ALTOIl MEMORY
ADDRESS MAPPING

The mapping of addresses to memory chips can be altered by the setting of the "memory
configuration switch", This switch is located at the top of the backplane of the Altwll. If the switch
is in the alternate position, the first and second 32K portions of memory are exchanged.

The Altoll memory system is organized around 32-bit doublewords. Stored along with each
doubleword is 6 bits of Hamming code and a Parity bit for a total of 39 bits:

bits 0-15 even data word
bits 16-31 odd data word
bits 32-37 Hamming code
bit 38 Parity bit

Things are further complicated by the fact that two types of memory chips are used: 16K chips in
machines with extended memorv and 4K chips for ail others.

The hits in a 1-word deep slice of memory are called a group. A group contains 4K or 16K
doublewords. depending on the chip type. The bits of a group on a single board are called a
subgroup. Thus a subgroup contains 10 of the 40 bits in a group. There are 8 subgroups on a
memory board. Subgroups are numbered from the high 3 bits of the address: for 4K chips this
means MAR[0-2]: for 16K chips (i.e.. an Alto with extended memory) this means BANK.MAR([0}:

Subgroup Chip Positions

81-90
71-80
61-70
51-60
41-50
31-40
21-30
11-20 Nearest the edge connector

O b B ON

The location of the bits in group 0 is:

CARD 1 CARD 2 CARD 3 CARD 4
3224 16 08 00 3325170901 3426 18 10 02 3527 19 11 03
36 28 20 12 04 3729211305 383022 14 06 xx 31 23 15 07

1 u 1 T

chip position 11

Chips 15. 25. 35, 45. 55. 65. 75, and 85 on board 4 aren't used. If you are out of replacement
memory chips. vou can use one of these, but then the board with the missing chips will only work
in Slot 4.



MEMORY STORAGE MODULE

(ONE SUBGROUP, ALL EIGHT SUBGROUPS ARE IDENTICAL)

FROM MK4116P-4 FROM MK4116P-4
DIM/AIM ~—mM(36:38 DIM/ AIM ——WM(32-35
MODULE MEMORY MODULE MEMORY .
STORAGE STORAGE :

FROM CHIP TO CHIP TO
AlM ——CAS %{ So——> AM(36:38) >, nim AM(32: DIM
MODULE 7818 18 MODULE 20 MODULE

b3 TO ALL MEMORY CHIPS
Fg&u WM(28.31) MK4118P-4 F;I(:‘M wM(24-27) MK41 18P-4
MODULE MEMORY MODULE MEMORY
STORAGE STORAGE
FROM . |> CHIP TO CHIP TO
AlM WRITE RM(28-31) > DIM RM(24-27) > DIM
MODULE 7418 14 MODULE 19 MODULE
be—— TO ALL MEMORY CHIPS
FS&M wm;zo-é;; MK41168P-4 FS&M WM(18-19) MK4118P-4
MODULE MEMORY MODULE MEMORY
STORAGE STORAGE
FROM CHIP TO CHIP TO
AIM —NALQ: AM(20:23) > pim |__AM(16:19) >,
MODULE 7418 13 MODULE 18 MODULE
b TO ALL MEMORY CHIPS
Fg'c:ﬂm WM(12.15) MK4116P-4 FS&M WM(08- 11) MK4118P-4
MODULE MEMORY MODULE MEMORY
STORAGE STORAGE
FROM CHIP TO CHIP TO
AIM NA(00 RM(12-15) > DIM - AM(08-11 DIM
MODULE 7418 12 MODULE 17 MODULE
‘e TO ALL MEMORY CHIPS
Fgl(:aM WM(04-07) MK4116P-4 Fg&M WM(00-03) MK4116P-4
MODULE MEMORY MODULE MEMORY
STORAGE STORAGE
FROM CHIP TO CHiIP . YO
AlM RAS{0-7) /D\f RM(04-07) > DIM RM(00-03) > piM
MODULE 7418 11 MODULE 18 MODULE

———> ONE SIGNAL PER GROUP
TO ALL MEMORY CHIPS
IN GROUP
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PROPRIETARY NOTE ON SHEET 1 APPLIES TO ALL SHEETS

FILE: MEM256K03.SIL

TITLE

Assembly, Printed Wiring
256K STORAGE
ALTO Il XM

DWG.
SIZE

OWG. 217189
NO.

