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SECTION 1~
GENERAL

The V70 Series Memory Flap Mo nual _describes the
SPERRY UNIVAC memory map and its interface with
SPERRY UNIVAC V70 series computers. = 7~ -

The manual is divided into seven sections:

. Introduction to the remory map, relaled
publications, specifications, and glossary

+  Installation and interconnection data
. Oparation

. Theory of operation

. Mainienance Pomiitema e

. Mrsmonics list |

- Test programs T e

Documents such as logic dizgrams, schemaltics and parts
lists are supplied in a system documentation package.

This documentation is ascermbled when the equipment is
shipped, and reflects me c,onhgurdtnon of a specific
system.

The following list contains the document nuimbers of other --
rnanuals pertinent to the Varian 70 series computers (the x
at the end of cach document number is the revision
number and can be any digit 0 through 9). .

Thile ESm el Wussber

- o 98 A 8806 02x
G8 A 2906 04x

* Processor Manual
Semiconductor Memory Manual
16K Core Memory (920 NSec) Manual
Option Board Manual ol
Power Supply Manual
Microprogramiming Guide ~.
Writable Controt Store Manual
V76 System Reference Manual
V77-600 System Reference Manual
V70 Architecture Manual -+ ¢
MAINTAIN HI Manual .7
VORTEX Reference Manual .
VORTEX Il Reference Manual -

. 98 A 9906 05x
98 A 8205 06x
_98 A 9906 07x
.98 A 9906 08x
98 A 9906 23x
08 A 9906 40x
98 A 9306 00x
98 A 8952 07x
98 A 9952 10x
188 A 8852 24x

CRIPTION ~

. 98 A 8905 25x ...

" Physical memory

v Mappmg opera-
mucp nc*r,mly in up to sixieen 32K -
logical (virtual) memory areas. A 64K-mode of operation
is available to provide eight 64K logical-memory areas. Map
numbers 0 through 15 are used to identify the logical

. memory area, with map 0 being reserved for the VORTEX

Il operating system. The logical memoary addresses are
mapped into physical memory pages consisting of 512

words each. Page assignments for ecach logical memory
- are under control of the VORTEX I page-allocatisn routine. -

Although the VORTEX Il operating systom is referred to in
this renual, the nmory map
hardware that allows operation”
environments. - :

in other software

Figure 1-1 is a block diagram showing the address
translation that is perfornied by the wemory mep. Either
the processor or prierity memory access (PMA) option
generates & 16-bit logical address plus a 4-bit key. -
The most-significant
combined with the key bits to address a location in the
rueniory map's rendome-access-memaory (RAM) array. When

. the G4K-minde enabling signal is set by an 1/0 output-data .
transfer instruction, the rmerory map is placed in the 64K

rrode of operation. The RAM array prvdlbgt& a ] -bit output

consigting of three fields:

a. A S-bit field that is concatenated with the least-sig-
nificart 9-bit field of the logical sddress to form the
18-bit physica! address. -

b. A2-bit field used for zccess control. . _

i c A;'Z'-Ab'ii‘ﬁe%:i used for swapping ccmtrol.

‘The rnost-si; soificant two bits of the physical address are

decoded 1o select one of the four 64K memory buses. The
other 16-hits of the physical address are used to address a
location in the selected inemory module.

'Spe:csfscz-tmm for the memory map zre listed in fable 1 1. T

¥

Table 1-1. Blemary F;!aé Specifications

Parameter Spscification

Up to 256K words.

size
(continued)

11

consiets of general-purpose - -

seven bits of the address are .-



GEFIEAL DRSCRIPTION
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Figure 1-1. Merory-Map Address Formation
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Tabde 1-1, Bewmory Map Spocifications (continued)

Parameter

Logical memory
size

Page size

Nurnbzr of logical
MENory areas

flomory access
{imes

Sysiem
configuration

Leaging

Operating modes

Priority
assigiiments

Logic levels
(internal)

Logic luvels
(170 bus)

Dimensions

Installation

Specification

Two modes are available: - -
a. up to 32K words
b. up to 64K words

512 words. 57

Up to 16 with 32K words.
Up to 8 with 64K words. -

word sizes is possible. -

.

With the manay map active,. - -
mgmory accens i$ delayed - - o -

104 nenosecnnds for the first
GAK of mumeey end 186 7 o7
nanoseconds for memory ebove.
64K, With the memory map -

Cinactive, mumory access is :
delayed by 27 nanossconds. - 7
These are worst-case delays. -~ = -0 0
for standard cperating modes. .-

Provides mapping of addresses
for processor, DMA, and PMA
on ang mamory port. Mapping

on more than cone port reguires .-

one minory map for each port

(not supported by VORTEX {1). - . - -

namory-rap RAM array
ded and resd via DMA -
oporations. The leading word
rate is 715 kHz; the reading
veord rate is 358 kHz.

User mode, esccutive mode, -
and inactive mode. :

The momery map's memory-- - -
protection feature is assigned the:
highest system priority. Priority . -

assignmert for DMA operation
is made independently. .

High = +2.4 to +5.0V dc ::

Low = 0 to +0.4V dc ..

High = +2.8 to +3.6V dc
Low = 0 to +0.5V dc

Contained on a 15.6 by 19 inch
printed-circuit board.

Plugs into a V70 series
rmainframe chassis using one
module slot.

Input poveer

Operational
ervironment

GEHERAL DESCRIPTION

+ 5V dec at 17 amperes.

0 to 50 deprues C, 0 to 90

percent relative huridity without '

condensation.

Table 1.2 is a glossary of terms wsed in this manual.

A combination of 32K and 64K = . ., .. feem

Logical address

Logical inameary

Map nuimbers

Mapping

Page )

Physical address

: Ph}'léical MEmory

" Privileged

instruction

Swapping

Tabla 1-2. Glussary

Be:fiuition

An address in a logical
memory area.

A set of memory loceations
used by the programiner,
Logical muraory may or may
nol bave contiguous physical
mermary locations.

Numbeirs 0 through 15 zssigned

to the maps used by the operating

systern and the various users.
The nurnbers are determined by
four key bits originating from
cither the BIC, PMA, map key
register, or processor (using |
WCS microprograimming).

The process of translating a -
legical mamety audress to a
phiysical memory sgdress,

A 512-word block of physical
Mermory. :

An address in physical rmemory.

Randerm-access memory defined -

by hardware.

Any instruction that causes
a mamory protection violation

when used in the user mode ..

(i.e., halt and 170 instructions).’
The halt instruction is only .
permitted in the inactive mode.

The process of maving data be -

tween main and auxiliary rmermory

in order to rnultiplex the use of
main memory.

13

.



SECTIQN 2
INSTALLATION -

2L INESPECTION &0 oo e . 2.2 PHYSICAL DESCHIPTION - "+

- : - The meinory mzp circuits are on a 15.6 by 19 inch printed. . -
The SPERRY UNIVAC memory map has heen packed and - - -+ circuit (PC) board (p/n 44P0E85). Figure 2-1 shows -
inspecied o ensure its arrival in good working order. To - dirensions and connectors of the memory map board.
pievent damage, take care during unpacking and - ’ .

handling. Check the shipping list to ensure that all -

equipment has been received. Immediately after unpack-- . 2 3 BISCEETIOKARY WIRING 0 5y 0
ing, inspect the equipmont forshipping damage. Ascertain S : .
that wires and cables are neither loose nor broken, and © Conuections of the various jumper terminals on the

that hardware is secure, if damage exists: . memory map PC bosrd are listed in the memory map
option draving Q1A1541 (in systern documeniation .

a. Notify the trensporiation cormpany. . . _ package). These connections are nonmally installed at the

fuctory, but zie referenced here in case the user wishes to
have his memory map system expanded or chenged in the
field. The jumpar-terminal designations referred to in the
3 : option drawing appear on the meraory mep board adjacent - - =
1o the purticuler terminal. _ '

b. Notify Sperry Univae, 10 = - e

c. Save all packing material.

3/8 IN, PLASTIC SPACER

STIFFENER

N

15.6 1N\7§
(39.62 CM)

19.00 IN
(48.26 CM)

¥VTII- 2060

Figure 2-1. Memory Map Board
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IHOTARLLATION

2

24 B ERCONTEETION

The reiaory map bowd plugs into 2 single module siot of -
tiva VG &ooles misinfreag chersig, Punctiong of the
veentary inep boned comnesiong ave listed a8 follows:

M1, maiinframe menory
42, net used
o wuxilizry 1/0 bus

SA3, oo

J4, processor S
JG, 170 busg

38, opdion bosod snd procaRsor

VARIAM 7O SEPIES MAINERAME CHASEIS
(FRONT VIEW WITH CORTROL
- MNM. Rsmowm

ViTEaESL

"3!‘;‘

CORFIGUSATIONS -

The {etienving sobtesctions desoribe the mmnaryanap COoM= -
tigurations that arm avalleble, - 0. - 0 2

2.5.1 Ronaal ﬂ'cntﬁgm‘ tlon

Ths normal memory map condiguration is suppeorted by .

\"*m L,X Il aid hes: the following characteristics s vy

a. Th@ ksy bits are provided by the key registyr (section .
4.3) on the memory map board, .

b. The zclive mumory map i3 placed in the exscutive
mode (swoiion 3.2) on any interrupt.

¢. The momery map enters the vser moda (section 3.2)

by tite EXC2 0246 instruction followed by a jump
instruction (section 3.1).

2.2

R P

J7, pbw;ar

8, through J13, expansion .,.mnarma

Peewer wappiiod o the mvesery man bosed via connestor 17
i nopmtelly proviched by a +5volt pawie wupply (p/n .
QLFYZ09). It miay sisn be suppiied by eeess + S-volt Pu
froat @ msaory cusaision supply. :

Figine 2-2 sh ! e OFY Mg boprd mieﬁmomm stion
in a V70 sories mu.infn;ma Pin assignmienty for the cone
nestorg on the meinory vnp bosrd arg provided in the
lugie disgranmt (p/n 91004 "8) in system doesumeniction
prkrge,

1/O 1S CABLE C
T CONTROL PANEL)

g e QPTION BOARD
MEMORY HAF EQARD
. PROCESSOR 6ARD
R wCS BOARD

~ pUAL COMTROLLER
ADAPTER

d. Priviluged instroctions are assigned to map 0.

2.5.2 WES Supported Configuiailon A 7

lit tiis configuration, the key register onthe precessor board -
is used (instead of the key ragister on the memory map
bnerd) to pormit rapid key changes through microprcgram-
mting rathr than key changes ovar the I/O bus. (‘har
teristics of this configuration are: | : Sl

a. The kay bils sre provided by the kry ret_fmt.,r on the
procgssor boad.

b. The activa mermory n%ap is placed in the executive
moda on any intartrupt.

€. The memory map enters the user moda by the EXC2
0246 instruction followed by a jurp instruction.



d. Privileged instructions can be assigned {o map 0 as
in the normal configuration, or they can be assigned -

to all maps in which case there is no privileged in-_ -

struclions.

