma of
Current from 2.4V to MEM SEL 4 .6  ,a =20
7.5.5 Current from READ/WRITE to Gnd 'qo ma < 2 ma i
i
Current from 2.4V to READ/WRITE /.5'7 r-a <. 20 Pa. §
- 1.5.8 Current’ from ADDRESS ZQ to Gnd '73/ ma = 2 ma ”g ’l
| " Current from 2.4V to appress 20 5.5 2 =20 pa i
iy e gpn my | " SIZE CODE.IDE‘IT NO. [DVG NO. S
HIOTFQ.=0LA VS, ! | S0
| Government Electronics Division | A 94990 12- P13721D 3 i
1 BWLE.MCDOWELLROAD. — 1 M E— 1
M. SCOTTSOALE, ARIZONA 85282 - fSCALE.  JREVISION = [ISHEET 24 i i



_____ B A . — B !
c N ¢ 5
8/N ,0{ .Date of Test /2[5 ¥ ,“
Tested Bv&g&_’_—
_ Limits
Current from ADDRESS 21 to Gnd __:'_‘i_‘?f:_mn € 2 ma
Current from 2.4V to ADDRESS 21 __Qig,a €20 ya
Currcnt from ADDRESS 22 to Gnd _L_Mma S 2 ma
Current from 2.4V to ADDRESS 22_'_4‘_4_%_‘»:1 £20a
: Current from ADDRESS 2° to Gnd ___’_?gzg_ma € 2 ma
i Current from 2.4V to ADDRESS 2° 4;,22.ra £20,a
Current from ADDRESS 2% to Gna __, 9 €bma <2 ma
Current from 2,4V to ADDRESS 2° __Z_ll,;a 220 pa
E . ’
3
!vi @\
U707 0RGLA 1776, | SZE | COUE 0ERT NO.[07G R,
> ) Government Electronics Division | A 94990 12-P13721D
8201 E. McDONELL KOAD ' i
- SCOTTSOALE, ARIZUNA 3252 SCALE JREVISION ISHEET 25 =




v ¥ Wb
Government Electronics Division A

~_ B0LE. McDOYELL ROAD -
* SCOTTSUALE, ARIZONA 85232

94390

12-P13721D:

o < N 1
SN B
, & |
8/N /D 5/ . Datc of Tcst 5/,;27{/76/ g i
‘ . Limits i
Current from ADDRESS 2° to Gnd o?}f ma < 2m
Current from 2.4V to ADDRESS 2° _ 4,/ Z pa % 204 l B
Current from ADDRESS 26 to Gnd ;Q/ L/' ma f.. 2 ma l
Current from 2.4V to ADDRESS 2° EZ( o . £ 20p/a e |
) S A .. w
o ' ’ - ' |
Current from ADDRESS‘27 to Gnd ;q77 ma '€ 2m o |
'g Current from 2.4V to ADDRESS 2’ A 72,.1& £ 20a o
i Current from ADDRESS 2° to Gnd _ Z‘O.? / ma < 2m i
% Current from 2.4V to ADDRESS 2® N B T & 20000 7 ﬁj
i | Current from ADDRESS 2° to Gnd (s 002 ma o
, Current from 2.4V to ADDRESS‘zg /. llt M2 o ; 5
s . Lo
¥ : : & I
‘ Current from ADDRESS 210 tc Gnd ;i(??x ma - SR
| Current from 2.4V to ADDRESS 2 AL ¥
| @ 11
Current from ADDRESS 2l to cna @ i ma >
! Current from 2.4V to ADDRESS et A é_édua l
1 Current from DATA IN BIT O to Gnd _[,05/ma T 53
] Curront from 2.4V to DATA IN BIT 0 7.4 pa b
o o
i e vi A ARf™ | SIZE | CODE IDENT HO.[DG RO. ; 0
MOTOROLA INC. . s B



S
L

5‘ T-' -
Y
i D
; . . “8/N _19& Date of Test 5[5
i )
7 ‘-:- ‘ . _ Tested By M“ ",
i1 d , Linits
2 g Current from DATA IN BIT 1 to Gnd O 0 ma 4 2 m |
% L .. Current from 2.4V to DATA IN BIT 1 é|f7 pa L2040 |
t{ .bv"’ o 4 A
T Current from DATA IN BIT 2 to Gnd Z,Qfﬁ ma L2m - |
BB ~Curvent from 2.4V to DATA IN BIT 2 2.Z[ joa Za2opa |
Current from DATA M BIT 3 to Gnd 1020 ma . < 2m ]
Current from 2.4V to DATA IN BIT 3 4,320 wa L2072
: Current from DATA IN BIT 4 to Gnd Z‘Qﬂz ma - < 2 ma : "
| Current from 2.4V to DATA IN BIT 4 __ 7,30 pa L2002 . §
i Current from DATA IN BIT 5 to Gnd &Q_(f_d‘ ‘ma 4 2 ma
; *~ Current from 2.4V to DATA IN BIT 5 _ 7,5/ ma: £200a 8
. » ) . 4 n 3
Current from DATA IN BIT 6 to Gnd _ /, QQZ ma £2m B
o Current from 2.4V to DATA IN BIT 6 _ 447 wua 4200w &
L : . ' < . ! o
L ' Current from DATA IN BIT 7 to Gnd 949 m 4 2m i
.Current from 2.4V to DATA IN BIT 7 _ 4 (D pa L2010
‘crurrent from DATA IN BIT 8 to Gnd £i¢</ ma _‘:;‘2 na 4
] Current. from 2.4V to DATA IN BIT'8 _ 4792 ya 2002 .
| L Current from DATA IN BIT 9 to Gnd QZ Z ma < 2 ma
1 ‘Current from 2.4V to DATA IN BIT 9 _ £.06 ya < 20p4 B |
k8 .- , " SIZE | CODE IDENT HO.|D "'G NO. B
| YmoverzoLa iy _
o Government Electronics Division | A 94990 12-P13721D
‘ . NLE. McDO"'ELL HOAD - -




e

¢

LA

.a/N c Date O& est S5/27 (1
C Limits ‘
Curront from DATA IN BIT 10 to Gnd _ 2. ma 4L 2 ma
Current from 2.4V to DATA IN BIT 10 _£ 03 x/a £ 20¢m
Curront from DATA IN BIT 11 to Gad _, 772 ha 4 2m
Currcnt from 2.4V to DATA IN BIT 11 _£,07 p/a 4 20ua
' 2 .
Current from DATA IN BIT 12 to Gnd ﬁ'@’o ma .& 2 ma
Current from 2.4V to DATA IN BIT 12 _4 /4 va < 204a
Current from DATA IN BIT 13 fo énd . 22¢ ma ._4,_ 2 ma
Current from 2.4V to DATA IN BIT 14 _4,(7 /a < 200a
" Gurrent from DATA IN BIT 14 to Gnd ___, 4% /ma . % 2ma
Current from 2.4V to DATA IN BIT 14 _ J 4/ ¥/ a 42008
Current from DATA IN BIT 15 to Gnd 977 ma < 2ma
Current from 2.4V to DATA IN BIT 15 _/£ZZ J/a £ 20pa.
Curront from DATA IN BIT 16 to Gnd _, @€ ma = < 2m
‘Curront from 2.4V to DATA IN BIT 17 _/, JO ya L 20pa
 Current from DATA IN BIT 17 to Gnd ,‘3( 3_ ma £ 2 ma
Current from 2.4V to DATA IN BIT 17 _#,80 wa £ 20ua
" Paas e e, ~ [ SZZ | CODE IDENT NO. [DYG NO. ,
[oTosoLA e, [FE | meTRoow 0.
Government Electronics Division | A 94990 12-P13721D
8201 €. MCUOWELL ROAD.
SCOTTSDALE, ARIZONA 85252 - [SCALE-_  IREVISION  _ [SHEET 28
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=zl -::,,;A,,:;._';-;;:;:::;::le PR J R \\!1 R SR i L l

LR .
b " - . L] L ]
i

i B/N /05 | Date of Tost 5/27/ 76~

Limit

3 N ' |
i E 7.8 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS :
% !B 7.6.3  READ CONPLETE voltage __ J0  my . €100 mv
. b J] 7.6:4  oATA OUT BIT 0 voltage 20 v Y =100mv
& | +_ DATA OUT BIT 1 voltage mv | - %100 mv : :
| ‘E DATA OUT BIT 2 voltage o , %100 mv :
" f : ' - . t Lo v . . ! 3
DATA OUT BIT 3 voltiage nv . £ 100 v | i
DATA OUT BIT 4 voltage 0 nv | =100 mv ’