A4d1

sHEeTS o 4

SHEET
REV.




E NAO 11 N16 10 AQ.COL1
a10e
— @NA‘! 5 N16 8 A1.COL1
asc
NA2 g 8 A2.COL1 5
B = Nwasa 7] A9 mka116p-p
73] A2 14 D00
T as 3 4 A3.COL1 A2  DOU
77 N1E e
al0b 13 AS
A6 als
E NA4 5 N18 (-] A4.COL1 2b
310¢ POIN
RAS'CAS' WE'
sgLNAS 9 ol A5.COL1 alis] 3
%104
TT5LNA(0O) 3 |t A(00).ROW 1
alb
114 DIO
E RASO 1 N16 2 NRASO
ala
E CAS 1 N16 2 NCAS.COL1
aila
—=— WRITE 13| Y312 NWRITE.COL1
a10f
s o
. MK411614
Ia
— 73] A2 14 DO1
1‘ A3 pou
10] a8
3] As a20
T12—2U 21 piN
RAS'CAS' WE’
a|1s| 3
Slgl;UP SIPUP SIPUP S|9PBUP
a
) ag4d afs a
cc wPOWCRI'p1 2 A5.COL? yee lpower 2 A5.CO YeC _lpower 2 AS.CO NEC  Tioower 2 ALCOLS
2 oL . . o1 | coL;
RP2(S—R2LEE: Rpa[2_As.cot s s _asg Rp2[3—AzLOL
;zg 5 : apald A3.COL RP3 QF f‘?L :’P’i_‘ .
Rpsé NCAS.COL3 RPaIS nwRiTE.COL2 I RPAE  nwaitEcOL3
Rpe |-L—NGAS COL APS [Z_NCAS.COL2 APSI¥ _Ncas.cous A T
RP7 AP7 12 Rp7fE—210 RP7
SIPUP SIPUP SIPUP s%lép
ag9 atoo v 1 a101 v a
— Power |, aycop  TPower 1) aycols Yl —Lpowsr |, wmaso Power l2._css
RP1 = : < RP1 < AT el RP 1 e 50} ROW 1 RPY et
RP2 A2.LOL RP2 : Rp2 H—u90Ls RP2{S—NEASS
4 AO.COL2 4 AO.COL h2 NRAST RPa S
Apald Rpa < APa AlQ0] ROW2 Rpa[-2L24
RP4
RPS [ 2—RHAITECOL2 RPS T B :ﬁg'@ NRAS2 ::2'45 A(00).ROW4
) RP& L RPE L _AQO).ROW4
— Aro[8__NRASE Arolg _cse AP [Eal0).Row3 AP e[ & _NRAS3
ji File Designer Rev | Date Page
xgigx P:f:oz ASSEMBLY, B.W..- MEM256K05.51] N. TOBEL B | 11/24s80| os
256K STORAGE




NAO 1 el A0.COL2
ade
NA1 51n1e08 A1.COL2
24c
NA2 9 A2.COL2 5
N16 AO
>‘3§L t' A1 MK4116P-B
1 A2
NA3 3| ot A3.cOL2 21a3  pout o2 03
39b 0 :g
13 ata
NA4 5| N0 A4.COL2 b
2
ad9¢c DIN
[RAS'CAS' WE'
NAS IR SN A5.COL2 al15] 3
a9d
A(00)
Tgar22
NRASO
CAS 1 N18302 NCAS.COL2
aga
WRITE 13] 7o o 12— NWRITE.COL2
)]
5
A wkat116da
A1
a2 14 D03
A3 pou (7]
o A4
5] A5
A6 al9
Coi22 2ioIN
RAS'CAS' WE'
af1s| 3
j i ] Pago
XEROX | Project ASSEMBLY. P.W.-- File Designer Rev | Date
SPG | ALTO2 2§6K STORAGE MEM256K06.SIL| N.TOBEL B | 12/10/80| 06