WS Supporled Configuration B

This configuration is the same as the A version except that

interrupts are handled with microprogramming instead of -
the executive mode. In this configuration, the executive . ;
mode is jumper disabled. Characteristics of this configu- - .

ration are;

a. The key bits are provided by the key register on the
processor bodrd. e

b. With {he executive mode disabled, there is no hard-

ware dixfinction between the execulive and user
modes. REERE

c. The memory map enters the active mode by the EXC2 ... ., .
0146 instruction followed by a jump instruction.. || . |

d. Privileged instructions can be assigned to map 0 as
in the normal configuration, or they can ba assigned
to all miaps in which case there is no privileged in-
structions. SR

2.5.4 System Mewory Lockout Configuration
Through jumpser connections on the memory map board,
this configuration connects a memory lockout signal
(MHGY- or MHMY-) to one of the expansion memories
(MHGYNn-(1-3) or MHMYn-(1-3)).

2.5.5 Dual Muraovy Map Configivalion

In this configuration, two memory map boards are used,

_ one for each mermory port. Systems using this configuration

contain a PMA and processor on different merory ports.

" Characteris tms of this configuration are:.

a. The two memaory maps are ;zsségned the same davice
address,

b. The two microry maps are loaded simultanecusly from
the 170 bus via high-speed DMA. -

e Tha fnikwmg functions sre jumper disabled on the | -

memery map connected 1o the PMA:C

~1.-Memory protection (except writing errors) -
_ 2. Memory map réad-back -
3. Executive mode

d. To avoid possible conflicts in using the memory map,

a software interlock is required between memory- map
loading/read-back and PMA operations. .. :

2-3



SECTION3 oot
OFERATION

The SPERRY UNIVAC mermory map contains no operating - - -
controls or indicators. Opcration of the rnemory map is . @ .
normzlly controlied by the VORTEX Il operating system.” ...

However, by writing his own contrel program, the user can

operale the memory map without using VORTEX Il For - -

maintaining and testing the memory map, a MAINTAIN I -
test program is available, The MAINTAIN I} Reference 7=
Manual provides a full discussion of the Megamap Test. .. .. ..

Tilda 3-1.

FSrveonie Getnl Code - -

Externsl Control

EXC2 046 . 104046 -

EXC2 0146 104146

EXC2 0246 104246

EXC2 0346 104346 -
EXC2 0446 104446 .. ..
EXC2 0846 104546 - vl
EXC2 0646 104646

EXC2 0746 104746 .

Sense

SEN 046 102046

Program, which verifies cerrect operation and isolates .

- malfunctions of V70 memory mag and meganap options.

3.1 1/0 IRSTRUCTIONS - 0w

Mvmmy map 170 instructions can only be wecuted from
map 0 (cperating system) or an inactive memory map.

i - Table 3-1 lists thie 170 instructions with the mnemonics
" and octal codes for dmure edrfr(:ss 46 An alteinate device

address is 56. B A

/O tnstroctions - ° 7 m e

Fune tien

Exccutive Mode to Inactive Mode. . S
Flaces the inemory map in the. . - .. .-, ., . .
inactive mode upon fetching . : *

the comtenis at the

eifective address of the jump .

instruction that follows.

Inactive Mode to Executive Mode.

Places the memory map in the

cxecutive mode upon 1etchir\g -
the contents at the . S T N P
effeclive address of the jump . :
instruction that follows., - - .- ... ...

Executive Mode to User Mode. Places

the memory mep in the usar mode

upon fetching the contents at the
feclive address of the jump instruction

that follows, . :

Start DMA Transfer. Starts a
memory map DMA transfer.

Reset DMA Transfer. Resets the -
meimory riap's DMA-transfer logic.

Clezr Executive-Mode Mask., Removes 0 7 -o% 2o -0 3
the executive-mode mask. ’

Enable Memory Protection. Enables
the memory protection function of .
the mermory map. Pl e S e

Disable Memow Protection. Disables
the memory protection function of
the memory map.

Sense DMA Activily. Senses if -
the mermory map is performing a
DMA operation.

(continued)
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Tehia . 1/7Q Instrections (continued)
Mremanic Ocizf Coda - Functivnr . -
SEN 0146 102146 Sensg Abnermzl DMA Terminalion,
Seriseg for the ciror termination .
of a DIMA larling or read-back
opration. .
Tiovninr®
IME 046 . 102046 Transfers data from MEoty miap
E to main meiaory. ) . 0
IHA 048 - 162148 Trensfers data fom the mevory
: sty to the A register,
13- 046 10P748 Trznsf=rs deta fiom the m nory
. mep to the B lf’u(ﬁtf‘f Loy et
A 046 . 162546 Trznsfers data from the rugnory.. .. . e L)
‘ map to the clegred A register; R
Cig g4 102646 Transfees data frorm the micinory - -
rig to the cleared B register. -
OME 046 102046 Trenstess data frov main meicory
to the mersory rnap.
OrR 046 - 103145 Trensfers data fromt the A register
. to the memory map.
OBR 046 102246 Transfers data froin the B register

to the memary map.

= Thesn transfar instrutions zre for control re: givtrgin the
meanciy A, Leading endreading of the niemory-map RAM
array Goour with the bigh-snsed DRMA operations.

3.2 OPERATIKG KODES ’

The muanory map has thres modes of pr ratica:r insctive,
eaenutive, and uscr, o

3.2.1 lnzciive Mode .

When the memory map is in the inactive moda, the first -

372K of physiczl rreniery (64K if the writable control store is

cused) is avzilzble unmapped end all kstructions are -
permitied. This rmode is entered sither by a system reset

conditiont or a branch sequerce from the executive mode
consisting of the EXC2 045 ms.ruchon followed by any
jurnp instruction.

3.2.2 Executive Mode

This mode is entered by an interrupt or by a branch from

the inaclive mode {0 an active-map condition. The branch

32

sequence is sstually an EXC instruction followed by any
jurnp instrustion. In this mode, all instructions except HLT -

are permiitied. From the excoutive mode, the memory map - -

cu ba switched tn ths insctive mode, . . : el

The executive mode has four states that define operations -
cccurring betwesn map Q and the user miaps. Setting up of
the execulive-mode states is accomplished with /0
instructions under control of the VORTEX 11 apwahng
~ systen., As slawn in tsble 3.2, instruction- fetch operations
are aheays from map 0, while cperand-fetch and operand- -
store opcrations can be from any map depending on the
execulive-mode state. The following are exceptions:

a. To ensure that all instruction fetches are from map 0,
indirect zddressing must not excesd the first level in
states 2 or 3 of the exccutive mode, This is because
after the first level of indirect addressing, instruction
fetches in some cases (i.e., SRE and 1JMP instruc-
tions) are treated as operand fetches by the memory

map. )
(continued)



b. In afl executive-inode staies, the execution of a jump-.
and- mark instruction causes the prosram -counter
contents to be stored in map 0., - Srove g

c. In all excecutivemode siates, the execution of a LDAI,
LDBI, or LDXI instruction always causes the effective
register to be loaded with thv operand fetched from |
map 0.

d. Any interrupt causes the memory map to enter the
masked excodive mode. This masked condition causes
the executive mode to operate as if it were in state O
even though the excoutive-state register may contain
another value. In this condition, memory-mep status
is read inlo map O during the interrupt service

routine. By execuling the EXC2 0546 instruction, the . .. .. ... . ..
2.4.1

mask is reinoved and the ercoutive mode returng to
the state determined by the volue in the crecutiver
state registar.

cisthve-tods Stetes -

Table 3.2,
Siate Faich g ﬁ,tch N Store
0 e ._“.,pr o e w.Map..,,oW Ea Md; OM .
1 Map O Mup O Map n
2 Map 0 Mzp n Map 0

3 Mzp O ., Map n, Map n

Notes:
1. Map Orefers to the opzazting system.

2. HMapnrefers to the user map spocified by the key bits.

3. States 1 through 3 czuse an additional 142

nanoseconds delay in memory accessing,

3.2.3 Usger Mode

In this mode, all operands end instructions are mapped-. - -

according 1o the key bits and conients of the RAM array. If

an interrupt occurs, the memory map is switched to the

execulive mode. The memory map is switched from the

exacutive mode to the user rode by the real-time executive.

Jin the VORTEX Il operating system. : [,

3.3 MAPPING

The mapping function is performed for gither a DMA, PMA,
or processor operation. In DMA operations, the mapped

address ulilizes the 4-bit key from the BIC plus the 16-bit .. _

logical address from the processor. In PMA operatians, the
mapped address utilizes the 4-bit key from the block-
transfer controller (BTC) plus the 16-bitlogical address from

OPTRATION

the PMA option. In processor oper'aiions, the mapped ad-
dress is normally derived from the memory map's key regis-
ter and the 16-bit logical address from the processor.

3.4 OFERATING SEQUENCES . .-

. This section describes the sequences of the various. ... |

mernory-map operations. Figures 3-1 and 3-2 show the
data-word formats used with output- and input-data
transfers, respsctively. Figure 3-3 shows the dita-word
format for_ the memnsry-mzp lozding and réad-back
operations. . :

uwmny-‘.ap Loading and Read-Back

The following sequences ozcur in memoty-mep Ioa(‘mg and
vead-back Ol": retions via DMA (using misp 0): - :

a." Using oulput-data transfer instructions, (OME, OAR, or -
OBR), the processor transfurs three data words to the
mermory map. The first word contains the direction of
DMA transfer and the initial 10-bit map address
(figure 3-1b). The sccond word contains the initial 16-
bit menory address of ths DMA transfer (figure 3-1¢).
The third word contsins the number of words in the
DMA trensfer (figure 3-1d).

b. The processor issues the EXC2 446 instruction to reset
the DMA-control logic in the mermory map. .

c. The processor issues the EXC2 0346 instruction to start
the OMA fransfer operation.

d. The stendard mcthed for verifying the completion of
DMA  transfers consists of using the two SEN
instructions. The processor issues SEN 046 to sense if

the mernory map is still performing the DRMA transfer. ... .

lf it is not performing the DMA transfer, SEN 0146 is -
ssued to sense if the DMA- transfer termination is
due. to an error. :

. e An opucmal rsthod for verifying the conjp!etioﬁ of DMA
- transfers consists of using the DMA-completion

" interrupt. A counter in the memory map counts the - S

number of DMA transfers and indicates when all
transfers are complete. An interrupt is sent to the.
" processar when either all transfers are completed or

an error occurs during one of the tmnsfem When the . .
interrupt is acknowledged, the px OnEESOT IS /hrtcir-d to »eii

memory address 016.

