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sy STORAGE AoJusmeurﬁ(sti‘MM‘ARY)
T VOLTAGE ADJUSTMENT *

1. SET STORAGE BOARD LOGIC VOLTAGES TO WITHIN 1% OF NOMINAL Y
SPECIAL VOLTAGE (+12V) SHOULD BE WITHIN 11,16Y YO 12,84V (AZDO‘N Lt
THE "+8.3V GATE VOLTAGE" SHOULD BE WITHIN 8.0 TO 8. 8V(AZDl3)
"MEASURE INTAKE TEMPERATURE AND RECORD TEMPERATURE ON'THE LABEL, - " S
SET V-REF TO WITHIN 20,03V OF THE VALUE GIVEN IN FIGURE 1 (G2B02 REI-ERENCED 10 62806) V-REF IS OPTIMIZED
FOR THE SPECIFIC UNIT UNDER THE "V-REF ADJUSTMENT" SECTION '
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II  SENSE CONTROL ADJUSTMENT ' : 4 _ ' ':,

i

STOP CLOCK. "EMITTER STROBE" SHOULD BE AT ITS -3V LEVEL -
ADJUST -3V 7O GIVE -2,70V BETWEEN "EM‘TTER STROBE" AND GROUND: (G2B12 T0'6G2D08),

ADJUST "“SENSE CONTROL VOLTAGE" TO 2. 14V REFERENCES To THE "OFFSET VOLTAGE {G2B07 TO G2809).
RESTORE -3V TO NORMAL (G2B06 T0 G2D03),

"SENSE CONTROL VOLTAGE" RANGE IS 2, 24V + 0.05V (62807 TO G2B09). RECORD 0,N LABEL.

ant

W D ) e
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IIT STROBE ADJUSTMENT

0BSERVE ONES ENVELOPE (E.G. BIT 6 LESS THAN 4K: 87801 & B7002),

SHORYT N2805 TO N2D08 AND PLACE PEAK O'F READ ONES ENVELOPE ON CENTER VERTTCAL LINE.

REMOVE SHORT AND COMPARE "+ STROBE'LESS THAN 4K (H2BO09) WITH "+ STROBE MORE THAN 4K" (HZBOS)

SET LEADING EDGE OF STROBE AT THE 0.5V.LEVEL 10 NANOSECONDS AFTER PEAK OF ONES ENVELOPE (H2B09),%
RECORD ON LABEL THE INTERVAL BETWEEN THE PEAK OF THE ONES ENVELOPE AND THE LEADING EDGE OF THE STROBE,
(B7802 & B7D02 TO H2B09). , :

RECORD ACCESS TIME ON LABEL (E1EL1 TO ClCll OR B7B04),

“REF ADJUSTMENT

SET V-7 TO 6.36V OR 6.24V IF CPU CANNOT OPERAYE OUTSIDE +4% {62811 TO GZDDB)

DETERMINE THE UPPER AND LCVER OPERATING LIMITS OF V.-REF (G2802 TO G2B06).

SET V-Z 70 5.64V OR 5.76V IF CPU CANNOT OPERATE OUTSIDE 4% (G2B11 YO GZDOS)

DETERMINE THE UPPER AND LOWER OPERATING LIMITS OF V-REF (G2B02 YO G2BO06).

SET V-REF TO THE OPTIMUM OPERATING PQINT (SEE FIGURE 5), AND RECORD V-REF VALUE, '
DETERMINE V-REF OPERATING RANGE (%) AND INSURE THATY THE; REOUIREMENTS LISTED IN, THE TABLE ARE MET,
RECORD V- REF LIMITS AND PERCENTAGE ON LABEL. _

SUMMARY OF TEST POINTS, VOLTAGE REFERENCE POINTS AND POTENTIOMETER LOCATIONS

< o nmwe

.

[ B R R N N
. . .

NET NAME LOCATION OR  COMMENTS OR
| PN . LEVEL

-3V LOGIC VOLTAGE 62806 ~ =3,00V, 0,03V (A), £0.12V (8),

+3V LOGIC VOLTAGE 62003 *rn 43,00V, £0,03V (A), #0.12V (B),’

+6Y LOGIC VOLTAGE 62811 +6.00V, £0.06V (A), £0.24V (B), 0,36V (C),

BOARD LOGIC GROUND 62008 GROUND R

+12V SPECIAL VOLTAGE L A2009 " +12.00 +0. 84V

+8,3V GATE VOLTAGE T A2D13 C 48,3V -0.3V, 40,5V

VREF POTENTIOMETER ' 62 | (UPPER POT)

VREF 62802 - (REFERENCE TO -3V) ..

=3V (0. 7V) EMITTER STROBE 62812 _ . (REFERENCE TO GND)

SENSE CONTROL POTENTIOMETER 62 " {LOWER POT) |

SENSE COMTROL VOLTAGE (VSA) 62807 (REFERENCF TO orrsn vomce;

OFFSET VOLTAGE 62809 0.8V20. 2V

+ READ CYCLE E1ELL (0 SYNCHRONIZE SCOPE)

+ STROBE LESS THAN 4K . H2B09 " (REFERENCE POINT) .

+ STROBE MORE THAN 4K H25808 (REFERENCE POINT)

STROBE POTENTIOMETER : N2 (ONLY POT)

X CURRENT REFERENCE VOLTAGE ~ M28B09 (TEST POINT) 0

Y CURRENT REFERENCE VOLTAGE ~ B2B09, ATEST POINT) " -

- SENSE BIT6 ~ CICI1 OR B7BO4  '(ACCESS REFERENCE) " e

+ SHORT TIME NZB13 / (REFERENCE POINT) - -

A WESTON 901 (1/4%) OR EQUIVALENT METER IS REQUIRED FOR Al.l. VOLTAGE ADJUSTMENTS TIME MEASUREMENTS -
ARE TO BE WITHIN + 10 NS, ABSOLUTE TIME MEASUREMENTS SHALL BE MADE WITH A CALIBRATED SCOPE. IN THE'
. FIELD TH)S CALIBRATION CAN BE DONE WITH THE CRYSTAL OSCILLATOR TIMING OUTPUT OF THE HOST MACHINE,
' GROUNDED PROBES MUST BE USED FOR MAKING TIME MEASUREMENTS, .