DATA OUT BIT
'DATA OUT BIT
DATA OUT BIT

voltage

mv RS :sino nv
" mv . = 100 mv
'DATA OUT BIT mw . =100 mv
DATA OUT BIT 9 voltage __ /5  mv =100 mv
v DATA OUT BIT 10 voltage __ /¥ m ‘. =100 mv
' 'DATA OUT BIT 11 voltage __J4 mv . €100 mv
DATA OUT BIT 12 voltage _ /5 mv €100 mv-
'DATA OUT BIT 13 voltage __ 4§ _mv - =100 mv
'DATA OUT BIT 14 voltage __ 1§ __mv . €100 my
DATA OUT BIT 15 voltage _ I/ -~ my = =100 mv
DATA OUT BIT 16 voltage _ 4 ‘mv . %100 mv
DATA OUT BIT 17 voltage __ /7 nv #1100 mv

voltage

0
0
0
I :
voltage {10 nv ] = 100 mv
h
W/
(0

voltage

© 0 N O ;oHh W NN MO

R v .}?i'ﬁf'rﬁ:&d;'%‘«‘fé"'ﬁ?i LT U T e Te e e e eyt s e

e
vg(,),z'_. !":'.‘.? "QJA Ii\\,c SIZE { CODE IDENT NO.{DWG NO. - B
Joovernment Electronics Division A 94990 12-P13721D

I SMEMoOVELLROAD, - ‘
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e A

Duration 3350 ns

oD o . ' . @ .
" /N 16 | . . Date of Test -2 95 .
s Lo o 'rgsted By. X
) - e : © Limits :
- i ' * .
7.7 POWER CONSUMPTION (25°C) '
7.7.1 Memory +5V Voltage 3,000 ' volts ’ j
Memory -6.1V voltage _i&j‘"_’_c\"olts 6 ,IOZV CLS'?, " ':
+3V Current 10.] . ma S g |
+8V Power 505 mw | i '
7.7.2 Memory -6.iV Current m m 3,2 C,lf‘! .
Memory -6.1V Power _/7.32(4 ww
7.7.3 Total Memory Idle Power 72,0 W ‘170 nw nax
7.7.5  Memory +5V Voltage 5 0O | vVolts
Memory -6.1V Voltage f./0 7 Volts .
+5V Current. (70 ma
.+5V Power 5350.¢7  mw
| . ‘ —
7.7.6 Memory -€.1V Current :ﬁlb - ma
" Memory -6.1V Power 3/3.005 mw
7.7.7  Total Active Power ({63,675 mw 7000 nw max.
. ‘ . /" .
7.8 READ COMPLETE TIMING ! ‘
7.8.5  Delay “405 ns $00 ns max.
, - 250 ns min

450 ns max.

bl bomd  Gosd

@::@LA lijn SIZE | CODE IDENT NO.|DVG N‘O.
Government Electronics Division | A 94990

8201 €, McDOVELL ROAD
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‘ e ,'(_

% 8/N 105 Date of Test

| —

14 E ‘ o * ‘Tested byﬁ ‘Q‘ ; |

4
-
- -
-
' 4
: , T

. 4

B . 3 . le .
: : . te ° . ‘h!uITs e

! E 7.8.7 READ COMPLETE/DATA OUTPUT TIMING '

o
g

lg . DO~2 e .
DO-8 KRR : '
pO-6 S
 DO=7 . *“REFER.- TO

R TEST PROC.
| po-8
" po-9
.
 DO-10
DO-11 .
DO-12 f"
DO-13
. po-14 “ v

DO-15
DO-16
DO-17

. . . ~ :i
TWOTOF?OL a INC. Sy K AT T — ,, " @ 4%

R Government Electronics Division | A 94990 | 12-P13721D . ,.‘.

8201 E. McDOVWELL ROAD




(] i " R~ !
- 1
8/N __ (6% ' Dato of Tost _5/1n/75 -
: ' « Tosted Dy ¢ A |
Limits i
. : Y
7.9° SYSTEM FUNCTIONAL TEST ]
7.9.2 D!d an error occur? ' . ' , L }
| No _ X , L S | o
Yes Address  Bits ca 0 errors. Jjl
7.9.4 Did an error occur? . . .
No _L : | i«\h
Yes . Address Bits S . 0 errors i |
7.9.10 Did an error occur? | e =~
. No X __ S R o i
Yes - Address Bits e 0. errors g
' 7.9.16 Did an error occur? . | B
.No x i -
Yes Address Bits : e | [ errors { ;
7.10  RANDOM ACCESS CAPABILITY -
7.10.8 Did an error occur? a7
~ ‘Ne' ' _ | jf |
Yes Address _ Bits . B ~ Oerrors L |
7.10-.1- Did an eri'or‘ occur? . } ' *"
s e | | B
- Yes , 'Address% ' Bits . S ~ O errors |
Y e 312 T RO — ‘ i
TAOTCZOLA [N, |V [CvEaTRoforeNo. — =
| Government Electronics Division | A 94990 12~P13721D T
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; ' -8/N (05 .' ‘Date of Test S[)[H5
‘b ~ i A Tested DBy, S ‘,
l | . . Limits |
b) No X Bt ) o - . ‘
Yes ' Address Rits ' 0 errors }
! ) No X o o ‘
" Yes _ Address _ ' Bits ____ ‘ 0 errors ‘
1 7.11  NON-VOLATILITY TEST
m 7.11, 7 t.Jid“a:n error occur? . s ‘ e
|y 7.11,8 No 5 . _ |
| . Yos . Address Bits - -~ 0 errors . ?
‘'l 7.12  MEMORY SELECT TEST
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ATTACHMENT V

ACCEPTANCE TEST DATA SHEET
LOW POWER RANDOM ACCESS
SPACECRAFT MEMORY
PART NO. 01-P13701D
DRAWING NO. 12-P13721D
SERIAL NUMBER 106
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R I e S S

OISOt

: -_—yeecee B i 1 l I ‘ e Sl ! _4‘ P el
s » APPLICATION REVISIONS ¥ .
hl’ ASSEMBLY USED ON CTR _DESCRIPTION DATE APPROVED |
3 X1| Initial Release I S_—

x2! Incorporated changes prior | #-4-73 | % - it Y

~20 First Usage

| X3| Change -6,.9V to -6.1V

Change 6000mw to 7000mw,

L STERISK INDICATES DATA
HICH IS NONMAKDATORY
~FOR INFCTMATION ONLY.

'

F&EV 1
! JHEET 27

X4 £
pages 10, 17, 19, 30. 7-29-73 KM
Change weight from 5.0 to
6.5 pounds, page 2.
X5 Add weight 5.8 pounds for
magnesium chassis MCO $7835, e-10-75 47 '
| X6 Revised per MCO S7845 4°28-'7§ — :
5 / -" ‘: e
i - oo = : ~
‘o | . .: '-'. . ’ s
\ e : L3

X4 |x1[X3

X1/X1|X1|X1|X1

28|29{30

3132 34|35

HEV STATUS| REV ks

x5|x1[x1|x1|x1/x1[x1/x1[%4 [X1]X1[X1]X1]X1,X6/X €{X6|X6 % 6¥11X1]X1|X1|X1|X1

OF SHEETS | SHEET |1

213 |415]61718|9 10l11)121314[15)1617[18]19/20[21]2223 |24

FOR ASSOCIATED LISTS SEE

OTHERVISE SFECIFIED
ALL DIMENSIONS ARE IN

PTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY
HLE

OREBY H, Tweed

'820l EAST McDOWELL ROAD
will MOTOROLA INC. L oA

INCHES AND END USE. FOR
| TOLERANCES SEE NOTE

Government Elactronics Division SCOTTSDALE, ARIZONA 85252

A

ATERIAL:

T Y R T R R, N

CONTR NASO=

m‘ \

IRELEAS

Ot
Do v )

/-2 73
APPROVED

) 4601
S 53 ACCEPTANCE TEST DATA SHEET,
AS 5= : | LOW POWER RANDOM ACCESS SPACE-

T CRAFT MEMOR‘!, PART NO, 01-P13701D
T g | SIZE "CODE IDENT NO. |DWG. NO. .