3.4.2 Programimed 1/0 Resd-Back

VTl:li‘s»npera'tion provides a read-back function of the

mernory map's internal-status signals (figure 3-2a), instruc-
tion address register (figure 3-2b), and the unassigned
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)

15 14 - 13

LL CIC»\L \«EmuRY Bn'

WRITE-KEY NOT USED ’ . - eeiasen .
. . 0- 32K I‘\ODE I
CONTR F (&9 N

EXE(‘UTIVE MODE STATES o KEY BITS

0001 = STATE 0
0010 = STATE
0100 = STATE 2
IOCO = SAATE 3

(SEE TA“LE 3-2)

a. WritewKey Control Function |

[1 oJ ],oo.] s J . “sa J
NOT USED

L'O-WKITE DATATO BEREAD " INITIAL MAP ADDYESS
CONTROL FUNCTION oo = §T ,aus wopo (rlgure 4-za) '
R INSTRUCTION ADDRESS

38 e U AR AN g e e st

DMA DIRECTION

Q0 = DrAA INFUT
I DA OUTPUT

o e e e

*oH

b, /O=Write Contrel Function

ls ot - - - 2 " ‘. - .. -~ - . . » S 9 - R e e " .
: IMA ]

ANITIAL MEMORY ADDRESS (USED ONLY AFTER L' O <
WERITE CONTROL FUNCTION) v R

c. Initial temory Address of a DMA Transfer

' 15 1413 noo10 L 0
l 1 1 ] A oo ' N ;

WORD-TRANSFER ’ NUMBER OF /ORDS [N DMA. TRANSFER

FUNCTICN
NOT USED

d. ‘“ord-Trensfer Funcrion

VTI1-7042
Figure 3-1. Data-Word Formats For Quiput-Data Transfers
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LOGICAL MEMORY

KEY BITS -

15 12, N 10 9 - 8-
l EK UE PD 1 DO
] L.
1/O ERROR DMA DIRECTION
KEY BITS 0 = DMA INPUT
1= DMA OUTPUT B [
DM/\/PMA UPOR
0 = 9
1 = DA LKROR
UNASSIG NED/WKITE ERROR " EXFCUTIVE-MODE STATES
0 = WRITE ERROR G0I1 = STATE 0 )
! = UNASSIONFD ERROR 0010 = STATE 1
0100 = STATE 2
1000 = STATE 3
(SEE TABLE 3—2)
o, Stotus Word
15 N
INSTRUCTICON ADDRESS (EQUALS CONTENTS'
OF FRQGRAM COUNTER PLUS ONE)
b, lnstruction Address
]5 B ek
} UA
UNASSIGNED ADDRESS (VIRTUAL ADDRESS - -
 OF THE UNASSIGNED ERROR)
c. Unossigned Address
VTI1.2045

Figure 3-2. Data-Word Fermzts For Input-Data Transfers
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NQT USED
_SWAP F‘!f\'(; CCJN(ROL

<0 = PAGE NOT CHANGED
x1 = PAGE CHANGED

0x = PAGE NOT ACCLSSED
| 1x = PAGE ACCESSED

NUTE- x lS AN IRPH tVANT BIT

VTI-2G7 .
) Flgeere 33,

T

adrdress regithe (figre 2-22), The soquences of op sations

st listed baloes R

a. Using an ocutputdata trensfer instrection, the

procecsor travsfars a data vord (figure 2-1B) to the
&y map. The lypa of dxia to be rewd back is
sAfiect by ity 10 cndgd 11 of thiy data woed,

Tive s

s

b, Using an input-data trensfer inshuction (IME, INA,
I8, CIA, or CIB), the processer resds bank t’:m deta
spesified by the cutput-data word.

3.4.3 Exesutive [oda to lnsactive Wodae

Tha follcedng orpencss oocur whica the macory mep is
switched fromw the exesutive rmoda te tha inantive mede:

a. The precessor issues the EXC2 0486 instiuction to
enable switching to the insctive mode,

b. Tha posresor exesutes a jurnp instruction. If the jump
conditien is nat met, the mermory map réinzing in the
esgeittivy miscle. - -

c. i the jump esndition is met, the merncry map switches '
io the insclive mode when the contents of the

effective jutap sddress are fetched, The effective jump
address is not mepped, :

3.4.4 lnactive msc‘ze {o Ex,..utxve iWode

The following sequences occur when the memory map is
swilched from the inactive mode to the executive mode:

a. The processor issues the EXC2 0146. instruction to
" enable switching to the executive mode.

36 -

ACCESS CONTROL BITS
00 = UNASSIGNED
01 = FULL ACCESS
10 = READ OPERAND
ONLY. :
11 = READ ONLY ~

Bata-Word Farret For Roneawy-Riep Los

PHYSICAL-PAGE ADDRESS

g #ad

B Qprentions

b. Tha procossor ewcules & jumg nstioction, If the jurmp
coaditicn is pnt met, the e ooty map remaing in the
insetive mu‘ic. N Ci o

c. Hihe iump conditicn is met, the ieoaory map switches
te Ui caututive miods when the conturnis of the efective
junip zdedresg are feiched. The effoctive address is
reppe d usivegg e O,

3.4.5 Eaecutive Maoda to Usor BMode

The following sh*;uem‘:m oceur when the memory map is . -

switched from the exccutive miode to the user mode: -

a. Tha mo
aitsl's

or issues the EXCR. G246 instruction to
1ing ta the vges miode. -

b. The processor eresutes a juimnp instruction. If the jump

condition is nat met, the memory map remains in the .

excoutive mode,

c. Hihejump condition is met, the memary map switches -

to the ussr moda when the contents of the effectiva-

juinp address are felched. The eflective dddleﬁ is .-
reappad using the user map. : : '

2.4.6 User Mods to Executive Mode

Switching the memory map from the user mode lo the -
executive mode, can be initiated by interrupls resulling
from the following:

a. anerror during 2 mapping cperation

b. an /0 system interrupt

The sequences of this operation are shown in the flow chart
of figure 3-4.



START

]{ﬁ mve Pt et . 84 R P S A B R £ S A e
N o

MAPPING -
OPERATION
ERROR

YES

MAP GENERATES
AN INTERRUPT, AND
INHIBITS NEXT
INSTRUCTION

PROCESSOR
ACKNOWLEDGES
INTERRUPT

MAP SENDS
INTERRUPT
ADDRESS TO
PROCESSOR

v. .Y

MAP ENTERS EXEC
MODE AND SETS
EXEC - MODE
MASK

S SRS

STOP

VTIH-2ee8

osneeennmd |NTERRUPT ADDRESS

GPERATION

MAP
DMA TRANSFERS
COMPLETED

: v
NO INTERRUPT NO

i i, ol

GENERATED BY
OTHER DEV,

e , DEVICE GEMNERATES
: THE INTERRUPT, AND
INRIBITS NEXT
INSTRUCTION

o A e A S A 4R

PROCESSOR
ACKNOWLEDGES
INTERRUPT

DEVICE SENDS )

TO PROCESSOR

i
¢

Figure 3-4. User Biode to Exccute Kiede Flow Chart
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3.5 ACCESS-CONTROL MODES

Four  access-conirol modes for mapping opsratlions are
provided by sccess-control bits 9 and 10 of the RAM-array
dala word, The four modes with cerresponding binary
values of bits @ and 10 are listed in table 3-3.

Yol 3-3. i'mc.c,..ps-f'mﬁn;! Fx’m".kvl

b v, Al 17 5 i bk b ARG SR S48 4t e e

leits
10 9

i o o e S 1 o, hcman | < e

§huda ) Functiona

e

0 0 | Unassigned | The logical addiess is unassigned
(non-resident address).

0 1 |Full access | All types of access are permitted
T | in this page.

Cnly operand fetches are per-

1 0 ] Rezd
: opirand mifted, Instruction fetches from
only this Page vall not he exe: uh:d

This restriction includes =xecution
instructions (XEC, XOF. etc.).

1 1 | Ruzxd only | Only instruction or operand
fetehes are perrotted in this
page (no oporand-store opsra-
tions periitted). The instruction
fetches inciude single- and
dOubL, veord ms.ructlons.

e T I

AUNRINURNPRENS UNPIEIPPS S

3.6 RERAORY PHOTECTION

The memnory prolection function monitors the address of
theg instruction being processed on the basis of the access-
control mods, When the memory map is active and its
memery ool ctien function is cnzbled, the instruction
C address register (in the menory map) is updated with each
deceded instruction. When an evror condition is detecied,
the mermnory pratection furction is disabled, and updating
of the instruction-address register is inhibited until the
EXC2Z 0645 instruction is exetvted. The detection of an
error interrupts the program in process and directs it to
one of seven presssigned memory addresess. These
interupt addresses are listed in table 3-4, Halt, 170, and
jur errors zre dolucted earlier in the mapping operation
to prevent them from being detwtad at the same time as
the other errors.

Tatda 34, interrupt Addresses

Qctal Adaﬂ;eis Error

20 Halt. The execution of a halt
’ instruction is attempted.

22 1/0. The execution of an 170
nstruction 1s attempted from a map
number other than 0.

(qontinued)_

3.8

Cctal Addrass Ervar
24 - Write. An attempt is made to write
into read-only or read-cperand-only
lozations.
26 . Jump. An atlempt is made to jump

inte a read-operand-only location.

30 Unassigned. A read. write, or jump
opsration is attempted using an
unassigned logical address.

32 Instruction fetch. An attempt is
rade to fetch an instruction from
a read-operand-only location.

4 Data transfor. A write or unassigned-
wror is detected during a DMA or
+f n‘:\ data tranzfer.

3.6.1 Halt Crrocs

When a halt envor is detectsd, the evecution of the halt
instruction i3 allowed to be completed. However, due jo the
delection of the hait error, the nmicrmary map holds the
mesiory-protection wdeorupt flug true (OINT=) so that the
proceswr reariters the run moede immediately after haiting.
The processor thest goes to an interupt-wail state until the
program being processed is directed to the interrupt
address 200 Upon cumpletion of the interrupt subroutine
the intervupt signal OINT~ is reset. A halt error is not
detected whea the halt is initiated manually using the
STEP/RUN switch on the computer control panel.

3.6.2 1/0 'F:’.rmrs

When an 1/0 eror is detected, the exccution of the 1/0
instruction is allowed to be completed. However,” all 1/0
control functions and data transfers between the processor
and peripheral controllers are inhibited. By holding the 1/0-
instruction error flag true, the contents of memory and the
A. B, and X registers can not be modified by the 110
instruction. When the exceution of the 1/0 instruction is
completed, the program being processed is directed to the
interrupt address 022,

3.6.3 Writing Errors

When a writing error is detected, the execution of the
instruction is allowed to be comipleted. To prevent memory
modification, the writing cycle for memory is changed to a
reading cycle. When the execution of the instruction _is
completed, the program being processed is directed to the
interrupt address 024.

Even though the writing error is not detected because the
memary protection function is disabled. the active memory
map- always changes the wriling sequence to a reading



sequence if an atlempt is made to write into a non full- -
access location. This protection applies to all DMA, PMA (it
connected to memory map), and processor memory cycles. .

3.6.4 lump Civors |

A jump ervor can ooceur during the following types of . .

instructions: R

a. Alljurnp instructions including 1JMP, JSR, and BT

b. Altjump-and-taark instructions including SRE -
A jump error occurs when an atiempt is made to jump or
skip to a read-operand-only location and if this location is

tha effective address of the jurnp or skip instruction.

When a jump error is dedected, the exscution of the
instruction is allowed to be completed. For jwinp-end-mark -

instructions, the menory writing cycle is changed to a -

- reading cycle to prevent memory modification. When the

execution of the instruction is campleled,. the program .-

being processed is directed to the interrupt address 026, -

2,6.5 Unassigned Frrors

when an unassigned esror is detecied, the execution of

the instruction is allowed to be completed. if the memory .-

writing cycle contains the unassigned error, it is changed
to a reading cycle. The contents of the A, B, and X registers
are not changed. When the execution of the instruction

is completed, the program being processed is directed to. . ..

the interrupt address 030. The unassigned logical address
is contained in the memory map's unassigned address
register, which can be read by the processor using an
input-data transfer 170 instruction (figure 3-2¢).