TOLERANCE NOTES

{A) - ADJUSTMENT SETTING TOLERANCE ~ APPLIES TO THE ADJUSTMENT PROCEDURE ONLY

(8) - NORMAL OPERATING SUPPLY VARIATION MEASURED AT THE STORAGE UNIT BOARD PINS LISTED ABOVE.
{C) ~ STORAGE OPERATING LIMITS HOWEVER, THE CPU MAY NOT OPERATE OUTSIDE OF 4%, le.6.00V 20,24V,
3 = THESE ARE TO BE WITHIN 10 NS OF EACH OTHER. .
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SJ-& STORAGE ADJUSTMENT (DETAILED)

STORAGE ADJUSTMENT SHOULD NOT BE MADE UNLESS A CARD IN AZ,B2,G2, M2, OR NZ IS REPLACED OR THERE
IS A CLEAR INDICATION THAT THE STORAGE IS NOT ADJUSTED PROPERLY A COMPLETE ADJUSTMENT INCLUDES
1) VOLTAGE ADJUSTMENT, 2F SENSE CONTROL ADJUSTMENT, 3) STROBE ADJUSTMENT, AND 4) VREF ADJUSTMENT,

IF THE CARD IN LOCATION N2 IS PEPLACED THE “STROBE ADJUSTMENT" SECTION MUST BE FOLLOWED. IF A
CARD !N AZ,B2,62, OR M2 IS REPLACED, A COMPLETE ADJUSTMENT MUST BE MADE.

UPDATE "ADJUSTMENT SETTINGS" LABEL WHENEVER THE STORAGE IS READJUSTED,

I VOLTAGE . ADJUSTMENT

ALL VOLTAGES ARE MEASURED WITH RE]SPECT T0O STORAGE UNIT GROUND EXCEPT WHERE NOTED OTHERWISE,
A WESTON 901 (2/4%) OR EOUIVALERYT METER IS REQUIRED FOR ALL VOLTAGE ADJUSTMENTS.,

1. SET STORAGE BOARD LOGIC VOLTAGES AS FoLLows, .....ASURED WITH RESPECT TO BOARD GROUND,

~-3.00V £0.03V 62806 ‘ ‘ .
+3.00V 20,03V Gz 003 ‘

x+6,00V 20,06V 62811

.GKROUND c2D008

* NOTE: +06 1S ALSO'VZ

2. SPECIAL VOLTAGE (+12V),' MEASURED hr A2D09, SHOULD BE WITHIN 11.16V TO 12,84V
+12,0V 20, 84V A2009 ' '
3. THE "+8.3V GATE VOLTAGE" SHOULD BE WITHIN 8.0V T0 8.8V.

+8.3V GATE VOLTAGE: A2D13 |
(+8.3V~0.3V, +0,5V)

4, MEASURE THE TEMPERATURE OF THE vadOMING AIR AND RECO'ZD THE TEMPERATURE ON T”E LABEL.
THERMOMETER: PIN 5392366 (OR &:QUIVALENT’

5. SET V-REF (MEASURED WITH RESPECT TO =3V) TO WITHIN 20,03V OF THE VALUE GIVEN IN FIGURE 1. THIS
1S AN INITIAL ADJUSTMENT, V-REF IS A TEMPERATURE TRACKING VOLTAGE. ONCI V-REF HAS BEEN SET IT
WILL TRACK A LINE PARALLEL TO THAT SHOWHN IN FIGURE 1, THIS LINE REPRESENTS THOSE SETTINGS OF
- V-REF AT WHICH THE STORAGE CAN BE EXPECTED YO OPERATE WITHOUT ERROR. IT DOES NQOT REPRESENT
OPTIMUM SETTINGS OF V-REF FOR A SPECIFIC STORAGE UNIT. THE ACTUAL TRACK;,ING LINE MAY HAVE A

SLOPE OF (-0, 013V40. 002V)/°C
VREF POT: G2(UPPER POT)

SDO13

VREF: 62802
a3y, 62806 ‘
—=T72.23VIAT 4° C T ‘ _ VREF AT Y, - V-REF AT T |
2.20 Q\\i\; 1 SLOPE = YEMPERATURE T, - TEMPERATURE T2
2.10 Z;Iivj“ 10" ¢ . WHERE: T, - T, MUST BE AT LEAST 10° C.
&2, 02V AT 20° C - SLOPL ‘
A! 2.00 T " RANGE:  -0.011V/°C TO -0,015V/°C. *
‘4,‘ :-‘.
V-REF 1.90 %\89\! AT 30° C
1,80 — I, I
\mv AT 40° C]
1.70 .
TROON T “\éi;m AT 50° ¢
' 60 = TEMp S O 1L 60V AT 52° €
0 10° 20° 30° a0° 50°T ¢
32° 50° 58° 86> 104 122°T  F
FIGURE 1: VREF VS TEMPERATURE (T)

TI. SEMSE CONTROL ADJUSTMENY
1. STOP THE CLOCK., THE "=3V (0.7Y) EMITTER STROBE" SHOULD BE AT {TS -3V LEVEL THE TWO VOLTAGES
(=3V &0,7V) GEFINE THE SIGNAL LEVELS OF THIS NET.