", Wl 4

UATE

94590

12-P13721D

SHEET 1OF 35




It e e

1. SCOPE

“his test data sheet is to be used to record data as required

by the Acceptance Tést Procedure for the i.ow Power Random

Accenss Spacecraft Memory,

2. ~ REFERENCE INFORMAT ION

2.1 SPECIFICATIONS APPLICABLE
S-562-P-24 | Low Power Random Access Spacecratt, ?
: : Memory ; -
12-P13722D Acceptance Test Procedure, Low ; ;]
. Power Random Access Spacecraft i wd
Memory

, ' £

3,  TEST DATA |

unit /8 _ 1ol

| = ATP PARA.NO,

. Tested by

- 31 EQUIVALEN'?‘ TEST EQUIPMENT

AR AP DCmitliAmMe MLTe—‘K

Yléon

SMSL /4 p coum‘n—k

Start Date of, Tést;.,_

/.

DI MuLnTM-Ttﬂ FLUKL-

g

—

Wl

n10TCOH OLA IHGC.

‘Govarnment Electronics Division

8201 £, tcDOWELL ROAD
SCOTTSUALE, ARIZONA 85752

A

94990

DVa NO.

4, PHYSICAL CHARAC.'I‘ERISTICS Limit B
6.1 WEIGHT _ a0
Weight of LP-RASM = S K@ Pounds —3-.5—99&5&9—(—6-1“&#“-!!-)-?” |
i 5.8¢poundzg(magnesium)§“
SIZE | CODF TDENT NO. '

12-P13721D

IscAte

{RevistoN  |SHEET 2 _‘i: ]




s/N __\o (o

6.2 DIMENSIONSczy | . © Limit
H = £330 2903 inches |
T W &,Qg; inches : . k
E My= 8,944 | inches C .. N
D=_6(320  inches
MD= 6.3]| inches

V-HXWXD=_|58.4  inches® - < 160 inches®

i

[ Sy

Y n;oT0R0LA INC. [VE COE TDENT NO. [OVG NO.
: u I\ . | |
| Government Electronics Division | A 94990 ‘;

8201 £, MeDOWELL ROAD
- SCUTTADALE, ARIZONA §3252 LECALC | {REVISION

e e————

12-P13721D
SHEET ~ 3
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\ i 1 A | 1 1 B
f. 8/N IM Date of Test (J/.~ - 1}
- | Tested By 2 {
e @
7.4 CHASSIS ISOLATION Linmit : -
Impedance = /0M > 9 megohms i
) ' ' | ] R
7.8  INPUT SIGNAL LOADING . (| I
7,6.2 Current from INITIATE PULSE to Gnd J, /Sma < 2 ma 1 o
' Currentifrom 2,4V to INITIATE PULSE , ﬂ §'Ja < 20'48. ek ‘
7.8.3 Current from MEM SEL 1 to Gnd _/, /S ma < 2 ha 41
_ Current from 2.4V to MEM SEL 1 _, 7 O p =20pa i e
' 7.8.4 Current from MEM SEL 2 to Gnd __/ / {'Q ma < 2 ma
| ' Current from 2.4V to MEM SEL 2 99 Q pa :520,_,& i
i ., . ‘ - ‘ o |
! Current from MEM SEL 3 to Gnd _J ¢ / {% ma < 2 ma -1
Current from 2,4V to MEL SEL 3 q ya <208 , "; :
,» ! Y al
Current from MEM SEL 4 to Gnd L / S ma <2 ma
Current from 2, 4V to MF.M SEL 4 4 2 Q _pa _«szol..a
' 7.5.5 Current from nn‘@n/wnrrnto Gnd,: L1 .. =2m
* Current from ‘2.4V to READ/WB‘ITE' al Qa p2 520,,;3 g
7.5.6  Current trom ADDRESS 2° to Gnd P Ez i ma =
o Current from 2,4V to ADDRESS 2 2““ ll r.a =20 ).oa
Y o r7~ | SIZE | CODE IDENT NO. |OWG NO, |
MOCTORCLA INC. » =
Government Electronics Division | A 94990 12-P13721D o
8201 E. McOOWELL ROAD ' e ]
SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 4 .




e _J0b pate ot Test (/=] 7-75
- o Tested By '
ol v S Limits /7
. : e @
Current from ADDRESS 2~ to Gnd €2 m
Current from 2.4V to ADDRESS 2% é SS 2 a < 20 He
- Current from ADDRESS 22 to Gnd _Jy 03 ma | < 2 ma
Current from 2.4V to ADDRESS 22 7' b ;fa < 20 rga.
Current from ADDRESS 2" to Gnd _./ [, ma € 2 ma
Current from 2,4V to ADDRESS 2° ,2(2‘;{ pa =20 pa
Current from ADDRESS 2? to Gnd _u Z ? ma 32 ma o ‘
Current from 2,4V to ADDRESS 24'2153é pa ' 220 pa 4
. ’ :
%‘ . ‘ 9, . 5 ‘. »
i g RIOTOEOLA INC. SIZE | CODL IDENT NO. |DWG NO. V
if | Government Electronics Division | A 94990 | 12-P13721D
" @ 21 E. M:DOWELL ROAD ‘
fr. @ SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET
e B A DG AT 1 T ENRIAT ; o o AN . el >




{ ’f i | | ] i i e 4

X A -
' 8/N IL . . ' Date of Test Af,~|7-715 »
| -5 ' Tested By e
L P . ‘ ]

| Current from ADDRESS 2® to Gnd ma . £ 2ma a
Pt ) 5 : : -
L Current from 2.4V to ADDRESS 2 é % g a < 20

] B ‘ L g _ a= 204/a

! f 6 q ‘ .
- Current from ADDRESS 2 to Gnd ma < 2 ima
. : Current from 2.4V to ADDRESS 2 4l pm < 20})&

e . 5+ i DO ¢ B Wt (15T VS % e s s @ V8O cess e emes B et T e oniiat - rp -........_,___‘ -

-
= ¥ > el
o o

o
Current from ADDRESS 2' to Gnd € 2 ma E o]
Current from 2.4V to ADDRESS 2’ 5 .’:[2: pa L2008 ] i
Current from ADDRESS 28 to Gnd l! ‘ES < 2 ma 1
j: Current from 2.4V to ADDRESS 2° Ny ,ua ' "4 2002 ;
Current from ADDRESS 2° to Gnd Z a~ ma < 2ma
Current from 2.4V to ADDRESS 2° _, ZS a < 200 - M|
: M S . |
‘i 10 q L, ﬂ |
Current from ADDRESS 2  to Gnd ma < 2 ng _.
Current from 2.4V to ADDRESS 210 3 ‘)iya £ 20)Ja ' ﬁ
, Current from ADDRESS 2'' to Gnd m - £ 2ma
: S Current from 2.4V to ADDRESS 21 [Y pa . Z 20pa | a
Current from DATA IN BIT 0 to Gnd @, % 9 ma £
Current from 2.4V to DATA IN BIT 0 4,09 Mo & 20

‘ SIZE | CODE IDENT NO. {DWG NO.
; [70TOROLA INC. | — , =8
‘ Government Electronics Division A 94990 ' 12-P13721D o "
§201 £, NcDOVELL ROAD ' ~ 1

| SCOTTSOALC, ARIZONA 8522 [SCALE  JREVISION  [SHEET 6 |




i B o e e ol SRS SN SRR 6 R

by . ——-

) ‘ 8/N J ﬁ2!£1 ‘ V Date of Test n-/7- '
- - Tested By : ‘

Limits /7

F . . %7
l{ " Current from DATA IN BIT 1 to Gnd fé ma & 2m

Current from 2.4V to DATA IN BIT 1 , ()

5
3

B
IN
B

Current from DATA IN BIT 2 to Gnd
Current from 2.4V to DATA IN BIT 2

E
In
I

Current from DATA IN BIT 3 to Gnd

ﬁ‘g
X g
IAIA
S
S

Current from 2.4V to DATA IN BIT 3 ( >
Current from DATA IN BIT 4 to Gnd __J Y . £ 2m
Current from 2.4V to DATA INBIT 4 Y, [ & /)a . £20/a

P Current from DATA IN BIT 5 to Gnd | 5 ma £ 2 ma

' Current from 2.4V to DATA IN BIT 5 a £ 2000
;
Current from DATA IN BIT 6 to Gnd . E & ma 4 2m . ‘
Current from 2.4V to DATA m BIT 6.5, QZ va  L20pm g !:
3 * . "o : > : | .y"
‘Current from DATA IN BIT 7 to Gnd . 8 i _é_ 2 ma ) |
Current from 2.4V to DATA IN BIT 7. S 3 0 pe - L2008 ||

- Current from DATA IN BIT 8 to Gnd ma ) ma -

Current from 2.4V to DATA IN BIT 8’ é 2 m; L2opa

i

Current from DATA IN BIT 9 to Gnd fZ ﬂ 3# ' 4 2 ma B

Current from 2.4V to DATA IN BIT 9
7 M

rgOTOPOLA ,Ivc SIZE | CODE IDENT NO. |DWG NO.
; Ve ) . ” .
.Governmcnt Electrqnics Division A 94990 ' 12-Pl3721D.