3.6.6 Instruction-Fetch Ervors - -0 - - .

When an instruction-fetch error is detected, the exccution
of the current instruction is allowed to be completed. The - -
program being processed  is directed to the:interrupt . o -

L hmmadia
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address 032, and the next erroneous instruction is not
executed.

3.6.7 /0 Data-Trensier Cirors

The detection of an 170 data-transfer error during a DMA -
or PMA operation causes thz meanery map to generale an

o interrupt that directs the processor to the intervupt address

034.

When an 170 data-transfer error occurs during a DMA
operation, the memory map holds the DMA termination
signéi (BIMES-1) true. This czuses the BIC (or a user-.
designed controller) to terminale the data transfer on the
trailing edge of the data-ready signal (DRYX-1 or DRYF-1). .

‘When a data-transfer error occurs during a PMA opztztion,

the memory map holds the PMA termination signal™

OTMES-1) true. This causss the block-transfer conbrolier -

(or & user-designed controller) to terminate the data fransfer
fely afier receiving the termination signal. -

“When an 1/0 data-trensfer error cccurs, the msmory map

stores error-stzlus data that include error-key number,

writing or unassigned error, and DA or PMA error.. This |
error-status data (figure 3-2a) can be read by the piocessor
by using an input-data transfer instruction.

When an 1/0 dasia-transfer airor is detected during a
merory-rnap DMA lozding or read-back operation, the
memnory map generates s DMA ervor flag (POMTRM +). In
response to the SEN 046 instruclion, the memory map

© provides a DWA not-busy stetus. | - ~

An optional mode of operation, for the detem{ion of an. 1/0 <.~

data-transfer error in a DMA loading or read-back
operation, consists of using the DMA  completion inter-

rupt. When the crror is delected, the memory miap. .

generates the interrupt dirccling the processor to the
interrupt eddiess 016. The same inlerrupt is also gener-
ated to signal the processor when the loading or read-back
operation is successfully complated. Upon receipt of this-
interrupt, the pracessor can issue the SEN 0146 instruction
to sense if the DMA ftransfer termination is due to an
error. =~ =L s
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SECTION 4 .
THEORY OF OPERATION

4.1 GENERAL S :
This section contains system and functional descriptions -

followed by timing waveformis for the various memory-raap
cperations. For ease of reading, some mnemonics are
written with the variable n in place of the actual pumbers.
For_example, memory data mnemonics MYDAOO- through .

MYDA17~ are written MYDAM- (0-17). Mneronic descrip-: .- V

tions are provided in section 6.

A2 SYSTER DESCRIFTION - .

As illustrated in the system block disgrem of figure 4.1, the -

ragmory miep can be used with either the processor or PMA

circuits. Address bits O through 8 are applied directly to the
mainframe memory, while bits 9. through 15 are routed
through the memory map. In, addition to the mainframe-
memory bus, the mermory map provides huses for up to
three expansion memories. The BIC provides 170 key bits

for DMA miemory mapping.

4.3 FURCTIGRAL CIRCNTS

The functional circuits of the memory map are shown in
figure 4-2. Page numbers of the memory-map logic dia-
graim (p/n 91C0448 insystem documentation peekage) are -
- provided in parentheses for ench circuit block, -+

EXPANSION s S EXPANSION i EXPANSION
MEMORY 1 . : : MEMORY 2 P MEMORY 3
64K 64K 64K
. e = ey e e e
DATA, MY1Dn - (0-17) . DATA, MY3Dn ~@©-17) 4
R —— RS Pp— Lal o A 1 o e O A e Ao s v = 77 P b 9 AN A e 3 ki
CONTKOL . & CONTROL :
ADDRESS, MYAln + (0-15) 3 T ADDRESS, MYA3n + (0-15)
U e g A 18 AR it e e e
S ES
>N I N
b-3 2 2
2|2
21618
(a3 (9] 4
Y. Y I ¥ Y LY Y 1. e o B
, KEY : '
: 10 Kn-1(1-4) CONTROL cl'é?\,mm
MEMORY MAP e B I SR v
any BOARD)
TR ATATR Aol L - . mwf
“V/O DATA & CONTROL g .
AUDRESS, MYAn + (9-15) s .
DATA, MYDAn-(0-17) DATA, MYDAn-(0-17)
CONTROL " CONTROL ‘
ADDRESS, MYAn + (0-8) P ADDRESS, MYAn + (0-8) C
T 4 i ADDRESS, MYMAA + (9-15)
2 o S S S
v 9 w9
Y
MAINFRAME CONTROL KEY, MYKAn +(16-19) PMA
MEMORY % 4+ PROCESSOR 1@ : w—aq  OPTION &
64K BTC

VTi1-2049

Figure 4-1. Memory-Map System Block Diagram

4-1/4-2



PINAEX-, PACTEX-, PUSREX-

PSDMEX~, PROMEX-
SERX-1 >
PEMPIX-, PDMPEX- A 4
I — PMRQOI-
JUAX-1 [ oA MODE >
FRYX-1 ADDRESS —— SWITCHING
- DETECTION " CCNTROL
PWIOC- PUSERE+
DRYX-I & FUNCTIONM < (53,54 USERE
——21CONTROL PWRKC-
PXFRW- 08, 19.20) _
F 3
PCTIX- PINAE~
PDTOX+ PAEXE- PDJUMP+ N
PDRYF:, PDTPF: -
l 4 Y ¥ h 4 A y s 4 y y y y
INPUT- DMA USER/ P
WOR \ ; USERM+
PCZ- OFD ] ey 64K MODE EXECUTIVE MAP DATA DMA 1/O MEMORY ACTIVE EXECUTIVE PEXC
TRANSFER \STER STATE ADDRESS FLECTIGN . INACTIVE
< COUNTER REGISTE REGISTER REGISTER COUNTER SELECTION REGISTER ADDRESS AN MODE - T s
22 120} e 1| o sa oy [ ] RecsTER (21,22 COUNTER [ E,“ﬂ ' REGISTER
t20, 03 b 21) - 28 . (54) (54)
] 1 X ] 2 X 7 Y
. PACTV+
PEBn- 10-3) PEBO4+ PEBa+ (5-8) PEBo- (0-9) PEBn- (10,11) PEBI2+ PEBn- {0-15) PSYRTA-
FBrn-1(0-15) 170 8US PINEXC-
s RECEIVERS 3 2 5- >
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MY 1Dn-(0-17) i33) PIOUER, PIFHER- {47-49) <
MYDAN-(0-17) or UAF-1 4 A i < HICX-1
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- MY D8n-(0-17) —] | P
MY 2Dn- 0-17) PDMAINS
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4B~ (0171 MEMORY. PDMAOT+ DmA I~ > 11,12 1, 12 - ' PBINTA:
MY 3Dn-(0-17) DATA CONTROL (11,12) (11, 12)
v CIRCUITS MY 1Dn-(0-17) PSOMEX- (22-26) v {y
- O _— i PPAMWA- B-,C-,D- STATUS SIGNALS
{62,72) MY 2Dn-(0-17) PRDMEX- B
MYDAR-0-17) or 5 —¥ PRIAR (O RAM PRDn-(0-8), PRDn+{9-12) e g Vo EBan-1(0-15
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FAYABn+ (0-8) PRAY An-(0-8) z l PUADA- (0-15) PLEXOR PEBEN+
2! MEMORY > 2 PMYA15- (10-17,27) :
MYMALS  or ADDRESS P PMYAn-(0-8) INSTRUCTION PDMAR-(0-15)
A + ———“" s :
MYMB15+ RECEIVERS | PMYAIS: N PRAMAR- (C-5) ADDRESS PMY An- (0-8) MYATn: (0-15)
i — (55) > 4 REGISTER |  MEMORY >
4 (52) ADDRESS MYA2n- (0-15)
( - — »
PLOBF- S PRDOn-{0-6 DRIVERS
.| DRIVERS —————A—J _.2‘_)__.’. (57,58) MYA3n: (0-15)
FAIRABS , MAKO-+ & ROW PLDIA+ ) } PSIn= {0, 1) . ’ R —
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P& 4KEN B
! o o] pecooer PIMAE-, PDTIX~
PPRK Yt (0-3) (31,32) ) o MRQYA- or MRQYB-
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ADDRESS SPFA- — >
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PUASER+ REGISTER PLRGOI-, SRST-
5 (29, 30) PR)iMAn-(O-?) =4 (51) B MHMY n-(1-3)
MYKA:(16-19) o ‘ PKEYBn-(0,1) PICEKr (0-3) PROOR- (7, 8)
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ooz o Tl ORAM 1/0 _—> , MWLY= MEMORY MRQY e (1-3)
PUSERMY, ADDRESS PIOERs ERKOR BYPASS MRY+ CONTROL p——
FEXIASe (1-3) +1 MULTI- I—— I PRAMAR-(0-5) DRIVERS |- ®1 (57-61) MWLY e (1-3)
) PLEXCR REGISTER PMYA15- : (56-59) YO NMA (1-3) e ———
Y MAAR- (9 - . R
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—— FP— ‘a‘
¥TI2-4 il : Figure 4-2. Hlemory-Hzp Functional Elock Diagram
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4.3.1 Key Muitiplexor

" The key multiplexor supplics the 4-bit key PKMMMXn +(0-3) -
fo the RAM address multiplexor. The 4-bit key is scl\,cte.d E

frorn one of the following sources:

- a. Kf’:yreggi:-ter, PPRKYN +(0-3) - o,
b. BICkey, 0K~ 1(0-3) __
c. PMAkey, MYKAN + (16-19) or MYKBn + (16:19)

As illusirated in figure 4-3, the key multiplexor contains
two multiplexors, a latch, and a buffer. Depending on the

jumper configuration, the processor key input of the first -

multiplexor comes from either the key register PPR-

KYn +(0-3) (standard for VORTEX i) or the latch PMA- .
KYn + (0-3). PMA key bits are transferrad through the latch™
whan the PMA loading signal PLPMAK + is low (this loading
signal is low until half-clock time of a mumory rajuest). R

The other input of the first multiplexor is connected directly

fo the PMA key bits. A high FKYMXE- disables the first .

multiplexor causing its output bits to be ajl low (map 0).

A low PKYMXE- enables one of the two inpuls to be se-
lected. Selection is controfled by FMAKO +. When the . ...
processor has accepted a PMA request, g high PMAKQ + - - -

transfers PMYKn + (16-18) through the first multiplexor. A
low PMAKO + selects the other input PRMAKR + (0-3).

. FROM KEY REGISTER

THLORY OF OFERATION

Input selection for the second multiplexor is controlled by .
170 memory request signat PMIRAB +. A low FMIRAB +
transfers the first multiplexor output PKYWMXn + (0-3)

* through the second multiplexor. A high PRIRAB + salects

the other input FEICKR + (0-3) frosm the bulfer. BIC key bits -
IOKNn--1(0-3) are transferred threugh the butfer on the posi-
tive-going transition of PKBICK +. S
4.3.2 1AM Address Biultiplexor

The RAM address multiplexor selzcls the RAM address

. consisting of PRAMAN-(0-7) and PKEYBn-(0,1) from
- either the map-address counter or the combination of key -

and - memory-address bits. Input selection for the multi-

- plexor is controlled by the inhibit-remory-request signal

PHAMRQ-. A low PIHMRQ- selects contenis of the miap-
address counter PMARN + (0-9); a high PIHIMRQ- sclects
the hey and memory-address  bits PKM&X-{ (f) %) md
eithier MYMAR - (9-14) or MYMER + (9-14). o

P '“""3 13

3 Drivers atd Y’Z"u Sulection Decoder

The nine'signal lines consisting of PRAMAR-(0-7) and

- PRAMW + are routed through 36 drivers {o provide the

power required for driving the RAM arrays.