NAQ 11 N16 10 AQ. 3
L
3 NA1 511508 A1.COL3
-]
NA2 9 A2.coL3 5
N18 AO
” 7] MKa116P-p
21 a2
NA3 3| nreod_A3.COL3 121a3  oout2 DO4 (52
o o] A4
13 :g at3
NAd 3 A4.COL3
2
¢ OIN
[RAS' CAS'WE!
NAS 9| yiepe A5.COL3 <l1s] 3
d
A{0DD).ROW1
524
NRASO
CAS 1 N1eS0-2 NCAS.COL3
a
WRITE 13| Tanp 12 NWRITE.COL3
1
50
7] 5y MKa116R4
5] A2 14 DOS
== A3 DOUT {54 ]
51 A4
1 AS
A8 ai18
R 21oiN .
AS'CAS' WE'
al1s{ 3
XERQX | Project ASSEMBLY. P.W File Designer Rev | Date Page
SPG | ALTO2 | 556K STORAGE MEM256K07.SIL| N.TOBEL B8 | 12/10/80| 07




NADQ 11y TeNo 10 A0.COL4
[
NA1 5 N> p8__At.cOLa -
c
NA2 9 A2.COLA 5
N16 7129 mka116p-p
3 £ Al
S1a
NA3 3| ot A3.COLS 121,43  pout2 DOS (313
A4
) 101 A%
3 AS a2
NA4 5 NiSp 8 Ad.COLA
2
e DIN
RAS'CAS' WE'
. —
NAS 9| yopf AS.cOLa el 1s] 3
a
A(00).ROW 1
E e
NRASO
CAS 1] o102 NCAS.COL4
a
WRITE 13] g T3 012 NWRITE.COL4
T
5 - I
7149 mkat16R4
8 a2 o~
A3 pouTt}-14 007 Y|
H as
& as
AS 217
80 21 DIN
i) A 'wE'
4|1s| 3
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NAO 11\ TNol0_A0.COLS
L ]
NA1 1 A1.COLS
c
NA2 9 A2.COLS 5
N1
i 7149 MKa116p-h
81 a2
NA3 3 ot A3.COLS 121 A3 pout}-2 008 {73
b 10] A4
13 :g a12
NA4 510t A4.COLS
e 21 pIN
as RAS'CAS’ WE’
: 2l oot A5.COLS el15] 3
d
A(0Q).ROW 1
Er>e
NRASQ
caS i - NCAS.COLS
a
WRITE 134 TNpl2_ NWRITE.COLS
1
5
A9 MKa11eda
2 a2 14 DO9
2143 Dpou (75
1 as
2 S
A8 a17
77 218 2] oiN
RAS'CAS' WE'’
a|1s| 3
SIPUP sIPUP
glgszup vee 1] 292 vge 1396
vCC 1 P Power |Power ~e
—_—emeee POWE T 2 A4.COL RP1 A4.COLA4 RP1 A1l
R [E—A&.cOL Rp2 [3—A4.COLS RPa[3——A2.CO
Rr2la—a3.cot RP3 A3.COL3 Rp3[i—A0C
RP4 RP4K RP4T; NWRITE
r COLS
RPSH  ncaS.COLS 2:::3 ::g’ pi9
A T RP7 NCAS.COLS rRp7(d
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+ 12VOLT!
+] #C86THRUCYS l C19thru C23 l

1TOP C29-33
C39-43
C49 - 53
C59-63
C79-83
€89 -93

vee

Ud
IS

+J_#C1 J_#Cﬂ) l#culxcu J_#C13

1TOP 1TOP 1TOP | 1TOP 1TOP

-S5VOLTS

J9888 838007 488

17

27

52

1]