2. ADJUST -3V TO GIVE -2.70V BETWEEN "~3V {0.7V) EMITTER STROBE" AND GROUND

=3V (0.7V) EMITTER STROBE: G2812
GROUND: 62008

3. ADJUST THE LOWER POTENTIOMETER ON CARD G2 TO SET THE "SENSE CONTROL VOLTAGE" TO 2,14V REFERENCED

TO THE "OFFSET VOLTAGE" {

SENSE CONTROL POT: G2(LOWER POT)

SENSE CONTROL VOLTAGE: G2307 s

OFFSET VOLTAGE: 62809
HRTERIATICHAL BUSIVESS KIATUINES CORP, DATL CHANGE RO, DATe CNARGE MO, || MO SLYCLOPHERT KO, O]
MM[%\A{J)J_UC,?M(EW\.I{TOGE NEEB 671256302 B X PRINT 10 EN8, EPYC, 1O, 8
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TIL, STROBE ADJUSTMENT j

~ SHEET 3 OF 5 [5D013]

4. RESTORE -3V TO NOMINAL.
-3V G2B06

5. RESTORING -3V 7O NOMINAL WILL CAUSE THE "SENSE CONTROL VOLTAGE" REFERENCED TO THE "OFFSET
VOLTAGE" TO RISE T0O 2,24V 0,05V AT ROOM TEMPERATURE., THIS VOLTAGE CHANGES AT THE RATE OF'
+0,01V/10°C. NOTICE THE 2,24V £0,05V IS THE RANGE, BUT THAT THE CORRECT SETTING 1S OBTAINED BY
FOLLOWING STEPS 1 TO 4. RECORD THE FINAL VALUE oF "SENSE CONTROL VOLTAGE" REFERENCED TO THE
OFFSET VOLTAGE" ON THE LABEL. TOLERANCE FROM FINAL VALUE IS £0.02V-0,01V/ °C,

SYNCHRONIZE ON TO OR "+ READ CYCLE" (EL1EXL), THE BASIC REQUIREMENT 10 BE MET |5 THAT THE LEADING
EDGE OF THE STROBE, H2B09 (MEASURED AT THE 0.5V LEVEL WITH RESPECT TO ITS BASELINE) MUST BE WITHIN
¢ 710 30 NANOSECONDS (WITH A NOMINAL SETTING. OF 10 NS} AFTER THE PEAK OF THE ONES ENVELOPE, THE
UNIT SHOULD OPERATE AT NOMINAL VOLTAGES ON ALL PA*TQRNS WHEN THE STROBE 1S DELAYED AT LEAST 30
NANOSE¢0NDS FROM ITS FINAL SETTIN(»

NOTE: THE CLOCK CARD (5804683), IN N2 MAY BE OF A, B, OR C LEVEL, HAVE A 1K POTENTIOMETER, IN
THIS CASE, IT MAY NOT BE POSS(BLE TO DELAY THE STROBE SUFFICIENTLY IF THE STROBE CANNOT BE DELAYED °
AT LEAST 20 NS LATER THAN THE "FINAL" SETTING, THE.CARD SHOULD BE REPLACED BY ONE HAVING A 2K
POTENTIOMETER, ie. A D (OR LATER) LEVEL CARD, THE FINAL SETTING MUST BE AT LEAST ONE FULL TURN FROM
ITS MAXIMUM DELAYED POSITION. ‘

I. WHILE RUNNING AN ALL ONES PATTERN IN ALL ADDRESSES, OBSERVE THE ONES ENVELOPE FOR A LESS THAN :
4K BIT, e.g. BIT 6<4K, B7B02 AND 87D02, USING DIFFERENTIAL SCOPE LEADS (OR ALTERNATE) TO DIFFERENTML
INPUTS OF SCOPE SUCH AS A 561S, 647, OR 453, A SCOPE-HAVING A BANDWIDTH OF AT LEAST 20 MC IS
REQUIRED, AND SCOPE SETTINGS of 50 NS AND 20 MV PER CM ARE RECOMMENDED.

CABLE ASSEMBLY--DIFFERENTIAL SCOPE LEADS (PN 2182907,

ALTERNATE: DIRECT TWISTED PAIR TERMINATED ON EACH LINE BY A
150 OHM RESISTOR TO SCOPE GROUND.

e.g. = BIT 6<4K: B7B02 AND B7D02

2. SHORT N2B05 TO N2D08 TO REMOVE STROBE REFLECTION, THEN ADJUST THE'CENTER OF THE ONES ENVELOPE
AT READ TIME TO THE CENTER VERTICAL LINE. CENTER MAY BE DETERMINED BY. ADJUSTINS THE S~OPE TO PLACE
THE RISE AND FALL OF THE ONES ENVELOPE AT 50 NS ON THE SAME HORIZONTAL LINE. SEE FIGURE 2. AT
LEAST TWO BITS SHOULD BE ORSERVED TO DETERMINE THE AVERAGE TIME FOR THE CENTERS, e g. BIT 6 < 4K:
B7802 AND B7D02 (4K), BIT 6>4K: A7802 AND A7DO2 (8K) OR BIT 14 <4K: M7B02 AND M7002 (4K} AND

BOTH POSITIVE AND NEGATIVE CENTERS SHOULD BE ossckveo :

BIT 6 <4K: B7802 AND B7D02.
BIT 6 >4K: A7B02 AND A7D02
BIT 14<4K: M7B02 AND M7Dij2,.