_PLPHAKS '
PPRKYn + (0-3)
- LATCH e - '
. MYKAR: 116-19) N, PRMAKN10-9) s
[;}v. [P A B
~ PRMAKY - I . .
1 X ] e
L MYKB o (16-19) - .
L s - : FIKST
e i PMYKn+(16-19) o] MULTI-
PLEXOR
PAMAKO+
e
PKYMXE~
] . ,
K s
PKYMX n + (0-3) .
| ) 1
. L
B oKk 10-3)
I 3
) PBICK n + (0-3) | secono | prmda- - .
BUFFER e g ST MULTE. e i
PLEXOR
PKBICK+
D MiRABe PAIRLS: j
VTH-2051 A T

Figure 4-3. Key Hultiplexor Block Diagram
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The row-selection decoder consists of a salector that selects
either PI4ARA +(6,7) or. PKiMMXn +(0,1) and a decoder
that decndes the selector cuiputs. The decoded row-
sefectiot bils PRAMSH- (Q-3) scluat ona of the four rows of

the RAM arrays. Table 4.1 is a truth table for the rove

selection decoder.

Takls 4-1. Povw-Sslection Decuder Truth Takls

ROW-SELECTION

INPUTS OUTPUTS '

i

. = - & . o v ' |
Box 8 X a G- a 2

€ =3 g %3 2 £ % =
15 53| 3 3 3 3
L L o L .

i

H L Lo

H H L

NOTE: L = low, H = high
YTI-NYY :

4.3.4 RAM Puray

colurins and 4 rows. Address bits PRMAnR-(0-7) (figure
4.5) select one of the 256 13-hit wards in all four rows of -
the array. One of the four rows is selected by the associated -
rove selector PRAMSH~ going low. -

. During a writing operation, a high PRAMW 4 enables data

The RAM arvay is a 1024-word by 13-bit read/vwrite mainory .

that stores physical page addresses along with access. and
swapning-control bits.. As illustrated in figure 4-4, it
consists of 2%6weid by 1-bit arrzys arraoged in 13

fiom the 170 bus receivers to be loaded inte the addressed - -

location of the array. During a resding opurstion, a low
PRAMW + enables addressed data {o be read out of the
array. . :

4.3.5 _I/O Bus Data Mulliplexor - = o

1

This multiplevor  selects I/O bus .data from one of the
fonowmg squrces: o

a. F?M’-.ﬂ z;rrmay: FRDOrr-(0-8) and FRDON +(9-12)
b. Instrec t;wx addruss register: PIADR +(0—15)

Unass sg,m.d addrr 55 register: PUADN +(0-15) -

d. Status signals: PPRKYn + (0-3),
PEMSNE +(0-3), . PDMAOE +, -
PIQUER +, PIOEXN + (0-3)

PEAKEN +,
POMAER +-+

e. DMA memory address register: POMAR +(0-15)

As illustrated in figure 4-6, the 1/0-bus data multiplexor
consists of tvo multiplewors and a buffer. . On  positive
transitions of the bufferloading signal PLDBM, RAM-2rray

_data are trensferred through the buffer to one input of the

senond multiplexaor. Under contrel of selector signals
PSIn +(0.1), the first raultipleror sefects d?ta from either
the instruction-address register, address

CATA FROM 1/Q=~8US RECEIVERS .

r....,ﬁw..,.wm.-;_v-,.w._“,._,‘ R S v . i o o s A ~_W,,..\'
. ., : — o~
1 izls8lalzlai{zs(slgais|al=|= :
: 2 |g |9 =] 2 |3 2| a =
z|8)2|B]E|E B|E|8|B 8|28
N o - A AN AU AU AR AU, SOUR. AU, A
2R 12, [ rramso- S I I A :
M =3 i R e s - . -, # y :
. Hg T AoEe Lo [M) | EA4T AT |22)c s :
O PRAMST- T : : A - T
n J e R f}(} Fiolme ff,"-) 4 q f"‘ﬁ "L?- T |Me
o R PF.AMSZ- P D
: z [ ] L0 SRR I N YRR PO P P
= | pramsa- T . A Tow Tl 1 :
] Doy [ D PR A 2|k 2| p , |
e . ; e M,:!, S ‘,,,',, . q;"; o e,m.-u:“n‘w,\;ngm.g; s :1?::. —— .
8 S 18 |23 3181815 |8 3 - =
Q Q Q }© QO |9 |Q 1O (0-{10O Q"
S v2 4342 v S VS VS vE ve g
& avTE YE = 'eg vE e Y& a &
e oo e v
. DATA TO 1/Q-B8US MULTIPLEXOR
Naotes o
1. foch squore represants 256 1-bit words.
2. Recd/write confrol PRAMW<+ ond oddress bits
VT 7082 PRMAN=0-7V are not shown.

Figure 4-4. Layout of RAM Array
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INFUT DATA

_______ SO ——
PEBir+ {0~8)

PEBr (9, 10)
PRDIn=-(11,12)

RAM ARRAY
ADDRESS® .
U _.%;
PRMAR-(0~7)
ROW SELECTORS
N a-,_..-_,-»——% —
PRAMS v (0-3)

A

READ/WRITE (_ONTROL'

SN — R

PRA WYY+, pwnn‘ (11,12)

*Address ond read wiite control sigrols are routed thicugh drivers *

before they ore opplied to the array.

VTII-2053

FROM

ARRAY

INSTRUCTION
ADDRESS

UNASSIGNED
ADDRESS

Nete:

Stetus signals coraists of:

VT11-2054

OUTI’UT DATA

ikf)Onw(D—»G)
PRDO M+ (9-12)

Figure 4-5. RAB Preay Block Diagram

THEORY OF OPERATION

register, or internal-slatus register. Table 4.2 is a truth
table for the first multiplexor. Under control of selector
signals PIMAE- and PDTIX+,
seleets data from either the buffer, first multiplexor, or
DMA rismiory-address register. Table 4-3 is a truth table
for the sceond multiplexeor. Output daia :’l BDn +(0- 15) are -
ap p!ted ) th“ I/O bus drwers :

4.3.6 1/0-Bus Drivers and Receivers -

As illustrated in figure 4-7, the 1/0-bus drivers transfer
either a 16-bit data word EBnn— 1(0-15) or a 4-bit_inferrupt
address EBnn-1(1-4) onto the bidirectional 170 bus.

During an input-data transfer, & high PEBEN+ transiers a
16-bit data word through the drivers onto the 170 bus.
When an inturupt address is being generaied, a low
FEBLN + disables the sixleen drivers covcing sl of their
outputs to go high (all zeras). This sllows the four 1/0-bus .
drivers, to transier the interrupt #ddress onto the 170 bus. -

 Table' 44 lists the _bit cenfigurations for the various & .

interrupt address genevated by the merory map. B

The 170-bus receivers convert 1/0-bus data into PEBR(0-15)

" for use in various circuits of the memory map.

the «econd multiplexor - -

PPRK Yrt (0-3), PO4KENS,

FEMSNE+(0-3),

PDMAQE*,

Figure 4-6. 170-Bus Data Multiplexor

POMAER+,

PIMAE
FOTIX+

PIQUER+,

PIOEK i+ (0-3).

PLD&F= =
PRDO n-(0-8)
PRDom (9»12) : " FDIBrt (0-12)
- comimer sz BUFFER  Joros somemrr s omsommionsioy - sennsoy
PSin+ 0, 1) B T i
PIADn+ (0-15) . q- . : . ;
s e et e oSt b PN L -~ .
PUADM+ (01 FIRST PDTXr+ @1 SECOND [ pEapn+ (0-15)
mw@“% MULTI- £-19) 4 MULTI e
STATUS PLEXOR PLEXOR
i : DMA PDMAR+ (D-15)
SIGNALS MEMORY et e
ADDRESS ] ; ;

4.7
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;‘ Tasty 42, First Multiclsxor Truth Table: - -7

{ SELECTORS DATA 11NUTS : OWtUT -
STATUS PIAC ML Oaw .. -
PStie 310~ SIGRALS (@19, ©~15) % Q-15 J
L L L L
L L H H
L [ ! L [
(5 L] H W B ! L]
H L . : L.
H L R . L, H
H " N “f “
et oSS € 2 St RS A2 it Byt et

MOTE: L = lew, H = bigh, no H or L= inwlocsd gt )
La gl 124

Talily 4.3, Sosond W euce Treth Table

SHECTORS OATA HNIUTS OUTIUT
- POV
2T+ PitsAE~
L
Lt t
oL H
L L]
H L
H L]
g H H

Ny

Houohigh, ni Hoer L= i

VEEL-2XED
FEEEN+ -
1O PEBDme(0~15) SIXTEEN | EBrir-1(0-15) .
8US i e s e £ 1O BUS fmmnmss srmiegials
DATA DRIVERS .
PIMAR-(1-3) i et et
B e 4 I
. FOUR 1 EBnnmi(1-4)
‘ PANYER-, FBiNTA- | ORIVERS :
. A 2 A P ,,,M _
VTIt-25s

Figure 4.7. 1/0 Bus Drivers

4.8 -

Tabla 4-4, Wterrupt-Adlress Bt Corfigirations - -

-w-m--«-l»« /nm p;wg;u 1 inliv;-ﬂv:x-\”,;“;:;‘;éfess
EBr-1(1.4) ° (Octaly

a 3 2 1

S ,.':_“nL L B R
L H W H 20
L H Ho L 22
L OH L W . 28
LM L oL 26 ‘
L H v 30 -
L THOL U L 32
I; L H- 34

Nofe: L = low, H = high

4.3.7 VWerd-Transfor Couniter

Tha veaord-transfer counter counts the numbsr of words -

transierred during map loading and raad-back operstions.
An 11-bitdata ward PEBn + (0-10), reprasenting the number
of weords {0 ba transferred, is loadsd into the counter when
PRFRW. is low, With cach sulsequent ward-transtaer,
FORYF + and POTPF+ go high czusing the comtents of

the counter tO decreana by one. When all vords have been |

transferred, the output of tha counter PWCZ- goes low.
The low PWCZ- is sent to DMA control to indicate comple-
tion of the DMA transfars. . -

%

4.2.8 Key and 64K-Mode Registers

i

On tha positive-going transition of the write-key control
FWRKC + ., PEBn +(0-3) and PEBO4 + are clocked into
tha key and 64K-mode registers, respoctively. The 4-bit
output of the key register PPRKYn + (0-3) 1s sent 1o the
key multiplexor and to the 17 O-bus data multiplexor as part

of the status-signal input. The outbuz bit of tha 64K-mode .« - -

registar P64AKEN + is also sentte the | O-bus data multipiex-.
or as part of the status-signal input. A high PB4KEN +

enables the 64K mode of operation. When PG4KEN + is

low. the 32K mode 1s used.



