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Initial Sense Amplifier Adjustment

L hxiti,ll(Static Adjustment .

A.- Connect an ohmmeter in parallel with euch potentiometer
and adjust to zero ohms.

B. Turn each pot 16 turns clockwise.
1. Dynamic Adjustment

‘A. Setup Procedure

witere it is to remain.
2. Trigger the scope from G2A2BU3A (-N Rcad).

Place the scope pfobc on pin‘C of the sense
) .

amplifier being adjustcd.
4, Set the scope forw" 0.1 usee/cm and 1 ‘volt/cm.

5. Set the driver voltage to 60 volts while the
storage is not. cycung.

‘B, ' Zeros Adjustment

1.

Turn on Storag.e"'rca"t. :

.' , ' ' ' . i. Insert the sense amplifier c..rd in the socket
' 2. Write zeros contmuougly while muking the zero
adjustment. (To write zéros, hold down the
write zcros push button).
‘ 3. Check for « zero output (-p level during the
whoie cycle) as in FIGURE 1.

. If ony depsxture from . -p level is scen (that is;
d/ L positive going pulses is ‘shown in FIGURE 2) tarn
the usper pot CLOCKWISE no more th.n eight
\‘ : turns until some or zll of the pulses disappear.
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'f‘\_" R 5, If some or all of the pulses do not disappear
* return the upper pot to its initial position and
‘ tura the lower pot CLOCKWISE until the pulses

o f o disappear and the scope display is &9 in

FIGURE #1.

6. If some of the pulses do disappear, leave the
< ' upper pot at the point where the pulses stopped
: disappearing and turn the lower pot CLOCKWISE
until the pulses disippear and the scope picture
looks like FIGURE 1.

C. Ones Adjuatmeﬁt
'_.‘.‘ - 1. Turn on Storage Test . | P

2. Write ones continuously while making the ones
adjustment. (To write ones, hold down the
WRITE ONES push button).

3. Check for a one output (a ¢P pulae durmg the
sttobe time) as in FIGURE 3.

Specuications for the one qign"alfare:

Amplitude (peak) 2.5v - min
“Rise _ 20 nsec - max
. : width 100 nseec ~ min
: Time Skew o’I rise 20 nsec - max’

T4, there ire some low amrlxtude ones or a -P
level during the strobe time, 28 in FIGURE 4,
turn the upper pot COUNTER- CLOCKWISE '
until cither: .

i, All pulses huve a uniform rise us in
FIGURE 3 und/or further ch.unge is
noticed.

D. If no changc is noticed during the first
few turns return the upper pot to its
~ ~ original position.

EMT ek
2/9/61




-

1.

4

3.'01.

1.

L0

i,

EMT :ek
2/9/61

D.  Recdjustment

E. Bius Adjustment

F. Checking

and zeros.

If there ure low ampulitude ones or a -P level
Eemaining after step ¢ above turn the lower sot
COUNTER-CLOCKWISE until Wli pulses huve a

uniform rise as in FIGURE 3 and no further
chiange is noticed. '

If an adjastment wus made in step HC (ones
adjustment), repcat lI B (.eros adjustment).

If a readjustment was necessury in part | of this
procedure, repeut II C.
I & readjustment wus ne

cessary in part 2 of thig
I-rocedure, repeut I D.

Set the driver voltage to 56 volts .nd repeat I1 B, -
IC, and I D. |
Set the driver volta

8¢ to 04 volts and repeat I B,
n Cn Qnd,n D- » ‘

Set the driver volta

: ge to 60 Vblts and éheck ones
and zeros, '

Set thedriver voltaige to 56 volts and check aones

ge to 63 volts and check ones

-

Set the driver volta
and zeros,

If cny checks occur repeat IIB, IIC, and II D ut
the voltuge where the check occurred.

P
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Program Sense Ampliﬂer Adjustment

I. Initizl Adjustment

A If 2 new curd is to be put into the muchine {irst perform
the Initi:l Adjustment Procedurc, ~
- .