N2B05 SHORTED TO N2D08

/

|
b

READ ONES
e.q. 81T 6<4K

" B7L02 & BICRR g
o (N2C05 SHORTED Ll i
2| ToNzpdy)  ONES CENTER
_CB HAP P HH +  HHH R
> - K
- ) \"\ B A
e -
\ e '/ i

f[ 50 NSIDIV ——m ’
FIGURE 2 ’ e

3, REMOVE THE SHORT OF STEP-2 AND COMPARE (ON 8K UNITS) "+ STROBE-LESS THAN 4K." WITH "+ STROBE

-MORE THAN 4K, " THE LEADING EDGES OF THE STROBES (MEASURED AT THE 0,5V. LEVEL) MUST BE WITHIN 10

NANOSECONDS. A 10-TO-1 PROBE SHOULD BE USED FOR THESE MEASURFMFNTS

+ STROBE LESS THAN 4K: H2BO09
+ STROBE MORE THAN 4K: H2B0S

4, ADJUST THE POTENTIOMETER ON CARD N2 TO PLACE THE LEADING EDGE OF THE "+ STROBE LESS THAN GK“ |
(MEASURED AT THE 0.5V LEVEL WITH RESPECT TO ITS BASELINE) 10 NANOSECONDS LATER THAN THE
THE ONES ENVELOPE. SEE FIGURE 3.
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S
. STRGBE POT: N2 j .
H2B09 "+STROBE < 4K/ ]
? :
[}
! |
‘ Ny ~ bl e Ll WIDTH iS¢
= I 80ns TO 180ns
=l J’ \\
i o']\ - , '
-’ \ L """"J‘

| 50 NS/DIV —>
| | . FIGURE 3 ,,

5. RECORD ON THE LABEL THE INTERVAL BETWEEN THE CENTERS OF THE ONES ENVELOPE (FIGURE 2) AND THE LEADING
EDGE OF THE STROBE (MEASURED AT THE 0.5V LEVEL WITH RESPECT TO ITS BASELINE*' FIGURE 3),

6. MEASURE THE INTERVAL BETWEEN THE R!SE OF "+ READ CYCLE" (E1E11) AND THE FALL OF "~SENSE BIT 6"

(C1C11 OR B7B04) AT THE 0.5V LEVEL WITH RESPECT TO BASELINES. SEC FIGURE 4. RECORD THIS INTERVAL
AS "ACCESQ TIME" ON THE LABEL. , -

+ READ CYCLE: EIElN ; ;
- SENSE BIT 6: CICI1 OR B7804 - e . ’

ACCESS TIME: 700 NS 7O 950 NS (SPECIF!(‘AT!ON)
910 NSz30 NS (TYPICAL 8K) 880 NS+30 NS (TYPICAL 4K)

1
; W
_‘_____/n___ B e e A e

Pl

I s |
bl g
/ BTBOA| N /

< ACCESS TIME—+—t—> !

FIGURE 4

0.5VIDIV

1C0 NS/DIV

IV. VREF ADJUSTMERT

- VREF OPERATING LIMITS ARE DETERMINED 8Y RUNNING WORST CASE PATTERNS THROUGH ALL ADDRESSES.,
THESE PATTERNS ARE SET UP BY A TESTER QR BY STORAGE ADJUSTMENT PROGRAMS PROVIDED BY THE USING |
SYSTEM. FAILURE POINTS WILL BE DETECTED BY COMPARISON CIRCUITRY OR PARITY ERROR INDICATION,

A VREF -VZ OPERATING RECTANGLE IS FORMED BY DEFINING THE UPPER AND LOWER BOUNDARIES AS

) +620, 36V (V ). THE LEFT AND RIGHT BOUNDAR!ES ARE DETERMINED BY THE TWO INNERMOST V-REF LIMITS
VA AND VB ON THE +6V£0.36V (V-Z) LINES." THE OPTIMUM (V-REF) OPERATING POINY IS THE POINT WHERE
THE DIAGONALS OF THE RECTANGLE INTFRSECT

‘_nz< /\ :
6. 36V .
5, 64V —t — ) ;
. ‘i , —_ OPTIMUM
FIGURE 5 | OPERATING
TYPICAL | | POINT
PLoT :I (/TS LIMIT OF ERROR
. ' FREE OPERATION
| | | Sy
Ve v, v, REF

1. Ser "2 TO 6.36V. 6.24V IF CPU CANNOT OPERATE OUTSIDE 24% TOLERANCE ON 46V SUPPLY)
, (LOGIC +6V): G2811 ‘ |

2, DETERMINE THE UPPER AND LOWER VREF OPERATING LIMITS BY ADJUSTING THE UPPER POTENT!OMFTER ON
LARD G2, MEASURE VREF WITH RESPECT TO -3V, '

VREF POT: G2(UPPER POT) |

0.8 A8, 00 6000 sotuy

VREF: 62802
-3V: 62806

RTERKATIONAL BUSINESS MACRIMES CORP. pATL CHANGE KO, pave cnAnGE mo. | wote oEnummn uo.': ]
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oesion]( TR 20,00 [vooel] -
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SHEET 6 OF 5 90013
3. SETV,TOS5.64 V. (5.76V IF.CPY CANNOT OPERATE OUTSIDE £4% TOLERANCE 6N,‘,f+ev SUPPLY)
V, (LOGIC +6V): G281l ' ‘
4, DETERMINE THE UPPER AND LOWER VREF OPERATING LIMITS: nv ADJUSTING THE UPPER POTENTIOMETER ON
CARD G2. MEASURE VREF WITH RESPECT TO -3V,
VREF POT: G2(UPPER POT)
VREF: 62802 ¥
-3V: 62806
5. SET VREF TO OPTIMUM OPERATING POINT, SEE FIGURE 5 ABOVE AND RECORD THE VALUE DETERMINED ON
THE LABEL.
VREF: OPTIMUM OPERATING POINT
6. DETERMINE THE V-REF OPERATING RANGE (%), THE REQUIREMENTS ARE LISTED IN THE TABLE BELOW AND THE
RANGE IS FOUND FROM: v -y . .
a) FOR "OPTIMUM" CONDITION:= £ R, A B X 100, (R, 1S THE'LIMIT PERCENTAGE FROM OPTIMUM
Va- OPERATING POINT.) -
SEE FIGURE 5 FOR DEFINITIONS OF 'V, AND V, ‘ .
" . " - = AY/ ~\_/
b} FOR "TRACKING™ CONDITION: tR‘r E: {’_...__.NVT tl x goc} Ry IS THE Pgncmmce FROM V-REF TRACKING POINT)
VT IS THE VREF TRACKING POINT AND yN IS THE VALUE OF V, OR V_ NEAREST ro V. RECORD THE V-REF
LIMITS AND PERCENTAGE ON LABEL. | . ,
ENVIRONMENT | REOUIRED LIMITS OF ERROR FREE OPERATION
CLASSIFICATION TEMPERATURE RANGE VREF . Vi
ROOM TEMP 20°C 70 30°C OPTIMUMY .\ 0 NOMINAL % 6%
. VALUE ! .
. CLASS C 10°C 10 43,3°¢ TRACKING
POINT 16% NOMINAL & 6%
| VALUE ,
ABOVE AND 4°C 70 10°C AND |, TRACKING) . ! - ,
BELOW CLASS C 43,3°C 70 52°C | POINT £4% . | NOMINAL £ 6% '
VALUE