4.3.9 Executive-Stete Register. 7. 71, . .

This register (figure 4-8) stores one of the four states of -
the executive mode. On positive-going transitions of the . ...
writc-key control PWRKC +, PERn + (6-8) are clocked into -
the executive-state buffer. This buffer is clesred with'a low ;!
system reset PSYRTA-. Buffer-output bits PEMSHE + (1-3) .~

are applied to the 17/0-bus data multiplexor as well as the
execulive-state output gates. When the executive-state

.

masking flip-flop is reset, a high PEMSMK- transters the - -

buffer-cutput bits through the output gates to the key mul- _ = -
tiplexor. Resetting of the flip-flop occurs during either the - -~

inactive mode of operation (PACTV + low) or the decoding
of an external control EXC2 0546) 1/0 instruction,

When an inferrupt ocours, the erecutive-siate masking flip- .-
flop is set (PERMSMIK- low) causing =i bits of PEXMSA (1. -

3) to go low. This results in (.Xfﬁ.quL’ mnde state O .
operation (exccutive map). P

: PWIOC +, U
. the input-dala selection register. The register contents
twee data inputs for .

PSI + _

THEOGRY OF OPERATION

4.3.11 lapui-Data Selection Register
On. the pont:va—gomg transition of the l/0-write control
{/0 data bits PEEn +(10,11) are clocked into

PSIn+(0,1) are used to select one of
the [70-bus data mulliplexor. Bil configurations for data-
input selection are listed in !he foilox dng tzble (L is low, H
is hzgh)

PSI04+ Selected Input Data
L e L Siatus signals )
L H Instruction address
H.. L Urnassigned address
4.3.32 GRIA /0 Registar T

On the pusitive-going travsition of the [/0-write control’

PWRKC- i:AOS'QING PEMSMK~ o PWIOC +, the [/0 deta bit FEB12+ is clocked into the -
T "“‘1 FLIP-FLOP *”‘] - DMA 170 register (figure 4-9). A low PEB12+ enables a .
: : MA input transfer (FDMAOE- high); a high PEB12 + en-
""""" o 1 - ables a DMA output transfer (PDMAOE + high). When the
P O e | e 3 urpyr | M3 start-DMA-transfer 170 instruction (EXC2 0346) is decodad,
"""" e YT catEs T TA?ULKT?Y a high DMA start signal PSTDMA + transfers the DMAinput
o meeed PLEXOR or output signal (FOMAIN + or FDMAQT +) through the -
4 = © output gates 1o the DMA control circuits. When the DMA-
PSYRTA= ] e 10 Voesus . ... .. reset 'insfructio.n (EXC2 ous) is decoded, the output gates
o s e e DAT/; MULTIPLEXOR® _ ,_a"‘? disabled with a low PSTDMA +
OUTPUT-BIT CONFIGURATION mioc-
[ PEXMSm BITS EXECUTIVE-mMODE )
3 2 1 STATES : ’ \ A o
e e et i 1 s s e ozt , e FDW&OE“ FOMAOT-
L LU o - 0 . e | e I
. ' . . PEB12+ . 70
Lt L H ! ' s d BUFFER ¢ ourrutt - Dma
) PDMAQE- | GATES | PDMAIN«+ CONTROL
L H L . 2 ) SONER— ) B
§ : : ! i 1 3
H L L . 3 mash - ’
T ‘ e PSTDRMAS J : : 3
Note: = low, H = high’..,. .. i ) T —
VTI-2057 ‘ '
Figure 4-9. DMA 1/0 Register
VTI1-3156

Figure 4.8. Execuiive-State Register Block Diagram .
gt ¢ & & 4.3.13 DA Memory-Addiess Counter

The DMA memory-address counter . provides _f';nemory
addresses for the processor during the address phase of
map loading and read-back operations, When the loading
signal PWIMA~ goes low, the initial memory address
PEBn 4(0-15) is loaded into the counter and is then
applied to the 1/0-bus data nultiplexor. With each
subsequent address-transfer, the counter content
PDMARN + (0-15) is increased by one with the positive-going
transition of FIMAE~. After the loading of the initial map
address, the counter can count up 1o 65,535 before
resetting to zero.

4.3.10 Map-Address Counter .

When the 1/0-write control PWIOC~ is low, the initial map
address PEBn +(0-9) is loaded into the counter and -
applied to the RAM address multiplexor. With each
sithsequent address-transfer, the content of the counter
PRMARN + (0-9) is increased by one with the positive-going
" transition of FIMMRQ-. After the loading of the initial map
address, the counter can count up to 1023 before resetting
to zero. .

4.9
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4.3.14 1/0-rvor Koy Register.

When an error is detestod during a DMA or PMA opuration,
- tha pogitive-going transition of PlOtR+ clocks the error- -

key number PKMMXn 4+ (0- 5) into the . 1/Q-ervor key
register. The register cunlunty PIOEKNR +(0-3) aryg applied

to the 1/0-bug data (r‘u!i‘pfc sor a5 pait of the status-signal -

mput

4.2,15% lastvechion Addvezs Rogister

During preliminary decoding of «ach instruction, the in- - ..
struction addreze register stores data from tha processor's - -
program counter. The registur is updatnd with each instrug-

tion until an error is detecled. Further upniating is inhibited
until the map's menory protection logic is ensbled. During

tha error subrouting, the register contonts are transferred -
o the processor by an input-dzta transfer instruction. The -

registar contents squal P - 1 wheag Pl he !c,t%l sddrous
of ths instruction that failed. - - e

The inputs to the iastruction addsess register PRAMAR-(Q-

5) and PMYAR-(08,15) coies from the RAM address.‘»‘

riultiplesor and meory address rescivess, respestively. On
the pozitives going traugition of PLDIA -+, these inputs are
clocked into the register. During the tima that the
procicser 8 pofonmimg prefimiaary instruction decoding
(FCACID + high) and the mz s memory protection logic is

enzhicd (PMPEN+ high), FLDIA+ gees high on the -

2o full clock PMEC +.

positive-going transition of the pre

Tha register contents PIADR 4- (0-15) erg applied to the 1/0-°
bus data multiplesor, The insfruction address is transfer- -
red to the processor by 20 input-data trensfer instruction; - -

4.3.16 Unzssigned Addiess Rug gister . 7. .

The sara inputs that ars applied to the instru
regisier a2re also applied to the unzssigned address
register. When an unassigred ‘-eidn.xs is defected, it is
loxded into the unsssigned address register on the positive-

going transition of PUASER +. Cleck s:gnal PUASER + is -
generated when output cata bits 9 and 10 of the RAM - -

array are both false, and thae map’s memory protection
logic is enabled (PMPEN + high). The register contents

FUADN +(0-15) are applied to the 1/0-bus data multi- -
plexor. The unzssigned addvess is transferred to  the .

ot

processor by an input-data trensfer instruction;-~ -+

s ~ - . -

- 4.3,17 Swipging Control

Two swapping cuntrol bits are used by the memory map:
change bit PORI1-) and usage hit (PRDI12-). The change
bit indicates if a page has been writlen into since the bit
was last reset. The usage bit indicates if a page has been

4-10

ction address’

accessed sincs the bit was last reset. To facilitate scanning
and counting the frequency of use, this bit is hardware-
resat whenaver the processor reads the RAM array.

Tha swapping control “circuit controls the sefting and -
resatting cf tho swapping control bds and applies them to -

" the RAMA airay.

During a map loading or resd-back o@uation, a high -
FIHMRQ + enz'les the state of PRDI11~ to be the same
as PEBL1~. During a mappmg operation, a low PIHMRQ +-

 causes PRDIL1- to remam low regardless of the state of

PtBl 1-

Dunng mc,mary rmp loading (I“DMAOT+ and PIHMRQ+ 7 - -

high), the Sf‘?tf’ of FRDIIZ2- is the inverse of PEBI2 +: If

. PDMAOT + or PIMMRQ + is !ow the stele of PERI2 + has

no eﬁe ot et F KUON2-.

D e e M

4.3.18 As‘:mw Cantrol

Access control bits FRDON +(5,10) are deceded to produce - ....¢ -

cesetrol signals for the four access control modes:

a. Unassigned rmode (PUNASG-- low) indicates that the .
logical address is unaszigned. -

h. Full-access mods (PFULAC- low) indicetes that both
. reading and writing operations are permitted.

c. Read-operand-only mode (FROPRD- low) indicates = =~

that only aperand fetches are penmitted. Instruction -
fatehisg from pages having this l'ﬁnd-()pé?i’aﬂd*@ﬂw
condition will not be execulad. - B e

d. Rsad-only mode (PRDC9+ and PRDQ10+ high) .
indicates that only instruction or operand fetches are
pc.rmitte.»d Instruction fetchies includa both words of

- any doubls-veord instruction as well as single-word

- instructions, e

© Table 415 iz the decoder truth table.- - - o~ = s

Tehle 4-8, Accass»F@ntral Decodar Truth Table.

s e
T PRDOI0 - PRDOUI~ | PUNASG-  FFULAC- - PROPRD-
L L L H H
L H H L H
H L H H L
H N H ] H H

Note: L = low. H = high



4.3.19 Memory Address Divivers and Recuivers

Seven bits from the RAM array PRDOn~ (0-6) and nine bits
from the memory address receivers PMYAn- (0-8) are
applied to the memory address drivers. The driver outputs
MYALn + (0-15), MYA2n - (0-15), and MYA3n + (0- 15) are
routed to the cxpansion memories.

Memory address bits O through 8 and bit 15 from either
port A or B are applied to the memory address recsivers.
Ruceiver outputs are PMYAn—(0-8,15). -

4.3.20 Active/Inactive Register
This register provides active and inzclive status of the

inemory map. In the executive mode, the register is set
(PACTY + high) indicating an active stetus. The register is

set by the decoding of 1/0 instruction EXC2 0146

(FAEXE + high) and a jurmp instruction (PDJUMP + hlgh)

I the inactive mode, the register is reset (PACTV- high) -
indicating the inactive stetus. The register is resut by cither-
a systern reset (PSYRTA~- low) or by the decoding of 170 ..
instruction EXC2 046 (PINAE + htgh) and a jump instruc-
tion (PDJUMP 4+ high). ’

A.3.21 User/E: :c'w’we fiode Register

This register provides control signals that indicate user-
and execulive-rmode conditions._ In the user mode, the

THEORY OF QPERATION

register is set by the decoding of 170 instruction EXC2 0246
(PUSRE + high) and a jump instruction (PDJUMP + high).
The register oulput (PUSER + high) is then gated with a
high PACTY+ to produce the user-mode control
(PUSERM + high).

In the exccutive mode, the register is reset by the ‘decoding
of 170 instruction EXC2 0146 (PAEXE + high) and a jump
instruclion (PDJUMP + -high). The register output
(PUSER- high) is then gated with a high PACTV+ to
produce the executive-mode control (PEXCM + high).

4.3.22 Bypass Drivers

When the memory map is in the inaclive mode (PACTV-
high), address bits PRAMAN~(0-5) and PMYA15- bypass
the RAM array and are tronsferved 1o memory port A or B,
I eddition, the high PACTV- trensfers memory request
RAIRQYA- or IRQYB- to the mainframe memory.