8201 E. McDOVELL ROAD v
SCOTTSDALL ARIZOWA 85252 ISCALE REVISION , SHEET - 7
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_} | 1 * -
!
: - g
* <ty . ~ : 1?‘»
: ; 8/N “)E ) Date of Test (/- 7'/ 1
i . : Tested By, ~T ‘7:} |
| \ 77 -
? | : . Linits (&) {E
o . _ —— i
Current from DATA IN BIT 10 to Gnd _ 9 ma 4 2 m
r Cuirrent from 2,4V to DATA IN BIT 10 .._éLSQI//a ﬁ 20Lsa ﬂ
| C\irrent from DATA IN .BIT 11 to Gnd Z: Q&'ma , f_ 2 ma n ~
Current from 2.4V to DATA IN BIT 11 (;, &5 /ua L 20408 a1
f i | i F3
j Current from DATA IN BIT 12 to Gnd C]é na £ 2ma ﬂ
Current from 2.4V to DATA IN BIT 12 [, (JD ya <2008 {3
‘ Current from DATA IN BIT 13 to Gnd Q_S ma . & 2 m
| Current from 2.4V to DATA IN BIT )ﬁ/é | [ Va < 20p00a B!
-0 ‘ s
" Current from DATA IN BIT 14 to Gnd 9  ma . % 2 ma i
i Current from 2.4V to DATA IN BIT 14 /,03 4a  Z20ua =
Current from DATA IN BIT 15 to Gnd 9 na < 2 ma L
Current from 2.4V to DATA IN BIT 15 [, {f{_’ua £ 200 \
Current from DATA IN BIT 16 to Gnd ¢ Lo £ 2ma l
Current from 2.4V to DATA IN BIT 1(3’ 7.1 ,./a < 200a ﬂ
| . ' Q}l ( 2.
§ Current from DATA IN BIT 17 to Gnd ,ﬂ 6 ma 2 ma
i Current from 2.4V to DATA IN BIT 17 é,gs Mo L 20,);
S ' STZE | CODE IDENT NO. [OWG NO.
- |MIOTORQLA INC. | S
| | Govarnment Electronics Division | A 94990 12-P13721D -
Br 8201 £, McDOWELL ROAD #il
2of | SCOTTSOALF, ARIZONA 85252 |SCALE ~ [REVISION SHEET 8
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s | i ! |
| |
s/ _]0b -
: |
: ® |
VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS : ,: E
READ COMPLETE voltage /OO ~ 'mv €100 mv
. 7.6.4 DATA OUT BIT O voltage 30  mv < 100 mv
“F*© DATA OUT BIT 1 voltage __ Q0 mv - <100 mv
I | DATA OUT BIT 2 voltage (0 mv - . % 100 mv
T DATA OUT BIT 3 voltage 2() mv " < 100 mv
i‘ DATA OUT BIT 4 voltage AQ my , < 100 mv
DATA OUT BIT 5 voltage ___ >0  mv =100 mv
DATA OUT BIT 6 voltage 2S5  mv =100 mv
DATA OUT BIT 7 voltage 30 wmv . =100 mv
o DATA OUT BIT 8 voltage |0 mv . =100 mv
o DATA OUT BIT 9 voltage IO _ v | = 100 mv o "3
Jl' - . oaTa our BIT 10 voltage __3() ‘mv - =100 mv
) DATA OUT BIT 11 voltage 3 0  mv, < 100 mv
1 DIATA OUT BIT 12 voltage | ‘3 0 mv,’, : £100 mv=:
[N X | ) | %
DATA OUT BIT 13 voltage 40 mv; S %100 mv
DATA OUT BIT 14 voltage 30 mv - < 100 mv
| DATA OUT BIT 15 voltage 0 mv <100 mv
e DATA OUT BIT 16 voltage - 3() mv - - 100 mv
" DATA OUT BIT 17 voltage YO my © _ ° - =£100 mv
i g
ﬁiOTO[:;‘OLA IR’C. SIZE | CODE {DENT NO. [DVG NO. o |
" | Government Elcctronics Division | A 94990 ' 12-P13721D o
B s, SGAE  TRevsion SHEET . 9 4




ST | A i o 1
| s _| Ok Date of Test bl 7- 74’ ;
} - 'I‘ested By ‘
| Y
| Limits «5 |
| - 1
‘ 7.7 POWER CONSUMPTION (25 C)
7.7.1 Memory +5V Voltage &, ()Q3 Volts g
: _Memory -6.1V voltage . /.| ()() Volts §
. +5V Current Z 0,0 ma -l
+5V Power é 0.03 mw “i :
'5 7.7.2 Memory -8.1V Current 3 a ma g ’
“Memory -6.1V Power 9.3 mw
7.7.3 Total Memory Idle Power(‘eq.sg nw 170 mw mx;
' *
O ' 7.7.5  Mcmory +5V Voltage 5_000 Volts | ;,.,E ;
i . ; wi
¥ Memory -6.1V Voltage /g l [ Volts e
| : ] o 2
B | +5V Current [Q ZQ ma, %
} . +5V Power 3350 mw }
- ].1.7.8 Memory -6.1V Current Q) & ma e
o Memory -8.1V Power / ‘i T ’ mw -
7.7.7 Total Active Power L]% L{ , nw 700'0' mw max,
i ] 7.8 READ COMPLETE TIMING |
| 7.8.8  polay 4D ns . 500 ns max. |
Duration 3; !} ns 250 ns min
: 450 ns max.
, : SIZE | CODE IDENT NO. .
MOTOROLA INC. . T NO. |DWG NO -
| | Govarnment Electronics Division | A 94990 12-P13721D
b | £201 E. McDOWELL ROAD. , B
- 1 b SCOTTSDALL, ARIZONA 85252 . |SCALE - |REVISION. -~ . - ISHEET 10 .- |l
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8/N J_Q" B o ‘ Date of Test._aé -| 7‘75
| ' Tested by el o
- LIMITS ° @ .

READ COMPLETE/DATA OUTPUT TIMING

DO-0 oK v REJECT__ T
' DO~1 OK REJECT ____. o
DO~2  OK___ .~ REJECT
T po-3  ok___ Y _REJECT
i‘ - P-4 REJECT

" Do-s’ d REJECT R

1 DO-6 ;znmc’r o o
- Do-7 REJECT : _ REFER O .|

TEST PROC.,

:

W

DO-8 REJ ECT

N / 7
i | ' DO-9 REJECT,

nd-m L: REJECT

DO-11  OK ; REJECT

DO-12  OK_ g REJECT

DO-13  OK__ REJECT,
! d

DO-14

3:
1
I

ettt

:

Rl S
a

DO-16
DO~-17

g - B
| i: ﬂ/’OTOI—,OLA INC SIZE | CODE IDENT NO. {DWG NC.

Government Electronics Division | A 9499( : 12-P13721D.