% NOTE:

FOR "CLASS C" AND "ABOVE AND BELOW CLASS C" THE LIMITS APPLY OVER THE TEMPERATURE RANGE SHOWN
FOR ANY COMBINATION OF V-REF AND Vo (le, - VREF +6% & V -6%), v

THE £ 10% VREF VALUE APPLIES ONLY FOR THE SPECIFIC ROOM TEMPERATURE AT WHICH V=-REF IS
OPTIMIZED. THUS, IF THE UNIT IS ADJUSTED AND TESTED AT A ROOM TEMPERATURE ONLY (ie, A
TEMPERATURE WITHIN 20°C TO 30° C) THE UNIT MUST OPERATE ERROR FREE WHEN V-REF IS VARIED £10%

FROM ITS OPTIMUM OPERATING POINT AND WHEN Vz

AND V. =6%),

4

5406 L33HS

IS VARIED IN ANY COM;BINATION fe.g.-V=RIF +10%

PN .

[N

INTERNATIOHAL BUSINESS IACHINES CORP.

[ 7)1 S

CHANGT N0,

CHARGE NO. "o DIVELOPMINT RO,

FEBG]

] 9J-9 STORA
AD\)US MEN

496302

DATE

A PRINT 0 ENG. $PLC. MO, ©.

UNGT

DELIIN

731503A

20 JUNb] uoou[

DLTAIL

CHECK |

5700

APPRO

o JKE_RIUNE]]
T 1

CHECK |
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STORAGE ADDRESS REGISTER Al—o o=l 2 ]‘
: o- 3 .*’
HIGH Lov, HIGH Low * : 80ARD
ORDER ORDER ORDER ORDER : 0 5 ponRo..
3 {4 el 7 ls ool vzl isfo]ash . 0-1 ;
RO DR RO GT = H RO OR RD 6T - | - i Z W= ==
WR GY WR DR WR GT WA DR : 9 : 9 .
ARRAY, -
10 o 10 HALF
1 o—J't‘E 3+
njilto ol .
‘ ‘ Bllleo o1z _
SLT BOARD o - |
(CARD 510E) -
A BlC'D,E’,F,!vG'IHI_JIKlL]"“M'N,
1 CONNECTOR CONNECTOR CONNECTOR CONNECTOR
R | 2 3 oy
Y API APL ~ p API API | 4
v R \ ADDR 0f LOGIC | Aux Plox 0
0 ¢ [ 14 & REC . RD DR 9 [ 4 c c }T
A Al At N b er | ° . 9 Al YR A I
9AL | 9 ) v ) 9 oAl | ¢
TulRw AN ADDR | WR GT RN
t Al e a INH I . , INH LUTIR SRR
Erlw o BITS | BITS \ 6-15 SEN BITS | BITS | i1 .. o ¢
ol L 0-8 0-8 \ 8 CTAL 3":\!’ 9-17 | 917 | 1 | M
R "f ) . L * )
3434 3773 | 3466 | 3hes -~\ 3132 3oy I—g— 0525 67 | 3u66 | 3ues | 3773 i‘.
; ‘ ) R
I | INM YRD GT - WR DR Y RD OR, WR GT | X RD 6T-WR OR | X RO OR, WR GT| O
SEN | SEN ¥ . —— e B
BITS | BITS ¢
3 769 | 79 0000 | 0100 | 1000 | 1io0 | ooo | 100 000 | 100 | o000 | 100
‘ o001 | o101 100t | 1101 001 101 001 1ot | ool |01
, coto | oito | toio | 1110 | oio | 110 oto ! 110 | oto | 110
# ootl | ol o 1 ol 1" o1 1" ol |
suzs | awgs | ez | swer | auer | ez L susz | suez | suer | suer | swey | alisr | uess
! 1NH F;q AT 'I’l‘INN 1NH
NH gl T ARRAY :
bits | oS o w1 /R comecron T hirs | oims
L IH (T oo MNey | ne
| s | 1es noo o |
IS neeon
s i ] i} ' .
% N N ; w
LJ Lo.J 1 :
s | aurs =2 = 375 | 375
F=%5 F== FFF‘—T! n::_-rﬂ nm.‘:.ﬂ [,‘.:::ﬂ
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¢ R I BT g
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75 | 375 e e .&:ﬁ = “ 375 | 3475
, F=3 F=3 F=5 F=3 F=3 F=3 ‘
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2196985