When the memory map is active (PACTV 4+ high), data
FRDOn~(0-6) from the hFM arvay are transferred to .
nn,mrny port Aor B.

4..11 ?3 m&mu. y-Plata Circuits

The memory data circuits consist of a multiplexor to select
data from expansion memories, an input buffer to buffer
the multiplexor output, and drivers and receivers fo drive
and receive memory data. Figure 4-10 shows the data paths
through the memory wnap betwesn the processor and
expansion memories for reading and writing operations.

a. READING OPERATION |

VO5P12+
[EUS————
e s MY Dot (0= 17)
AY 10w (017) , . . o
FROM P P o " " AY DBn- (0~
EXPANSION MULTL- Toxn-f,lﬁ of mrr L PO OT00] oivirs | e b TO PROCESSOR
MEMORIES | MYZDn-(0-17) | PLEXOR . [ 7Y BUFFER ' . OR PMA
N .,,.,..% |
MY 3Dn-(0-17) ; ) -
'vmm«.‘«---.‘.u.n..w\-@,
ry PMEQOE*, -
PRDOn-~(7,8) PYD123 PWRTA- 7
b. WRITING OFERATION
MYDAn-(O-W) e o o s e e MY]D"'(O ‘7)
FROM N PMYDn-(0-17) PMYDn+(0~l7) MY ZDr~(0-17) .
PROCESSOR e ool RECEIVERS fovomccnimdel  DRIVERS  fmorommemomctp p 1O EXPANSION
OR PMA MYDan-(o—m i MY 3Dn-(0-17)
NS T— -7
e T
PWRTA+
s 4 b s ol
VTil-2058

Figure 4-10. Memory-Data Paths Betwsen Processor and Expansion Memories
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During a reading operation (figure 4-10a), data from the

expansion- chassis memories are applied {o the multiplexor,
Data selection is controlled by PRDO7 + and PRDOB4+ -
fromt the RAM array (refer to tsble 4-6 for truth table).-

When data from the mainframe mesnory are re=d, both

FitRO7 + ang PRDOB+ are low czusing no data lo be .

tr :nsferred  thoough the multipleror, When “enabled by

cithey mainframe memory request (PIMRQOE + high) ov a .-
memnory acknewledgment from expansion chessis 1, 2, 0r 3 - . .

(PY12123 + high), the input bufler inverts the mulliplecor

output PMOXn- (0-17) and apglies it to the drivers. A high.:

PWRTA~ causes tha drivers to invert the buffer output

PMOXn 4-(0-17) and transfer it onto the mumory bus. If
dazta from tha mainframa rercory are read,  all driver

output bits ara high. This occurs bucause raainfrane
mmory data are transleared m thu Prosessur wﬂhc.zt going
theough tha momery map,

VTILGEl

Tzlaly ~$-&. B

.ury-}» ta Rlaipk

SRt Tmth Tablyg -

Notes: 1. L = low. H = high. no H or L =~ wreduvant snput
2. YO5P12 4+ s a constant high voltage level

During a weiting opesation (figure 4-10b), mewory data
from menwy port A or B 2:e spplied ta receivers. The
resrivers iveort the data and apply theea to drivers. A high
PWRTA + causes the drivers to invert the receiver output
FrAYDn +(C-17) and transfer it onto the three expansion
rgracry buses. The memory request MRQYL 4, MRQYZ2 +,
or MRQY3+ generated by the memory contrel circuit

determineg which expamwn memery aecepls the memory

data.

.3.24 Address Detection and Function Control

Address signal PADR4A6 + goes high when address 046 is

decodded (or altemazte address 056) from bits PERn(3-5)
and thera are ns DMA of intervupt roquests (ILAX-1 high)... .
An exterrial condrol (EXG2) instruction is decoded when
PEBIS + is high and PADR46 4+ is gated with the function .

ready control FRYX~1 (FFRY4S 4+ high). As illustrated in
table 4-7, specific EXC2 inmstructions are executed by
decoding the function code bits PEBn +(6.7.8). - The
decoded oulputs correspond fo the various EXC2 instrue-
tions and are described 2s follows:

a. PINAEX~ places meritory map in the inactive mode
(EXC2 046).

4.12

Cetvciiag Dada ir uts [
H
FRCOS 4 FRDOT + vcﬁi—‘lz + EViOne  taY2Dn~ MAY2Dne | pralXee .
@ el 1N 17y fow

L L : B "
; ;

L H | L : L

L H H H

H L L L

M L H H

H H I ¢ L

H H T : Coow H

b e @t e e b e & LT ) . WA i T ATV L ey BV e o TR 0

Yallg 4.7, EXCZ Dezodur Truth Tahble

IHEITS _ outruTs
[ . 5 . { . ’
x P - X x »*
& s T X x5 & 0¥ §°5 B
g g 3 $ 0 % 3 § Z 3% %
& & oz = & 2 £ & ¥ & g
B SRS v
[ S (S
LWL - L -
L H H . L
Moo L Y
Mo LI W L
H- H L L
H- W A T
s et s i o e e et e 0 e

VoL - Tew, How high
2. For cladity, only the low of trog) states ov"’\l-‘vlm ar
includrg in the roole. . - '

b. PACTEY g m hes msmory map from nmctwe mnd& to L
wiotive pode (EXC2 ()146) S : )

¢ PUSREX~ swilches muviory map from executive mode - - <

to vwey msde (EXC2 024-6)

i d. .F"::DME)&- starts a e T'iOf’“ map DMA trfamfer (EXC2

. 034-6)

o. PHJMUQ" resets the mEnory maps DMA-transfer . -
logic (EXC2 0448), , :

f. PCLMEX- removes the escoutivemode mask (EXC2
0548).

e F’EMPEX; enables the murery protection function and - -
ingtrustion eddre 53 updating (EXCZ 0G48). T

h. F’DMF’EX—- disables the memory protection function
and instruction sddresg updating (EXC2 0746). - -

Function code hits PEEN +(6,7.8) are alsn decoded for
sidise (SLHR) instructions (PEBI12+ high). Table 4-8 lists

thi function codes for thae SEN instructions. If tha condition - .

sens.d by the instruction is trug, a sensa responsa (SERX-
I love) is sent to the processor., -

TrMia 4-8, Functon Codes for SEN hustrus tmns

PEBOB+ PEBO7+ PEBOS+. . lrstruction - ..

L L L SEN 046 (SENO+ tngh)

[ L H SEN 0147 (SEN1 + high)

Ao et sy

- Notel 'L '« low, H = high o0 - s o

- Execution of input- and output-data transfer instructions - = -

consists of an instruction phase and a data phase. A high
FEB13.4. indicates an input-data transfer.and high
PFER14+ mdncates an output-data transfer. When gated
with a high FFRY46 +, these signezls start the instruction
phase hy sctling the input- or output-transfer flip-flop
(POTIX 4+ or PDTCX + high). The data phase is initialed
when a low data-ready signal DRYX~ resets the input- or
output-transfer flip-flop. Control signals for the three-
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formats of output-data transfers are decoded from™: - . . c. The processor transfers the address to the memory
PEB14 + and PEB15+ (table 4-9). The control signals are: . . and the data to the mermory map via the 1/0 bus.
a. PWRKC-,writekeycontrol .. ... ... . . d. The memoty map gensrates a write strobe (PRAMW +

high) toloed the data into the RAM array.
b. PWIOC-, write 170 control . .
: The following events occur during the read-back operation

c. PXFRW-, write number of words to be transferred via (for timing wavefarms refer to figure 4-15):;
DMA . R . .
) a. The procuessor executes the EXC2 0346 instruction to
Tabla 4-9. Ouiput-Transfer Format Truth Table start the memory'map DMA transfer. -
inputs i i .. Outputs ) . b, The memory map loads read-back dsta PRDOn(O 12):-
PEB1S+  PEBl4+ PWRKC-.  PwioC- @ PXFRW’N_“ . - info buuu PDIBR + (C-12). Ny N
L L H H : H C. The l¥1§MQty map resets the vsage bit (PRDIT2-).
L H v o H . -
: . d. The memory ap gener: trs a trap-in rs '(]l?f"’t (TRIF-1
H L i H_ - L ; H low). .
i H - %
H H : W L i
SUNSECRU S - aetoenm s s el e. Wha 0t rP processor acknowledges the frap-in request,
Note: L = low, H = high - S R the meory 1 olaces_the resd-buck rhta onto the
. 170 bus for transferal to the processor.
4.3.25 Wemory Control =
By decoding output bils 7 and 8 of the RAM array with The data flow for the map loading operation with port A
various other control signals, the memory control apphes of the mainframe memaory is shown in figure 4-11. The data
one of the memory request signals MRQYA-, MRQYB-, flow begins with the rnemory map sending a logical address :
MRQYn + (1-3) onto the appropriate memory bus (main- EBnn-i(0-15) to the processor via the 170 bus (this occurs &
frame or an expansion memory). . during the PFRYF + phase of the DWMA transfer). The proc-
essor sends the address to the mainframe memory mapped
In addition, the memoty control pmwdes the following - _or unmapped depending on whether the mamory map is
control signals: } SR s, active or inactive. Data contained at this physical address
are then transferred to the processer as MPDAR-(0-17). To
a. Read/write r:m‘lrol signals for left and right memory ’ complete the loading operation, the processor then loads
byles are applied fo selected vemory bus, -~ the data into the memory map via the 1/0 bus.

b. Systern reset (SRST-) and poavar-failure reset (SPFA-)
signals are applied to the selected memory bus. .« --. - -~ oL

EBrn-1(0-15) ADRDRESS

c. Kemory lockout signals MHGYn- (1-3) or MHMYP—(1--. . - : .

3) ere applied to the selected expansion-rmemory bus. - AM&':ORY e T  PROCESSOR
o T EBrn-1(0-15) DATA S
d. The expansion-memory acknowledgement signals Lo *"«’M~“~w-*¢'wv-*‘-~ o
. YDNMn +(1-3) are delayed 20 nanoseconds and.is © .. K T : ‘ yy
transferred to the mainframe memory (YDNMA + or - - ERl ST MYMAn+ (9_‘5) T T

YDNMB +). The delay ensures that data on the main-
frame memory bus has stabilized.
MYAAR+(9~15)

4.3 26 DWA Control .~ oo oo ‘ 4

MY DAn-(0-17)
The DMA control controls the memory-map loading and T es L v i
read-back operations. The following events occur during the MAINERAME
loading operation (for timing waveforms see figure 4-14): . MEMORY MYAAm (0-8)
. B S S eed
a. The processor executes the EXC2 0346 instruction to- M_MW.WJ
start the memory-map DMA transfer. ‘
b. The memory map generates a trap- -out request (TPOF— | VTIL-2059 - -
low). Figure 4-11. Data Flow for Map Loading Operation

413
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The data flow for the map read-back operation with port
A of the mainframa memory is shown in figure 4-12. As
in the loading operation, the data flow begins with the
mymory map sending a logical address EBnn-I(0-15) to the

processor via the I/Q bus (during the PFRYF + phase of b

tha DMA trensfer). During the PURYF + phasae, the memory -

map tansfors RAM-array data ento the 170 bus and the
procewssor transfers this deta to the memory data bus. As
in the loading opration, the procussor applies the memory

address to the mainfrarae meniory and memory map. Data -

cn tha meniory data bug are then written into the mapped
phiyeical addresa, thus completing thie resd-back operation.