ND

il

"- #C14 thru #C‘lBJ-
#C2THRU #CS5 C24-28
1TOP C34-38
C44 .48
1 * C54.58 TABLE |
C64 - 88
11 C74-78
Cs84 .88 )
7 MEMORY CHIP REFERENCE DESIGNATOR
CIRCUIT #
1 2 3 4 5 6 7 8
1 JA15 |A20 |A25 |A30 |A35 |A40 |A45 |AS50 |A55 |A60 |A65 |A70 JA75 |A80 |A85 |A90
g 2 |A14 |A19 |A24 |A29 |A34 |A39 |A44 [ A49 |AS4 |AS59 |A64 |A69 |A74 |A79 |A81 |A89
w |3 1213 |A18 |A23 |A28 |A33 |A38 |A43 | A48 |A53 |A58 |A63 |A68 |A73 [A78 |AB82 |A88
# 1alAa12 |A17 |A22 |A27 |A32 [A37 |A42 |A47 |A52 |AS57 |A62 |A67 |A72 |A77 |AB3 |A87
51a11 |A16 |A21 | A26 |A31 |A36 [A41 |Aa6 |AS1 |A56 |A61 |A66 |A71 |[A76 |A84 | A8B6 |
CKT | inp.IsignaL |LINVERTER PULLUP
# | PN | NAME |REF. |IN |OU{RESISTOR
TABLE!
] 71 | RASO | A1 |1 2 |A101 R2
110 |NA(0O) | A1 { 3 | 4 |A101 RS3
) 79 | RAS1 | A2 |1 |2 JA101 R4
110 |NA(©O) | A2 | 3 | 4 JA101 RS
9 (00) NOTE: FOR THE 32K X 10
3 90 | rRAS2 | A3 |1 |2 |A101 R7 THE RAMS ARE MK4096
110 |NA(OO) | A3 | 3 | 4 |A101 RS8
' FOR THE 64K,128K,256K MODULES
RA A3 |11 |10 [A102 R ) ) J
4 86 53 0 8 THEY ARE REPLACED WITH THE
110 |NA(0O) | A4 [11 |10 |A102 R7 MK4116P-4 CHIP.
5 102 | RAS4 | A4 |1 | 2 |A102 R4
110 | CS4 A3 |13 |12 |A102 RS5
5 106 | RAS5 | A5 |11 {10 |A102 R3
110 | CS4 A5 | 3 | 4 |JA102 R2
; 111 | RAS6 | A5 | 1 | 2 |A99 RS
110 | CS4 A5 [13 |12 |A100 RS
8 99 |RAS7 A4 |13 |12 |A95 RS
110 | CS4 A4 | 3 | 4 |A100 RS5
XERQX | Project A LY. P.W.-- File Designer Rev | Date Page
SPG | ALTO2 2§§E”§$OR'AGE MEM256K10.S1} N.TOBEL B | 11724780 10




ALTO MEMORY

®©  WORD = 16 BITS

0 ACCESS =+ 2 WORDS AT A TIME
= 32 BITS + 6 BITS EC + PARITY + SPARE = 40 BITS

¢ 19 BITS/MODULE €0 DRAMS/MODULE
e 4 MODULES/ALTO 320 DRAMS/ALTO

ADDRESS A0-6, WE, CAS :
l TO ALL DEVICES

CARD L
8 DEVICES {3210 OR 128K FOR XM) -~ | _
= &————DATA OUT————y ™" -
Al 01 2374 5 6 7 8 9 .
YT T e T
CARD 2
,// S H1 5 s 5 1
RAS o7 |
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c N\
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\ //
-
=
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[y
o
o
o
> [ ¢

Cr’\_l"lb -

'_—-“——-W

0UD WORD " EVEN 10RD
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DT = DIAGNOSTIC MEMORY TEST

> Rf‘1 WRITE __ MEMORY
R WRITE o wgy R#2 = KEY ADDR.

|

READ MEMORY, SEQUENTIAL ADDRESSING
&__\/_\_/ ’

PASS IF MEMORY = R#1 or RIL
FAIL OTHERWISE

R Rl AND REPEAT

(R = rRANDOM 16 BIT NUMBER)

EVERY OTHER COMPLETE TRIAL IS RUN WITHOUT ERROR _.
CORRECTICN AND RESULTS COMPARED.,

NUMBER OF ERRORS IS STORED IN 320) WORDS OF
MEMCRY (65K ERRORS MAX.).

ON SCREEN CURSOR JUMPS ONCE EACH TIME THROUGH
THE MAIN DMT LOOP, -

S KEY CAUSES STATUS DISPLAY AND TRANSMIT ON NET.
AUTO TRANSMIT EVERY 10K PASSES THROUGH DWMT.

PEEK LOOKS AT NET AND STORES ALL DMT TRANSMISSION
O THAT NET. ' '



ALTO II
EXTENDED MEMORY LAYOUT

BANK 0O BANK 1 BANK 2

00000- 100000- | 00000- | 100000- | oocooo- | 100000- 100000-
177777 177777 177777 177777

NOTE: 1. Card - Chip location.
2. The Memory Configuration Switch reverses high and low memory within a bank.

Filed on [ MAXC] <AitoDocs> AltoXMMem.press