- o . -
NOTES | » ? [ 2 A
X CURRENTS MAY BE MEASURED BY REPLACING THE APPROPRIATE ARRAY CONNECTOR }oosu
BLOCK WITH A JUMPER ASSEMBLY P/N 2182906 OR A CARD OFFSET PIN 452530, TEN 4,00 (101,6) 4 4 8OARD
JUMPERS PIN 452655 SHOULD DE USED ON THE CARD OFFSET IN A LAYOUT MATCHING THE CONNECTOR 5 e LY
BLOCK LAYOUT ARRAY CONNECTOR BLOCKS SHOULD BE REMOVED WITH BLOCK TOOL ASM P/N 2108860 6 &
X1 SYNC POINT +READ CYCLE (N2J06) o od- T X - :‘ == l
X11 USE DIRECT TWISTED PAIR TERMINATING EACH LINE BY 156 OHM RESISTOR T0 GROUND AT SCOPE OR 9 ol 9 !
CABLE DIFFERENTIAL ASM-SCOPE LEADS P/N 2182907 o 10 - 10 ARRAY
X111 STROBE OPTIMUM OCCURS WITH KNEE OF STROBE 20 NANOSECONDS PAST PEAK OF ONLS PACK {; —Z 1 WA
X1V TYPICAL " ACCESS" YIME FROM READ CYCLE RISE (POSITIVE GOING) AND SENSE OUTPUT N =i n Y
FEAVLEL INEGATIVE GOING) IS 860 NS FOR 4K AND 900 NS FOR 8K MEASURED AT THE 1 VOLT
LEVEL.
' C 08l DATE CHANGE MO, DATL - | cHANGEMO. || moTE DVILOMERT 0. [P0
WARE] 14 T1M{{G AND 19 AUGES | 414308 X PRNTTO £ SPEE. 0. 3
: wwu»orz}n Zm[ 21 FEB 67 | 256302 W
DLSICN g TIMAY67 | 731503 00
DETAILL LD [Z1FEB6T — . w
CHECK 7 DRAW o -
APFRO | guecK | X . e e DDOB'

NOTE XI

SCALE: 450 N SEC/IDIV 10

e AC

----- IDEAL

‘READ

1800NS

v | o1

— WRITC -—-...__.—

T6

I600NS

TUAL

+READ CYCLE
SD1118Q4
E1E1]

+WRITE CYCLE
SDII18R4
E1011

+LONG YTIME
SD1118F4
N2D13

+SHORT TIME
SO111BM4
N2B13

~INRIBIT
TIME <4K
SO111AL4
B2004

-3V EM{TYER
STROBE
SD111BP4
G2BiI2

+STROBE <4K
SDI11AP4
H280¢

CNOTE X1t

CORE OQUTPUT
(DIFFERENTIAL)
E.G. BIT 6 <4K
SDT41AAZ & AAS
B7B802 & 87002
ROTE X1

SENSE OUTPUTY
£.G. BIT 6 <4K
SDI41AES
87804

NOTE X1V

X CURRENT
€. 6. X RD GT-
WR DR 000
SOS11AES
J6802 NOTE X

Y CURRENT
E.G. Y RD GT~
WR DR 0000
SDEINALS
K5B04 NOTE X

Z CURRENT

E.G. BIT 6 <4K
FOP. ONE DRIVER
SOT41AA2 :

F7B07 NOTE X

X CURRENT CIRL
TEST POINT

SDI121BAS

M2800

Y CURRENT CTRL
TEST POINT
$D121885

852609

71 12 3

-

'

STROBE ——
REFLECTION

1
Zam SELECT

FAL

N st TR

=

- Vaman,

U‘ :
—
[
f
“" + 0.7V
\
i
| 0-75Mv
}
;
1Y
f":'l RITE 26RO i
:/Engom i_\.m"‘”m
e
8 W BV BV
r": SRS S e v
IJU A -3y

T ooz

ARRAY CONNECTOR BL0CK




2 1 | 5 [ 3 I 6 [ 7
345678 3 10 11121314 16 THE CORE ¢
ELECTED 8.3
8.3v 1 Ho]oh[l]xllfllxlolo[ olo IS AT THIS ADDRESS [ g
X WR GT CONTROL X N} ———— Y Y WR GT CONTROL
W NOTE X1 SELECT X SELECT ¥ WR
GTv DRIVE LINES ORIVE LIKES [ S—
3000 00t 011 101 m
FROM WR 3 WR 9 WR -~ 9
ror 4 - ALST 10 4alsT 76 {aler L {4 boqo b FRO8
REC 3 "D %0 ABDR
I i Ao n 2o nJ oage
Y4 il | - 010 : 100 110
X RD DR CONTROL ox ’ L ,____J 000 5] WR 3 WR 3 WR
DR 10 —a LST 76— JOT 10 ST Yo
EE e s _.{ D = e 2 ) 80 Y RD DR CONTROL
X RD SINK ‘ l jig " o] H R ! e — o2
n
BR ”1 [ Y D SINK
[ I
‘—"1 l tl :ll '17 -
i T T FrT
T Il i m!l e o e woTES:
MOTE xv 8 o HoTE X X AIT PLANE RELATIONSHIP
= = BIT 0 - PLANE |
A L BIT 1 = PLARE 2
— e b tl — 1 L
ot IR = ' ST ROTE Xttt ES SRS
— [y — 1}
3 g? = <k ADDRESSES — BIT 16 - PLAKE 17
b —fa — — BIT 17 - PLAKE 18
3 ,;‘;’ — — Xi  EVEM BIT SENSE LINES ARE
— = OH ARRAY SIDE € . 00D
F 54 3 — BIT SENSE LIKES ARE ON
= — ARRAY SIDE A ,
AUX STGR :? A ¢ — X1 DIODES ARE ON DIODE BOARD (5DO31). |
gg X111 ADDRESS LIHES GO THROUGH ALL 18
— — OF THE PLANES FROX THE DIODE BOARD
111 — ' - = TO BOTTOM- BOARD, o
355¢ i —
3{ o = > 4K ADDRESSES - . — XV COi NG 1S ON BOTTOM BOARD (S0071).
hed A _ — ——)
5 RD 3bs E = XY SEE BOTTOM LEFT,
— —
8.3v - 3454 = —] l ( 8.3v
] — s X X _RD GY _CONTROL
Y RD GT CONTROL Y — A
T < = PR - s s - - 1 - ’g S PR
& . — -~ T
_ - KOTE X1t1 6 FROM
A0 { o1 ol T T e T T Ty oo e 4578 8
REG ' X
15 12 13 14 15 S | Imb —-SK? 5 v X WR DR CONTROL
LY 12 13 1 15( L L\ l X WR SINK
Y ¥R OR cOMTROL | WA ) = KOTE XI¥
Y WR SINK ] ’ -
ROTES (CONTI;I,'ED): OATY | 8C MUMSIR| DATE | 8K WUMSER sJ-h B AR”AY ADDP.ESSl‘NG
XV THE COWNECTIONS BETWEEN DIOOE BOARD AND ARRAY (OR ARRAY) 19a0565] 414308
ArD BOTTOM BOARD) ARE ACTUALLY ON ALTERNATE SIDES FOR DATE[19/uG65 | P ™ 219695%
ANY TWO ADJACENT ARRAY LINES, 3241
: Ico] S0O41