$221 E. 10OV EL.L ROAD.
SCQ:TSUME ARIZONA 35252 SCALE o REVISION | ~ [SHEET 11 , i
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s/n _J0Ob

7.9 SYSTEM FUNCTIONAL TEST ERE - %‘;

7.9.2 '+ Did :;/prror occur? _ _,A  .: ; i
o e : S |

14

Yes  Address ' Bits " - 0 errors Q
7.9.4 Did an error occur? | R '_ e P é
‘ No v// R L R L

Yes Address Bits R 0 errors

£

e

] .7.9.10 Did an error occur?
No | , .
Yes Address Bits . 0 errors

N\

‘Fm-;.» SREN
¥

No ‘
- Yes' Address Bits - O ' 0 errors - éi‘ﬁ

| 7;9;13 Did an gfror occur?

N
x

1 7.10 RANDOM ACCESS CAPABILITY

=

7.10,86 Did an error occur? .
No | e A |
Yes Address sits 7 0 errors

f~ 7.10.7 " Did an eryor occur?
1. =) N

1 Yes Address ' ‘ Bits

>

T

0 errors

O L T S R N

-

A e

N Y

e

R

\ - -
g

| ﬁ’ioz”Qﬁ‘bL A INC.- SIZE | CODE IDENT NO. nwé NO.

| Government wonics Division | A 94990

12-P13721D

; 8701 £, LeDOMELL T '

3
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T T T R I R T CTTNTS Lh etUiLELE R 1"

i
%.

S/N

b)

-c)

NON-VOLATILITY TEST

Address

"' Address

Al

Did an error occur?

o_y

" Yes

MEMORY SELECT TEST

: Address QQO‘)O'(Gctall
| Address 0001 Q00O (octal)

0010 (H00U (octal)
0011 OOOO (Octal)

0100 () (0 000 (Octal)

0101 000 0 (Octal)
o11o 0000 0000 (Octal)

0111 QQ 00 (Octal) *

Address Bits

" Bits

" Bits

1000 (0000 (Octal):..-
1001 Q000 (Octaly . .

1010 '(3000_‘(octai)'*"

' Limits ’,’,\”)

0 errors

0 erroré

0 errors

0000

" 0000

0000

0000

0000

0000

0006

. - 0000

| 0000
0000

0000

)
) A

OTO'"’OL A NG, | SZE | CoDE TOENT T, DG NO.

(‘overnmont Electronics Division | A 94990
8201 E. McDOWELL ROAD

" 12-P13721D

SCOTTSDALE, ARIZONA 85252 SCALE

REVISION

SHEET 13




e TR R B ! 1 B ! |
sm oL AT Date of Test [}/ -/ 715 i
- ' . ' Tested By _ » ' ' }
| | ] Limits (1 J :
Address 1011 _(0Q0 (octal) 0000
1100 Bp)0 (octal) ' 0000 ,
1101 N0 O (Octal) 0000 7
1110 () 0 d() (Octal) 0000 L
{ it
7.12.6 Did an error occur? .
. No : g :
I Yes Address _ Bits 0 errors  if
{ 7.3 WORST CASE PATTERN TEST i
i 7.13.2 Did an error occur? l ““
Yes '~ Address ' Bits ' -0 errors
7.13.3 Did an error 6ccur?
A No v |
Yes Address’ Bits 0 errors
“ .
i
IWOTOROLA INC. SIZE CODE-lDENT NO.|DWG NO :
Government Electronics Division | A 94990 12-P13721D =
8201 €, McDOWELL ROAD Lo
SCOTTSOALE, ARIZOHA 8522 |SCALE [REVISION SHEET 14 »




E Nt G :,walv” TR

3 s 100

7.13.4 a) Did an error occur?
| " No _/

Yes - Address

vo _y/

Yes Address

b) Did an error occur? -

Date of Test (J/» -

Tested B

.......

. »
T e .

;
|
|

 Limits @3\)

t

0 errors

0 errors

Government Electronics Division A
8201 [, McDOVWELL ROAD

‘};'707'0:?.0!. A INC. SIZE | CODE IDENT WO,

94990

T

s

12-P13721D

SCOTTSALE, ARIZONA 88252 [SCALE

REVISION

SHEET 15




sm__lob . : ' DATE OF TEST _(:24-5 1
S ., .. |TESTED BY ____" g

.- t o
0' ' = / - R
.-0@§>' o
.. ’ -

8. TEMPERATURE TEST : B © LIMITS . ¢

8.2.1 TIME_0705 L SRR i

8.3.3  LOW TEMPERATURE SRS T i S
'THERMISTOR RESISTANCE o Lo e ' :

J.so MINWES_&_LZ}_ K OHMS : C 3 ' o

160 MINUTES AN l_(o. K OHMS ¢ CHANGE ._L___3‘( o T : "',t};

170 MINUTES . K OHMS % CHANGE _ e ’ -g

180 MINUTES K OHMS % CHANGE_______ ' |

190 MINUTES K OHMS % CHANGE

8.2.3 ' DID AN ERROR OCCUR? N - S
No__\/ Co T L. |
. YES ADDRESS BITS 0 ERRORS

. . ' . / . -
8.2.4  -6.1 V VOLTAGE éfm"vours ~ +5 V VOLTAGE 5‘.1536urs I

-6.1 v CURRENT /4.5 ma " +5 V CURRENT /(.} ma A |
=6.1 V POWER 73,2}-“ " +5 V POWER 5_57 1

! .
TOTAL MEMORY IDLE POWER / ‘/‘ L& 1' . 170 mw MAX .
: ’

8.3.5  -6.1 V VOLTAGE C,.‘{o VOLTS 48V voLTAcE %% 5%ours
.61V CURRENT 9-55 45 V CURRENT [o% Oma

o
-6.1 v POVER /(3 mw +5 V POWER  3,§7¢/mw " 3?
37

TOTAL MEMORY OPERATING POVER{Q (4 mw . ' 7000 mw MAX

MOTOROLA ’Nc. SIZE CODEIDENT NO. |DWG NO. - o N

Government Electronics Division A 94990 . 12-p13721D ’ - f +

8201 EAST McDOWELL ROAD . :
SCOTTSDALE, ARIZONA 85257 SCALE REVISION SHEET 16
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ks v . BECE | B

1 ﬁ 8.2.6  DID AN ERROR OCCUR? - P
f ,NO’_-_Q( | | IR . |
- YES ADDRESS BIT _ .+ 0 ERRORS
8.2.8 WC a) DID AN ERROR OCCUR? o P SRR
NO 4— : ’ . R . J BN
vEs ADDRESS e " ‘0 ERRORS
r et . adh
¥C b) DID AN ERROR OCCUR? - '/ '~ ™
vo_v~ B y
YES ADDRESS BIT 0 ERRORS
~_ ¥C c) DID AN ERROR OCCUR?
ey
: " YES ~ ADDRESS ___ " BIT , 0 ERRORS
WC d) DID AN ERROR OCCUR? L
NO Z | SR .
YES | ' ADDRESS BT _ " 0 ERBORS
8.2.9  ¥WC a) DID AN ERROR OCCUR? o AP, . L
o ..'.‘../_. SR .. ." ! ' | .
YES ___ ADDRESS __ Bt 0 ERRORS
MOTORGLA INQC, | SZE [ CODETDENT NO. TOKG NO. - ‘
Govofnmont EIectronfcs Division | A 94990 12-P13721D ! -
gpo| ff 8201 EASTMCDOWELL ROAD -
o i 1 SCOTTSDALE, ARIZONA 85257 [SCALE REVISION TSHEET 17




s/

<
-

8.2.9 (Cont.)

'IC b) DID AE\' ERROR OCCUR?

No

ms'

~ ADDRESS

/.
WC c) DID AN ERROR OCCUR?
NO
ADDRESS
- WC d) DAD AN ERROR OCCUR?

i Y ADDRESS

INTERMEDIATE TEMPERATURE TEST
e /()37

TIME

8.3.2 THERMISTOR READING.

OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS
OHMS

NO
NO
NO
NO
NO
NO
NO
NO

NO

RMRARRRRARIRARR

o '“&ﬁﬁw”‘r‘-iz&‘-;’(‘?‘*’ﬁ?i?}:;.ﬂ A e

BIT
/ ". - -

/YES

4

DATE OF TEST
TESTED BY

DID ANY ERROR OCCUR?