B. If the sense umplifier has gone thru initizl adjustment or
is intermittently fuiling, perform the following procedure;.

I. Information About 8SAG!
A, The foillowing scquénce is performed in each bank of
storage depending on the setting of alteration switches
918 and 9i6,
] . :
1. 915 off + 916 off - (a) write 4 pattern in storage
} , ' according to the setting of
* . 011,912,913 and 914,

(L) write the saf@qpattein over
again. | .

2. 915 off - 916 on -  (a) write a pattern into storage
’ | according to 911,912,913,

and 914 setting. -

(b) write the complement of {a)

T - +

3. 915 on

916 off - (a) write a pattern into storage
according to 911,912,913,
and 914 setting.

. (b) Reid the pattern written in (a)
4. 915 0u9lbon - (2) write a pattern into storage
s , according to the setting of G11,
N - 912, 913, «nd 914.

(b) write comilement of {a)
(c) Read complement of {(a).

EMT:ek
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B. Pattern Switches

1
2
3.
4
5

9i1 all ones

912 all zeros

913 alt zero-ones

914 alt one-zeros .

_If all four of these switches are off, all patterns
will be written serially (one after the other). .

III. Sense Amplifier Ad:justmcnt Using 8SAUL

A Setup

1‘

4

2.

Trigger the scope irom L2AZBO3A (-N Read).

Place the scope probe on pin C of the sense
amplifier to be udjusted.

Set the scope for G.1 usec/em and 1 volt/cm.

Set the driver voltage to 60 volts szile storage is
" not cycling.

Read 8SAUl into the machme

and Ze r,os Check

Sct 912 on and all other alterstion switches off.
Check to see that the out put is as shown in

Figure 1. If some pulses exist as in Figure 2,
follow the procedure in Imtml Adjustment II-B.‘

Set 911 on and all other alteration lwizchcs ofi

Check to see that the output is as shown in .
Figure 3. U the output is s shown in Figure 4,
then verform Initiul Adjustment Procedure II-C.

C. Alternate One-/ero Check

Set 913 on and tll other alteration switches off.
Check to see thut the out,ut looks like Figure 5.

ad. Checx for a one-zero output with a
uniform risc of all ones as shown
in Figure 5.
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Re-sync the scope several times and
use o hood over the scope screen to
look for minor discrepancies.

If any pulses rise late and do not
attain full .mplitude, as in Figure 6,
7,0r 8 two situations could exist.

- (1) Ii_h zeros are being picked
u;» &8 ones, )

’

(2) Omes are not being amplified

enough.
2. Determine which pot(s) needs adjustment (both pots
could be out of adjustment). ‘

a. Turn the upper Lot in ¢ither direction.

' b. Lf turning tiis pot has no immediate
‘ effect, it isbroperly adjusted and
should be returned to its initial position.

C. -If turning the pot has an immediate

effect, this pot needs adjustment.

d. Turn the lower pot in eithér direction
and determine its state from (b) and (c).

2, T '

- 3. Pot Adjustment

a.  Turn pbt" in need of adjustment CLOCK-
WISE (if both pots need adjustment then
adjuey Upper pot first,)

b. If full amplitude ones begin decreasing
in amplitude the resulting pulses are
insufficiently amplified. The pot should
be turned COUNTER CLOCKWISE until
ali ones rise uniformly or no further
change is :1o0ticed. ‘

c. I{ both pots need adjustment repeat the

proceeding for the lower pot.
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D.  Additional Tests

.

S50

With 914 on and au‘ other alteration switches off,
repeat section C.

With 911 and 910G o1 and all ot'ne; switches off,
repeat section,. C.

With 912 and 916 on repeat section C.

With 913 and 916 on.rep'eut section C.

"With 914 and 916 on repeat section C.

E. Biaa Tests

1.

EMT:ek .
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'Repeat section C and scction D with the drwer

voltage set wt 56 \olts

Repeat section C and section D with the driver
voltage set at 04 volts.