8.

2 I 3 ! h [ 5 I 6 [ 7
3145 6789 121112 B 141s
v THE CORES SELECTED 8.y
I LT ] olo[clod—"" are At mwis Avoress B
:
X _WR GT CONTROL ‘—f—“sﬁur . ‘“—r——"sﬂca ; vya Y WR GT_CONTROL
DRIVE LIKES  DRIVE LINES oT
3 000 oot o1 101 - o R "
FRON - R 3 WR 9 WR - 9 FROM
ADDR [yl Y GT o 6T 75— ST o~ a k1ol acor
REG '5'..‘ RD i RD RD ) .1t REG
oR ] DR 3] R y
a10 100 110 .
X KD DR CONTROL a 000 3 WR 3 wR TS R - “1r 1
3 wR 1 AET 13 Aler 10 Aol Y .
X RD SINK ] 3 T HT RD T "0 w a0 2 Y RD DR CONTROL
T DR R oR 52 — »
" PR [ Y RD SIKK
[ S
) ) I
e T T T T T T, T T Y i
e T e AT e
l —
—— 3 NOTE XV
— ]
O—5
< T — MOTE Xit
gi0 3hs L:=: 21T PLANE RELATIONSHIP
3 s — - - S10E sioe |- - . |sewse |
& AT = ) ) 8 | PaNE | LINE
T RO L= 81T 817 S10E
2 = 0 2 1 ¢
345 =
VR — 1 3 2 A
ax € &7 - L 6 3 ¢
) RD AX e A e e e — —_—} —C 4 5 7 4 A
DR fr
5 ( 8 10 S (4
678
J i 3 11 3 A
g3 12 14 1 (4
) . 13 15 8 A
16 _ 17 q c
= 8.3¥ -
8.3‘
' — NOTE I Jx -X_RD GT CONTROL A
Y RD GT CONTROL Y L = s . y
» & = » : I 3 e e _
' -‘on'c'b: ) B SRR o - NOTE X111 o= o ' on T SR
FRON 12 2735¢ = D ] ADDR
1504 T At LT] 1581 T i M T
ADOR 51 ) ST R T e T YT TG (L ;thhﬂl:lll, REG
LR ] | T | | [ )| ) 1 -
15 i2 13 1415 S————— < 2 ¢ 2> « X WR DR_CONTROL
e |
Wy 713 14 159___ = X WR SIKK
Y WR DR CONTROL WR I L
oR > < - < © <>
Y WR SINK 1
POTES: DATE | Numtz2| DATE | 6C murestrj $J=% LK ARRAY ADDRESSING
Xt DIODES ARE ON DIODE SOARD: (50082), Xiv I:;gm(egic::‘gx :}s{;vgg:rg;og&:g?k:éun _'3Au565 414308 Ty Py Fy o
xi X ADDRESS LINES FROM DIODE BOARD GO THROUGH THE ARRAY ON SIDE B, JUMPER ACROSS ACTUAL:.‘; ON A;Tﬁl:(é;E SIDES FOR ANY TWO —
AT BOTTOM BOARD {5D072), AND RETURN VIA SIDE D TO DIODE BOARD FOR X COMMONING (SD082), ADJALENT ARRA
)
xim Y ABDRESS LIKES GO THROUGH THE ARRAY FACH DIODE BOARD AND ARE COMMONED ON THE. BOTTOM BOARD (SDO72). Iz 50042