YES
YES

YES
YES
YES
YES

v S
o ,YES
NO

YES

NO__’__ YES

YES

) .
i I B .
N
L]

O ERRORS
O ERRORS
O ERRORS
O ERRORS

O ERRORS
O ERRORS
- O ERRORS

O ERRORS

- O ERRORS

O ERRORS
O ERRORS
O ERRORS

AR T e n

AR

T T M AR

, ,-., o
MRS TRGE] L TR T T T T U T N ST

Eig i)

CODE IDENT NO.

94990

MOTOROLA INC.|&

Government Electronics Division A

8201 EAST McDOWELL ROAD

DWG NO.

12-P13721D

SCOTTSDALE, ARIZONA 85257 SCALE

REVISION

SHEET

AV-2-8-199H-100A-2 74 DWG FORMAY . ..
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mmw**—maﬁmlm-' | | o ser ‘ AT T e RO

s SR S

8/N L OL . DATE OF TEST _QJ, Y75 |
| ST 0 mesmoey gl i

Cay Co 7o
. o ! . . LIS’ - &) ‘
6.3.3 rne j/:20 . ‘, ‘B
8.4 50 MINUTES .0\ K OHMS ) 1
60 MINUTES _|.S1g K OHMS % CHANGE €.1% ~ ° ..+ =i f
70 MINUTES ). 45¢ _ K OHMS % CHANGE 4.07, : e ‘
80 MINUTES 1,433 K OHMS % CHANGE "% ’ -
90 MINUTES K OHMS % CHANGE . .,  + . =~ {
8.4.1  =6,1 V VOLTAGE _(._,_:"_0 %ours 45 v vourace 5_,3_'5’v°ours_'
| 6.1V cuRReNT §.0 ma - +5 v curent  //:Sma i
-6.1 v POWER 5.} mw +5°V: POWER { 0-3 mw » ‘i’ ‘
© TOTAL MEMORY IDLE POWER J /2.5 nw . . . 170 nw MAX a
8.4.2  DID AN ERROR OCCUR? - LT :
v NO_[_ RO N . ‘ - -
YES __ ADDRESS " b O ERRORS
8.4.3  -6.1 V VOLTAGE (,L“[_O Fors +5 V VOLTAGE D:° 5 v(r)ours
£y 8.1V CURRENT 9/, ma +5 V VOLTAGE 75 0 ma Lot

,-,s:.i'v POVER ) L9} Smw ° 45 v power 39 EZO.:Q .

 TOTAL MEMORY OPERATING POWER J 4 § 65 mw . 7000 mw MAX

8.4.4  WC a) DID AN ERROR OCCUR? SN IPREIE L PR R
. No -/ . ‘_ '! ' . | v‘ -‘ .‘ . - ) ‘ ,: ‘ i . -" ,
YES . ADDRESS _ BIT O ERRORS

T MOTOROLA JNC. | SZE [ CODE T0ERT NO.[OWG NG,

Government Electronics Division

8201 EAST McDOWELL ROAD
SCOTTSDALE, ARIZONA 85257




8/N

100

‘8.‘.8

8.4.7

DID AN
~ NO i

(Cont.)

o .
WC b) DJD AN ERROR OCCUR?
NO

YES ADDRESS
WC c¢) DID AN ERROR OCCUR?

‘NO

YES ADDRESS

wC dyID AN ERROR OCCUR ?

NO
YES
WC ‘a) DID AN ERROR OCCUR?

NO .
YES ____

ADDRESS

ADD}ESS

wC b) DID AN ERROR OCCUR? .

YES ADDRESS

WC c) DID AN ERROR OCCUR?
NO _K -

- YES

WC d) DID-AN ERROR OCCUR?.
wo 4 , -

ADDRESS

YES ADDRESS

ERROR OCCUR?

YES ADDRESS

BIT.

BIT

DATE OF TEST

" TESTED BY

3475

-

| LIMITS \;

,...VJI

£
&

.

gl gros §

> .
e o . ey Y - - . I - L -
i’}; ;., iy R 3 ikt F o . , o v s}
ST SO AR ST YA T L L A R T AT T T, e R e s AT IR e e L A WO se e pnrgen e e e

MOTOROLA INC.

Government Electronics Division

A

8M1 FAST McDOWELL ROAD
SCOHSDALE AHILONA 85257

SIZE

CODE IDENT NO.

. 94990

DWG NO.

12-P13721D

SCALE

REVISlON

SHEET 20
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£ 1 S/N__icl
: Limits ‘
9, VACUUM TEST oo . : ,
. 9.3 - Did Any Bit Errors Occur? | ‘Eg
\ ' No o— ‘ )
18 . Yes_  Address__ " 'Bits___ " " 0 Errors
0 9.2:1 Fast Decompression ' | : Q .
1 Date.-1e 95 Tested by&h L ,

Did Any Bit Errors Occur?
No L
Yes Address Bits 0 Errors

d »

9.2.2 Hard Vacuum

Date (1878 Tested by 42 ﬂ’:anQ-.__»

Did Any Bit Errors Occur?

No L /
« ' '
Yes Address ‘Bits 0 Errors

» ‘ " - ) '. A
VIBRATION TEST . | _ g : o @
Date &'.-24.78g : Tested -‘bym

SINE SWEEP | |
Axis X - Did Any Bit Errxcrs Occur?

C No g _
Yes ' Freq Address __ Bits 0 Errors
. 8 ' o = ” SIZE | CODE IDENT NO. "
L LTOTOROLA ING. C NO.jovG NO. R
Government Electronics Division | A 94990 ' 12-P13721D
) B201 £, McDOVELL ROAD : '




tapld

R S/N I Q(ﬂ ~ Date of Test _ (.- Al 75"
) ' , Tested by ﬁm@,l, .

Axis Y - Did Any Bit Error Occur?
No —"

Yeos Freq Addrevs Bits " 0 Errors

ey

Limits

=

Axis Z - Did Any Bit Errprs Occur?
t
No i—

,
.
e

Yes Freq Address Bits " 0 Errors |

RANDOM VIBRATION T 3
Axis X - Did Any Bit Errors Occur? ~ " ' o . i
No _i—" T A | |
Yos _ Freq ______ Address __ Bits __ 4 ' 0 Errors.

: i A 'Axis Y - Did Any Bit Errors Occdr?‘ : I
o e o o I
S Yes ____ Treq —___ Address | Bits ______ : .0 Errors
Axis Z = Did Any Bit Errors Ocqu;“"?': : Ce T
. Yes Freq ____ Address — .Bl.i.tgiait';_"v___'_ D Errors
11, SHOCK TEST | ‘ . S A @ |
Date l-i8-15 "f':__ s Tested By g '
6 MILLISECOND DURATION SHOCK | | i

| . Y Direction - Did Any Bit Errors Occur?
J . No _+—" :

i Yes Address : . Bits | - . 0 Errors

| rn‘;’OTOﬁb 1A JNC. & "CODE IDENT NO. [DWG NO.

| Government Electronics Division | A 94990 : . -12-P13721D

8201 . MeDOWELL ROAD .
REVISION - ISHEET 22 ‘
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8/N [szli .j’"‘ Date of Test_{.-i1f -05
. 'Mﬁ' Tested b R

Limits

Z Direction - Did Any Bit Errors Occur?

No i—

R IR SR s S i y i
|
i
|

BT R A S AN

g SRR TR

B e pee e o g

Yes .. Address ; Bits 0 Errors

X Direction - Did Any Bit Errors Occur?
No

\

Yes _ Address ____ Bilts . 0 Errors

12 MILLISECOND DURATION SHOCK

Y Direction - Did Any Bit Errors Occur?
NQ b

'

Yes Address _ . Bits 0 Errors

T

p—

- e L ey e e e e
e e g N L " .

v L ( 2
Z Direction - Did Any Bit Errors Occur? o i

No &

Yes Address Bits 0 Errors - B

X Direction ?'Did Any Bit Errors Occur?