F. Run 8SB15 at driver voltafres of the operating point and
' the opcrutxng point fivolts.

..

sy .
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A,

Unit Tested:

PURPOSE:

8SA01

7304 Storage and I/O Control

To provide a means of checking initial sense amplifier
adjustment from a stored program control,

METHOD:

1,

3.

All banks of storage are filled with various patterns of
ones and zeros employing minimum delay between indi-
vidual bank selection and test mode operation.

The program is composed of 4 distinct modes of oper-
ation each of which is in turn subdivided into 4 distinct
pattern tests.

- Only one of the 4 modes of operation may be executed

at any one time and each is selective by alteration
switch control at any time.

Regardless of mode, all 4 of the pattern tests are exe-
cuted unconditionally within all banks, but each pattern
is also selective by exclusive alteration switch control
and may be individually looped at any time.

The Modes of Operations are as follows:

a)

b)

c)

Double Write Mode 0915 OFF
0916 OFF

- Loads all banks with all patterns using four groups

of two consecutive LSB (Load Storage Bank) oper-
ations per pattern. The second LSB of each group
loads the same pattern as the first LSB,

Write-Read mode 0915 ON

0916 OFF
Loads and unloads all banks with all patterns using
four groups of consecutive LLSB and USB (unload
Storage Bank) operations per pattern.

Write-Complement mode 0915 OFF

0916 ON

Loads all banks with all patterns using four groups
of two consecutive LSB operations per pattern. The
second LSB of each group loads the complement
pattern of the first LSB.




v
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d) Write- Complement-Read mode 0915 ON
0916 ON
Loads all banks with all patterns using four groups
of consecutive LSB, LSB (complement pattern),
USB operations per pattern.

6. The Pattern Tests are as follows:
a) All Ones 0911 ON only

Uses a pattern of 256 'all bits' (CBA842l) per
storage bank,

b) All Zeros 0912 ON only

Uses a pattern of 256 ''no bits'' (storage marks) per
storage bank, o

c) Alternate Zeros and Ones 0913 ON only

Uses a pattern of 128 ''all bits'' and 128 '"'no bits"
arranged such that the contents of each Word in
each bank is the exact opposite of its adjacent
Words,

Words 0 and 2 initially cdntain "all bits' while
Words 1 and 3 contain '"no bits'!

d)  Alternate Ones and Zeros . 0914 ON only

Uses a pattern which is the exact opposite of the
above alternate zeros and ones pattern. Words 0
and 2 initially contain '"'no bits' while Words 1 and
3 contain "all bits'',

C. AREA OF MACHINE REQUIRED:

1. Units -
MF, Memory, Storage, CR or Tape

2. Memory Locations-
0000 - 2480

ii
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LOADING PROCEDURES:

1. Card -
Use 8LDO1 or 8LDI10 Load Cards and 8TR02
ahead of and behind the program deck respectively.
Auto-Load 0100 or 0101
2. Tape -

Use tape file generated by 8TRO06.,

Auto-Load 0200
-Refer to 8TR06 Write-Up for further
usage information,

PROGRAM CONTROL:

1, Card Deck -
8LDO1 2 cards
8SA01 22 cards
8TRO2 1 card
3 Blanks
2. Alteration Switches -
a) Pattern Test Selectors
0911 ON - Repeat All Ones
0912 ON - Repeat All Zeros
0913 ON - Repeat Alternate Zeros-Ones
0914 ON - Repeat Alternate Ones-Zeros
b) Mode of Operation Selectors by Combination

0915 OFF, 0916 OFF - Double Write

0915 ON , 0916 OFF - Write, Read

0915 OFF, 0916 ON - Write, Complement

0915 ON , 0916 ON - Write, Complement, Read

3. Check Switches -

0901 Program Control
All others in Automatic.

iii
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" NORMAL STOPS:

None

ERROR STOPS:

None

PRINTED RESULTS:

None

COMMENTS:
1, It is strongly recommended that two Quick visual spot
checks be taken while running this test to insure cor-

rect program operation,

They are as follows:

A, . Spot Check #1
1. Throw all alteration switches OFF,
2, Throw 0911 ON,
3. Observe SBR (Storage Buffer Register)

All of the 56 bit neons should be brightly

LIT (unless there are known bit drop
problems),

% If they are not, reset or reload the program.