2 I 3 ] & | 3 6 [ 7
rs 8.3 6
WRITE i 8.3 ISOLATION ’ )
DIODES -y READ GATE
GATE CORE ARRAY "
&
0__::},,3 ) P—p—0
e > andhandd & F\‘DRESS
podress ] O—id—¢ H . - — Ol e hoen
0RDER O_N,.g; T ) ol 1 ¢ {;}-—@ Bi1TS)
3tTS) ol > -~ . _‘! READ » m,__‘,_,.____,_c{,__o -
0"-{"% | . w==={> (ELECTROM FLOW)
. ) T
Y é’ \\ // \\ ,/ \‘ 1/ \‘ // l T) ‘f
R . ; g o Bl
-—-- 1 x’%mg E 8
| _. |
% ] ¥ .
- — !
READ (ou)l N - | WRITE DRIVER
DRIVER ?- - ‘ COMDHING : -
(ox). :
L e ‘ ! ’ i
i
- |
Y | l 1 ! ¢
e | o Tl o TTukoR - WR BR = TR er
s::xgrz'zks Aanmrs : COLLECTORS VR 58 COXTROL CURRENT : YR GY CONTROL CURRENT COLLECTORS ENITTERS i ‘snm';:s
. L_nﬁ\ i } L) i i f““b T L RD DA S 1Y CINNENT - VRQDSR SINK CURRENT T '}; & ‘))_T r___i ._i\,.( }_j\ & ﬂ_u{}j
RD DR CONTROL ¥ ™ 20 ot conTaoL ot -
i —_— R | RD GT CONTROL CURAEWT
CURRENT +6 . 23 +6 +3 :_03 +6 1. + T .3 it : +$ . ’
. Q 1 H . T 9
b ! | ' ,
1 1 ' ];,,_w;,,,a,
l D
PSR e e I o - B T s o—kd | .
READ ta ] ] =0  warte i ) VRITE —0_ -
nmm{o'—"‘h_“ (o | ] st TIRIRE : e { Ol s - = F
O~ [3 PO 1h | D0 . ey Yoo & XYoo SRELUC RPNV ¢ ' : ||
R . - B e : ) {o%) ’ (on) ? LG—%G -
‘ ‘“ —— " ’ i LJ
i g=1 S
IR G . S I D (O G . U ]
% ! (o) = % : KOTES: €
v | ? !
DRIVER CONTROL § é_ i { GATE CONTROL X frxyo?':f?d:g:f?wfﬂ'm'
i Y .
-3 YoREF O = =J ; b)) TP -3 Séc'giga;;ngr;”g;cgﬁcmn
3 100 LM,
REF. RES, DAY |#creusmern| oate |ac rumsta SJ% X-Y DRIVE
ARRAY CURRENT SINK o 3¢5 | 414308 (Read CUsRENT PLOM)
3 DATE hgayghs | P/M 2196986
R 1B )
CURRENT CONTROL U..'.: SDO43




2 3 | b | S | 6 | 7
+8.3 +8.3 +6
WRITE 1SOLATION _
GATE r—— DIOOES CORE ARRAY READ GATE
Y
§ (o) | ——0]
s lo—ey £ A S s N
ROER L 81ITS
ang) (%) ) L )
o—k——» . (?T%_ r ———0
_ ] : . T
-—T ! \\ // \\ ]I \\ /! S L— T‘-—_— _L
r——1 —J , Semmn (ELECTRON FLOW)
I 1 C WRITE J ey )
| 4 L Y
ReAD ) l — on) [ '
Al | . - ARRay Th——-3 WRITE DRIVER .
ORIVER | l CORMONI NG '
. 1 : ’ (2K)
| — p I 3
| -
i v ' T
' - e WR_GT COMTROL CURREMT ___ __ ' _ cortectons : R ‘ EnrTTERS
S A A A A
,_P3_DR SIKX CURREKT E L. E}-:T b ;Z i\ ?}_:r

DRIVER CONTROL

"CURRENT

i

oN) g (oN)

REF. RES,

-3
CONTROL

ARRAY CURRENT SINK

it

RD" GT CONTROL. CURRENT
+5

:

——0 1.5 -

EAD

H (0")

P L__Ot.b IS

GATE CONTROL

ROTES:

RO e
- ~>-—{>§—-O}=T’m,‘;,;;.:x.‘.,_: Tl
Lo

X HEAVY UINES INDICATE PRIFMARY

PATH OF ELECTRON FLC:,

DASHED LIKES INSICATE SECONDARY

PATH OF ELECTRON FLOW,

—
DATE | EC NUASZZY

DATE £C KUN5IY

SJ)=4 X=Y CNIVE

19:U665] 414308

(VTE CURIENT FLTW)

OAT: J12/0655 | o 2156957
12421
101 SO0LY




2 | 3 | 5 | | 3 | 7
+% *3 i +*5 3
i .
| -
ON |
@ 02508 >==0 p2009 o~
+ [HHIB.T BIT 6 | I 1 '
| : I I
@ 02007 O~ ) O —_ 5 b R
+ IHHIBIT zmlm ! = |
LESS THAN LK ) i
! \ 7 v I
k ELECTRON |
\ LY v  ARRAY INHIBIT-SENSE LINES L,
- A [+ { S A _,‘,\#‘;‘\.“,\,\,“,
-3 - - B7303 I :
INHIBIT ORIVER 2048 CORES PER SEGMENT
ELECTRON 1. <>
‘ . wAyEFORHS - ) ‘L - e = - l Y IR S B :A N PERY I Y 1.5 iAi Y z
. - . L g - ‘4 [ 7 \ A ) 7 X 7 7 = 7 A) 7% 7 N7
}-»——— READ —  WRITE | Brod e e —————
0 600 1200 1200 2400 3000 3600 ; ® 57019
2ER0 SENSE_CONTROL VOLTAGE %
® e LA
3 S K3 0.5 9 ' R
ZER0 A ® L P NEEEEN O B780H
. p— ov B{BOZ e < ;;- ~SENSE BIT 6
5200 ma
® (CORRENT) [_'__1 oNE 1IN . (mrrs;sn?m.)
‘ o &> o L4 | 2
G 2.2 ReF TO 87002 :
- INHIBIT NOISE
ONES — < ) \ W . ~ -
MOTE X1 —2EROS OHES — V
NEERIEN ) Eni~ TR SRR e /S b i s e e T T b
e L - 1 ,3.0 87805
20,87 +0.8Y OFFSET VOLTAGE
fL @ B7D12 O o B
. [ S—
8 - =3 (+0.7V) EMITTER STROBE ® fzsr:gaz porm—
ZERD — 1-ONE (RESISTANCE LOAD)
® e
2680 —\ 4OHE (LATCH L0AD)
l SENSE AMPLIFIER
. ron: EC MUMBER [ DATE | §C NUMSER] s)-4 IRHIBIT SERSE
- KOTE:

X SYNC POINT: + READ CYCLE (H2J0S).
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