\

No

Yes Address Bits - 0 Errors . 1

: -

: k-

1

I : .
i i
0 : 4
Y : ' £
o o ]
s ! <
7 !
! 5
; { e
\‘;

o S el SR o SR v SR e SRR s R swomecs S v

vy 5 . SIZE | CODE IDENT NO.|OWG NO.
LIOTOROLA INC, |t | CoE DWGNG.
| Government Electronics Division | A 94990 , 12-P13721D

8201 £, McDOWELL ROAD : ; , v
-~ SCOTTSDALE, ARIZONA 85252 SCALE REVISION SHEET 23
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m»ﬂﬂn’zﬁw:.k_

g - - —— ;' f
: £l
‘8/N _ LQQ Date of Test &/25/75 .
Testecd By |
7.4 CHASSIS ISOLATION . Limit !
Impedance 710 meg 41 >9 megohms |
o . . -
. . t é;i
7.5 INPUT SIGNAL ‘LOADING M =
7.6.2 Current from I:%ITIATE PULSE to Gnd .{ 5/mn. < 2 ma ’ ”
Current:from 2.4V to INITIATE PULSE _97 pa =420 |
, . g’ | {;
7.5.3 Current from MEM SEL 1 to Gnd na. < 2 ma
Current from 2.4V to MEM SEL 1 z ﬁ },a " = 20 I.ca T
7.6.4 . Current from MEM SEL 2 to Gnd __ [,/ 5 ma < 2 ma o
. < Current from 2.4V to NEM SEL z __ ¢34 ya = 20ya
Current fxom MFM SEL 3 to Gnd 115 ma < 2 ma e
Current from 2,4V to MEL SEL 3_ - ,7& pe <20yas
Current firom MEM SEL 4 to Gnd / / 5 ma < 2 ma
Current from 2.{1_? to MEM SEL 4 '67 = ZOPa
7.5.5 Current from nEAn/wnrrE to. Gnd , f 6 < 2 ma .
‘Current from 2.4V to READ/WRI’I‘E pa =208
' 7.5.8 Current from ADDRESS 20 to 'Gnd 7&/L ma = 2 ma
Current from 2,4V to ADDRESS 2° éﬁi ',a. '_ L -_z-zoraa
| e
o - SIZE | CODE IDENT NO. {DVG NO.
WOTONOQLA G, -
| Government Cicctronics DM"'O", A 94990 12-PL3721D
CMDEANDOWELLROAD L
e P R NI Y T B [RENNE F'o7L ) ¥ B M “H.V,ISIDN . ]S“FET 24
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e |

%x
Form.

e

AR

TSy

TR

kL isige |

i — L — T a—

Wy

W

8/N

“Current

Current

Current

Current

Cdrrent

C@rrent

Cﬁrrcnt

“Current

f£rom

irom

from

from

from

from

from

from

ADDRESS
2.4V to
- ADDRESS
2.4V to

ADDRESS
2.4V to

ADDRESE 2~ to Gnd

2,4V tc

. fi
21 to Gnd '72 ma < 2 ma
ADDRESS 2t é.‘r‘z),a

22

ADDRESS 227 ﬁj?_ !;»a

23

appress 22 4.9C pa

4

Date of Towt 25 /76

Tostod B0 "
;
Limits

< 20,.'4

7
to Gnd l¢0f~ma

& 2 ma

to Gnd /?9 ma

/?5' ma

appress 24426 ue
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PR, ¥

¥
e

[

4

(06

8S/N

Current from ADDRESS
Curmrent from 2.4V to

Current from ADDRESS

2 ma
Current from 2.4V to ADDRESS 2° é Z /ua ’ 204/a
. . R S .
. L[]
Current from ADDRESS 27 to Gnd /léi nma < 2 mna
Current from 2.4V to ADDRESS 2' _/Q,g( o £ 20/4%a
Current from ADDRESS 28 to Gnd Z' %’ ma < 2 ma
Current from 2.4V to ADDRESS 28 L":"’(‘_Z;,Ua S < 20/a
Current from ADDRESS 29 to Gnd z, 75 ma 4, 2 ma
Current from 2.4V to ADDRESS 29 :?,ZKZ /}a < 20 /8
Current from ADDRESS 210 to Gnd /52 ma Z 2 ma
Current from 2.4V to ADDRESS 2°° //¢4 pa =~ £

Cm:r ent

Current from

“Current

Current

»from ADDRESS
2.4V to

from DATA IN
from 2,4V to

ADDRESS 211

DATA IN BIT 0 40§ pa

Limits
23 to Gnd 1‘64 ma < 2 ma
ADDRESS 25 H,.Qo y7 = 20/a

26 to Gnd :2[ ma §_
L

o' toGna __ /.9 ma I =&
925 pa , £ 200
BIT 0 to Gnd _~+§] ma L . £

e

ey

£ M»;’,

Jsinig,

A

a
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ig . sm (06
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L
,.t.‘. “" o
A Current from DATA IN BIT 1 to Gnd /?0 ma
N, ¢ . ey
o Curront from 2.4V to DATA IN BIT 1 .04 wa
TNy c Lo “ :
“y - '
3 Current from DATA IN BIT 2 to Gnd __, B/ ma
Current from 2.4V to DATA IN BIT 2 _ ¢ 62 pa
e ( : .
; Current from DATA IN BIT 3 to Gnd ___,J4 ma
¥ |
Current from 2.4V to DATA IN BIT 3 _ 4 A
Current from DATA IN BIT 4 to Gnd ’ i “’L ma
Current from 2.4V to DATA IN BIT 4 _ £ (75 p
_ Current ‘from DATA IN BIT 5 to Gnd . &t' "'ma
Current from 2.4V to DATA IN BIT 5 _4 64 wme
Current from DATA IN BIT 6 to Gnd _ , 72 ma
S Current from 2.4V to DATA IN BIT 6 ' g 22 2
Current from DATA IN BIT 7 to Gnd _. . 7§ ma
Current from 2,4V to DATA' IN BIT 7 _ 4 7( pla .
Current from DATA IN BIT 8 to Gnd 90 ma
Current from 2.4V to DATA IN BIT 8 _/ 20 4ia
Current from DATA IN BIT 9 to Gnd ‘ ii ma
Current from 2.4V to DATA INBIT 9 _ 7 (2 ga

G i
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'S/N /06 Date of Test 6/25' el
Tested By
Limits
Curront from DATA IN BIT 10 to Gnd 97 ma £ 2 ma
Current from 2.4V to DATA IN BIT 10 £, %7 ya £ 20¢0a
Current from DATA: IN BIT 11 to Gnd _ /- 0/ ma & 2 m
Current from 2,4V to DATA IN BIT 11 [, &4 L, 20428
Current from DATA IN BIT 12 to Gnd __ - 79 na S 2ma
Current from 2.4V to DATA IN BIT 12 5’,2; Ja &L 20473
~Current from DATA IN BIT 13 to Gnd ’ 75” ma .f_ 2 ma
Current from 2.4V to DATA IN BIT 14 £0 7 ia < 20p0a
Current from DATA IN BIT 14 to Gnd /75 . 4 2 ma
Current from 2.4V to DATA IN BIT 14 /,03 Y a _f-’zo/ua
Current from DATA IN BIT 15 to Gnd /7% ma < 2 ma-
. ) . B ] . ) ¢
Current from 2.4V to DATA IN BIT 15 é_;@ /8 £ 20Ma
Current from DATA IN BIT 16 to Gnd :75— ma :E., 2 ma -
Current from 2.4V to DATA IN BIT 17 _J06 wa S 2008
Current from DATA IN BIT 17 to Gnd a?él' ma 4 2 ma
Current from 2.4V to DATA IN BIT 17 £, 27 wa £ 20pa ‘
o, e, e n SIZE | CODE IDENT HO.[DWG NO.
LACTCITOLA NG, '
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o e e A 4 4 17 1 N
S/N 106 Date of Test (¢ /20/75 %E :
| | Tested By ' sj |
| Limit
VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 7
READ COMPLETE voltage . |5 " mv < 100 my
DATA OUT BIT O voltiage [0  mv < 100 mv
’ DATA OUT BIT 1 voltage s mv < 100 mv
DATA OUT BIT 2 voltage o  mv %100 mv
DATA OUT BIT 3 voltage o nv £ 100 mv
DATA OUT BIT 4 voltage 15 mv = 100 mv
DATA OUT BIT 5 voltage /5 mv = 100 mv.
DATA OUT BIT 6 voltage /D mv S =100 mv’
 DATA OUT BIT 7 voltage’ 0 mv - 100 mv
» " DATA OUT BIT 8 voltage 06w . . =100mv
L DATA OUT BIT 9 voltage /0 mv . =100 mv
DATA OUT BIT 10 voltage /5~ mv o < 100 mv .
DATA OUT BIT 11 voltage 10 myl . £100 mv
DATA OUT BIT 12 voltage ___ /O mv,r’ | £100 mv-
DATA OUT BIT 13 voltage 20 _ mv s <~ 100 mv
DATA OUT BIT 14 voltage /5 w0 £100 mv
 DATA OUT BIT 15 voltage __ /6 _mv =100 mv
DATA OUT BIT 16 voltage g  mv. <100 mv
DATA OUT BIT 17 voltage 20 wv- 100 mv

OTEROLA TG,
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L 707.1
1

7.7.2

7.7.3

7.7.8

7.7.7

7.8

.7.8.8

7.7.6

8/N 106

POWER CONSUMPTION (25°c)

Memory +5V Voltage 14,004 Volts A ) C
Memory -6.1V voltage ~ 03 Volts .- 2oL S
+5V Current L /0 . ma ,' s S .
+5V Power - 50,04 mw |

Memory -6.1iV Current _3__3_. ma .