B. Spot Check #2

—
.

Throw all alteration switches OFF,
Throw 0912 ON.

Observe SBR.

All of the 56 bit neons should be OUT

(unless there are known bit pick problems).
*If they are not, reset or reload the program.,

Lol

iv
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8SAOQ!l
2. If any check indications, other than 0901 occur, reload
the program.
3. This program is a service aid test and therefore has

no typeout indications, pass complete indications, or
""conventional'' alteration switch functions as do the
rest of the 7080 diagnostics. It has been designed to
run continuously with no planned stops. Therefore,
the test must be manually stopped to discontinue
operation,

4, Refer to manual Initial Sense Amplifier Adjustment

for preliminary adjustment procedure.

©000000000000000000000




BKWD TR LOCATION OPN ASU

i
[

ADDRESS

upnduin)aludufafulafnlafufndniulaiafuixiafniafniufadnguts]

o 00004 EEM 3 14 0000 06-0 m

ooooononouonolnoogooooapnoooon
1

I
ononooonRonooyonooooooooooono
o 00009 SPC 0000 o
o 00014 SET B 15 0016 06A6 n
o 00019 RCV U 1405 o
o 00024 TMT 9 15 1380 1CHO m
OOOOoOOOONOnOd ] ioonooounooog oo

I

I

oooooonpopnooonuoyonnoonoonopnoooo
o 00029 SBzZ % 01 1405 14 5 u
o 00034 SBZ % 01 1406 14 o
o 00039 SBZ % 01 1407 14 7 ]
0 00044 SBZ % 01 1408 14 8 o
o 00049 SBZ % 01 1409 14 9 n
1 00054 SBZ % 01 1410 14/0 n
o 00059 SBzZ % 01 1411 14/1 n
o 00064 SBZ % 01 1412 14/2 n
n . - u
o 00069 SBR % 08 1413 1M13 o
o 00074 SBR % 08 1414 1Ml4 o
o 00079 SBR % 08 1415 1M15 o
n 00084 SBR % 08 1416 1M16 o
g 00089 SBR % 08 1417 1M17 o
o 00094 SBR % 08 1418 1IM18 n
o 00099 SBR % 08 1419 1M19 u
o 00104 SBR % .08 1420 1M20 o
nununnunnnuun}uunuunnnunuunnn
I
pooaonouoooonornvanonooooonnooonn
g 00109 SPC » 000 x]
o 00114 SET B 003 ju]
o 00119 SET B 15 goos 0668 o
o 00124 RCV U o
i.3000129 TMT 9 15 1413 1DA3 n
[ i
$+-8-~00134 NTR X 0129 |

ooogooaouoogulonoooonooonoonon

ﬂnﬂﬂﬂﬂﬂﬂEDUEB%DDUEUQEDBEDDEEﬂ

o 00139 SET B 0033
o 00144 SET B 15 0008 06&&8

+8.08152 Tit ¥ 15 1288 1005

i—a-00159 NTR X 0154
nnooRoonoooanloooRoooogooongon

L
onooooonooooRYyoonoononnonooon
o 00164 SET B 15 0017

nopooon

NEXT PAGE

FWD TR

PAGE 01 OF 08 8SA01
8SAO1A 2-1-6
-7305=
STORAGE SERVICE AID TEST
FOR™SENSE AMPLIFIER ADJUSTMEN
TESTS ALL BANKS-IN SEQUENGCE=~

MOVE 16 GROUP MARKS

GROUP MARK MODIFICATION
RESET 1 BITS =CREATE 8 DILROY

SET € BITS = CREATE 8 ALL BIT

MULTIPLE FIELDS CREATION AREA

256 ALL BITS == CBA8421

256 DILROYS =~- CBA842

256 ALTERNe DILROYS & ALL BITS
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