Memory -6, 1V Power m; nw

e

Total Memory Idle Power 75,9 ww = . 170 mwm

Memory +5V Voltage + 4,007 Volts
~ Memory -6.1V Voltage —(./05 Volts

+5V Current 670 ma

. +5V Power - 335469 mw

B O VU P P

Mem@ry -6:1V Current J.ZO ma - - '
Memory -6.1Y Power _ [UOH I8 ww @ | L T

Total Active Power - 475§.84 mw .

" READ COMPLETE TIMING' -
' Delay ,3?0 ns . ~° . 500 ns max.

Duration - 320 ns . N 250 ns min
i ° P — ) : A . . 4§0 ng“:.m"

. -~

{
)

[7iOQT
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100 Date of Test G/ 25}17 5

- . ' Tested byc&LQ‘-ﬁ«_’___-
READ COMPLETE/DATA OUTPUT TIMING AR |
D0-0 .
‘Do-1 o
Do-2 L
Do-3 T
DO-4 el
Do-6 | R
DO-7 REFER TO
TEST PROC,
DO-8 UL
DO-9
DO-10  OK y REJECT_
 po-11 oK / REJECT, AR
| Do-12  OK REJECT___ U TS
- DO-13 OK ‘; REJECT - o | g “ | :
O Pl Do-14  OK 7‘— REJECT______ -~
. bo-is ok ¥, mescr R
DO-16  OK ;1 REJECT, e
A - D0-17  OK___ ¥ _ REJECT o R A
Ea b . o , = N |
@ MOTOROLA |1NC, | SIEE | CODEIDENT KO.TOWG NO. ‘ o
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B

s/N (06 . ’,‘,.’-" ) ' Date of Tes 25 /75
; S . Tested By D o i |
| | | ' Limits Z%
7.8'  SYSTEM FUNCTIONAL TEST O
e |
. 4 b4 g t
. e
'7.9.2 ° Did an error occur? o
No / | , | g %
Yes Address _ ' _Bits - o 0 errors
1.9,4 '} Did an error occur? = I T g
No V. : o B S
'Yes . Address ' Bits . 5 ‘ 0 errors
- 7.9.10 Did an error occur?
Yes ' Address ‘Bits Co e 0 errors ™
- 7.9.16 Did ayrror occur?
No o |
Yes Address Bits ' : 0 errors
7.10 RANDOM ACCESS CAPABILITY
1 7.10,8 Did an error occur? L e
. . oo Tae 8
-No [ ] - » . ‘ - . ) . - i ‘v‘r, ‘ . . " ) -
Yes Address Bits =~ °. R 0 errors’
7.10.7 Did an orror occur? ”
;v a) No / g _
: Yes " Address = ‘Bits . PR - 0 errors
YT i | SIZE | CODE IDENT NO.|0WG WO,
NIOTCFROLA G, DL IDERTNO. 3G O, :
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tem___ Job

b) No v/// . o . . .
. Yos ., Address ' Bits R 0 errors
c) No- Z .

Yes Address - ‘Bits . 0 errors

7.11  NON-VOLATILITY TEST

* 7,11,7 Did q_n/error occur? ) - | N ¢

; ) h SO dle o . ,. " B . ' N

7.11,9 No | o SR :
Yes Address Bits | | . 0 errors

7.12 MEMORY SELECT TEST B R B
7.12.3 Ad&ress 0‘200 (Octal) : .' o ) - 0000 | ‘-_; i

7.12.4 Address 0001 _p/Af0 (Octal) - . o000
| 0010 200D (Octal) . o000
0011 N))0 (Octal) y ... 0000
0100 PJYQ (Octal). "~ |° . 0000
o101 Y000 (Octal) ' [ T 0000
0110 gPP (Octal) | i L 0000
0111 0002 (Octal) bl T o000
1000 pA09 (Octal) L. 0000
1001 0000 (Octal) .+ - 0000
1010 2000  (Octal) . SERE ~ 0000

i | - .
B » .
. PR - oy ®
- . <
. . 0 . ¥
. . v . . R
M . . . L . .
. . -
o T - : N . -
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S/N

[06

Addross 1011 J2/)0_ (Octal)
1100 Q00d (Octal)- .
1101 0000 (Octal) '

1110 0008  (Octal)

Did an error occur?
, o
No / .

Address '

Yes Bits .

WORST CASE PATTERN TEST

Yes Address _ i

Di“d an error occur?
No _Z L
. 'Biis

. Did anyxor occur?
No | | .

Yes

Address

.
F,

LY
L]
-
s
. -
.- o4
N &
.

Date of Test //74/74 *
Tested By L

e

¥

- 3 ¥
e [TC——
e e s oot

Limits

0000
0000
0000
0000

0 errors

N

1 .
¢

x

ﬁi‘eé 3

0 errors

3

0 errors
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Bit

error oqcur?

Address Bit K
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0 errors
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'Q errors
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PROJECT. 4601-100 INI‘P_/' Memory

—XEl_AXIS
FILTER B.W.

SAMPLE (LOOP) TIME
1...HZ SCAN RATE 112012 AVG.

2.10. HZ SCAN RATE 2.23.12Z AVG.
3.20.HZ SCAN RATE 3.5-H2 A.G
4.50.11Z SCAN RATEIA.25.HZ AVG.
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PROJECT-46014 400 UNIT. L/ _Memory _ser, no.108
—x o — Jx's

FILTER B.W. 1..5.HZ SCAN RATE L.
HZ SCAN RATE &.

2,

32012 SCAN RATE 3.8

H

z

’

4.20.1iZ SCAN RATEL4.25. ric

1 RA\G&’ 15-20 -H
.E- T9.2040 "

".(.‘ MAC LS

Q. TIME
AVG. TIMZ 2
A.G. TIMG
A G. TiMe

SAMPLE (LOOP) TIME-1Q__SECONDS
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PROJECT.4601=400_yny_P/W Mewory orp o 108 h
Y AXIS  SAMPLE (LOOP) TIME—"%___ scconos
FILTER BW. 1.—3HZ SCAN RATE. 112542 AvG. Titse 1,10 .
X 1. nNos
2..10HZ SCAN RATE 228_HZ AVG. TIME 2. Laiigg.gi
3..20HZ SCAN RATE 35—HZ AVG. TIAC 3.0 5{CONDS |
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PROJECT. 4601-400"'“*’/' Memory SER. NO 106

el AXIS  SAMPLE (LOOP) TIME 10 __SECONDS

FILTER BW. 1..85.HZ SCAN RATE 1.125HZ AVG. TiME 110 _SECONDS

' 2.10 HZ SCAN RATE 2.23.HZ AVG. TIME 2Q__SECOND:

3.20.H2 SCAN RATE 3.8_HZ A.G. TIME m_..su:.,.;o..

4muz scm lwemza.nz AVG. TIME 3Q_SECOND.
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PROJECT1601-400 \yy_P/W Memory oo 106

et . —

_L_ms SAMPLE (LOOP) TME-L___ _peees

FILTER BW. 1.-5.HZ SCAN RATE*1.25.142 AVG. Tinie )
2T0.HZ SCAN RATE.Z0_ Mz AVG. Ti: 1: 10 ":?..\“.'
. 3.20.HZ SCAN RATE.$—HZ AVG. 11 .4.1."5.7-.'-. s
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