Timing waveforms for the merory-map loading and read-

Feck opmrations ave showa in figures 4-14 and 4-15.

P P

Y EBeai$0-15)  ADDRESS
» TS, ¥ . R T
- i : .
MEMORY ;oo | PROCESSOR [
MAP - 1
EBnu-hO-lS) DATA
e : !
MY MAa- (R 15) -
MYAAR-19-15)
o MYDAnﬂOvlﬂ
. s e emprym i, o s
MA INFRAME Pt g g
RY ' Lo
MEMO MYAAR-(0-8) ; -
T T e At P e 3 < er R »v.'-x—,a,:.‘,..:: R T L e AR
FTIL3050:

Figuea 412, Dala Flow fcr Wap Rend-Back Oparstion

4.3.27 Wodo Switching Comtrol = ~ '

This seotion controls swilching of the mernory-map modes
of opuration. As described in section 3.4, thé modes of
operation can be switched as follows: . )

_a. Executive mode to inactive mode
b. Inzctive mode to excoutive rmode

c. Executive rode to user mode

R s

d. User mode to executive mode

Timing waveforins for the modn swilching opurations are

stiown in figures 4-24 threugh 4-27. RN

.

.,,8 lmwttmt Contyal

Thisg

The follnwing wveents occur. with a memory-protection
nterrupt (for timing vaaveforms sae figure 4-23):

a. ‘_rhza‘,rm;‘?nory mizp defects oty ervor ({{l\NYER + f\ig;f;).

b The reimory mep synchronizes with the interrupt clock

(FIUCX +), and raises  an  interrupt  request
(FBINTE + high) which in tum sets the 1/0Q bus
intervupt request (JURX-1 low).,

¢ Upen reecipt of the interrupt acknosdedgrient (lUAX~1

low), the meraory map places the, infercupt address.
or thig 1/0 bus until the trailing edge of PFRYX 4. .,

i

d. On the negstive-going trensition of PIUCK 4+, the
NGy map rests the interrupt reguest ((URX=1
high).

The following eents ooour with a DNA{omplmmn m(er- RN

rupt (for timing waveforrag sea figure 4.16):

a. A DMA transfer operation is complete when either the

word-transfer counter is set to zero (FWCZ~ low) or
an error termination is delected (FDMTRM 4+ high).

b. The memuory map synchronizes with the interrupt clock . ..

(PIUCX +) and sets an interrupt request (PIURF +

high) which in turn sets the 17Q bus mterrupt reguest

(IURX~ | low).

¢. From this pointon, the operation is the sarne as in steps
¢ and d of the memory-protection interrupt.

s=7tion provides interrupt control signals for- the - -
meraory-protection and RMA<coripletion intervupts: - 0 &



4.4 MERORY MAP TIMING .. 7

This section provides timing waveforms for the various
mermory-map operations. The opr‘rﬂmn‘i w;th their ﬂbure
numbers are listed below: - T

Figure 4-13, Programmed /0 Data
Transier

Figure 4-14, Memory-Map Loading via
High-Speed DMA

Figure 4-15, Memory-Map Read-Back via. . - -
_High-Speed DMA

Figure 4-16, Mernory-Map Logdmg/Read Bdck
Terrination

Figure 4-17, Memary Mapping © -« o 0 ol

Figure 4-18, 170 and Halt Ervor = =% -0 vme e
Deteclion

" Figure 4-19, Junp-Error Defection; -~ -

QUTFUT-DATA TRANSFER

| I

PDRY X-

PFRY X+

Tl

14 ouTeuT FUN(_TION
DECODING -

PD TO )(—

e
st MQJ

PFUNDE-

EBn+ (0-15) ‘@“ ..E

VTEI-205]

- e = e - e e - e e a8 - . -

" Figure 4.21,

Figure 4.20,

Figure 4-22,

Figure 4-23,

Figure 4.24,

‘ Fiéure 4.25,

v

Figure 4-26,

Figure 4-27,
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Unassigned and Writing
Error Detection

Instruction-Fetch Error
Detection

1/0 Dala-Transter Error - -
Detection

Mermory Protection Interrupt

Exscutive-Mode to Inactive-Mode -
Switching

Inactive-Mode to Executive- lv'cde -
Switching : .

Exc..f;uﬁven‘v’.c«de to User-tode
Switching”

User-Mode to Executive-Mode =
Switching -

INPUT-DATA TRANSFER +o o0 o

PRRY X+ l | R oo
PFR‘(A&« | »
PDRYX+ _ fl ]

PDTIX*

. PEBEN+

PEBn+ (0-15)

Figure 4-13, Programmed 1/0 Data Transfer
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SECTION 5
ATNTERANCE -

Maintenance personnel should refer to the discussion of -

the Megemap Test Program included in the MAINTAIN I,
Reference Manual.
operation and isolates malfunctions of the SPERRY
UNIVAC memory map and mogdmap op'uons for V70
series computers.

5.1 TEST FQUIPKENT -

The following test equipment and tools are rtvommwnd#d
for mernory mup mzintensnce: : S

a. Cuscilloscope, Tektronix type 547 with dual-trace plug-in
unit or equivslent. :

b. Multimeter, Triplett type 630 or equivalent,

c. Soldering iron, 15-wall pencil type.

.2 CIRCUIT BOARD REPAIR

The memory map board is a four-layer PC board. The two
- outer layers provide signal interconnections for the circuit

components. The two inner layers provide low-impedance -

ground and power- vollage distribution, and 20-ohm riicro-
strip transmission lines for all signals. The ICs contained

This test program verifies correct

Circuits.

on the board consist of LSI mamories; MSI multiplexors,

__decoders, and rcg,s sters; end SG1 gates and flip-flops.,

If nt has been determined that circuit board repair is
required, it is recommended that the Sperry Univac
custemer service department be contacted so that a new
circuit board can be instatled in the usar's system and the

- faully one returned lo the factory for repairs. However, if . .

the user decides to perform his own repairs, extreme
caution should be used so that the circuit board is not
permanently  damaged. . Approved repair procedures
should be followed such as the ones described in docu- -
ment IPC-B-T00A pre pued by the Institule of Printed -

B3 CHRCUHT-COMPORENT IDERTIFICATION

" For IC components, the memory map board has Iscation.

coordinates that are used in the logic diagrams as |
reference designations. For example, a flip-flop designated -
C8 in the muemory mep logic diagram is in the IC package
at Incation row C column 8 on the memory map board. For
discrete components, the reference designations used in
the logic dingrains appear on the circuit board adjacent to
each componiunt.

Parts lists in the system documentation package providea .

cross reference between SPERRY UNIVAC and the manu-~
facturers part numbers b

5-1




SECTIONG
MNERMOKNICS

This section presents an alphabetized list of marnmy map
signal mnermonics with definitions. B

Plus or minus signs are included at the end of each
mnemonic. The plus sign indicates the sighal is at a high
logical level when its function is being performed. The
minus sign indicates the signal is at a low logical level

when its function is being performed. A signal that is the

logical inversion of another uses the same mnemonic with
an opposite sign; these signals are coimplements of each
other. R

170 bus signal mnsinonics end with -1,

firrenionic T Buscription

AKEAD- . Read/verite signal from the -
PMA option. A low level .
indicates a PMA n:admg
operation.

BIMES-1 Stops a DMA trensfer due
to an efror during a memory-
mapping operation.

BINIO~ Indicates an 170 instruction
: Cerror has occurred. e
BINTE- } Memory-profection interrupt -
priarity.
BTI4ES-1 Stops a PMA transfer due to

an error during a memory-
mapping oparation.”

CACIDE + : Used by the processor to
transfer instruclion-decoder
contents onto the control-
store zddress bus.

CIDHLT + Indicates that the processor ... ..

hzs decoded a halt instruction..
CIDIO+ Indicates that the processor
has decoded an 170 instruction.
CIDJMK + : - Indicates that the processor i
has decoded a jump-and-mark -~ -
instruction. .
DIUMP + * Indicates that the program

has been directed to the
effective jump address
of a jump instruction.

DRYF-1 Data ready for high-speed
DMA operation.

Birmanic

DRYX-1

EBnan~ 1(0-15)

CFRYF-1.

FRYX~1

IDNG-

IOKn~ i(1-4)

VIUAF-l

JUAX~ |
IUCF-1
I‘L,ICX-I
HIRX~1

IWLMC~_

IWRMC-

MAKO +

MFC-..
MHC-
MHGY-

MHGYn- (1-3)

MHMY~

Bescription

Data reédy for normal DMA
operation.

1/0-bus data.

Function ready for high-
speed DMA operation.

Function rezdy for norrnal
DMA opuration.

170 done signal from option,

board.

1/0 key bits from BIC.

Interrupt acknewledgment
for high-spezd DMA cperation.

Interrupt acknowledgment
for normal DMA operation.

Interrupt clock for high-
spesd DMA operations.

Interrupt clock for normal
DMA operation.

1/0-bus interrupt request.
1/0-write left byte.
1/0-verite right byte.

From processor, indicating
the PMA manory request
has been achknowledged.

Processor full clock.

Processor half clock.

_ Inhibits all memory access

on port A of the mainframe
memory.

Inhibits all memory access
on port A of the expansion
mMemories.

Inhibits all memory access
on port B of the mainframe
memory.

6-1



EEROHICS

Eineranonie

t MY (1-3)
RAIRACH +(0,1)
WIRAR
BHARAY A
MARMYB=

MRQY=
MEQVre- (1-3)

MESZA-

MWLY +
MWLYN +(1-3)
MWRY +
MWRYn +(1-3)
FAY At -+ (0-15)
MYALN +(0-15)

tAYA2R 4+ (0-15)

MYA3n +(0-15)

MYDAR- (0-17)
MYDBri (0-17)

MYYAN +(16-19)
MYKBr +(16-19)

MYMAR +(9-15)

62

~ Deascription

inhibits all menory access

on port B of the expansion . - .

RS ries,

Contains bits 0 and 1 of
the IM fivld to specify a

rezding or writing operation, - -
{/Q m-;mcwy request,

"Mearsory-map mosory r\qlw"t

of it AL

fonony-rmap meinary reguest

- of port B,

WMainfizme thonory request.:

E,:p:mskm Moty reguests. -

Motory vﬂumcmg flip- ﬂop
in procassor, :

FMainfremo-memory write,
left byte.

Enpanigion-memory write, .
leit byte. T
Mrin{ramemanory vrita,
right byte.

Expenvisr-rnemory vwiite,
right Lyte.

Mrinfrarne mamory address”
bits. ot

Address bits for expanswn
memory 1.

. Address bits for expansion

memory 2

Address hits for expan'uon
memory 3.

Mainframe memory data,
port B.

PMA key bits, port A.

" PMA key bits, port B.

AMap memory address bits,

port-A.

.2 Mainframe, momory data, =~ -
port A

Rfvitvnstie

MYMBn <-(2-15)

MY101-(0-17)
MYZ0n- (0-17)
MY30n- (0-17)
OINT-

FG4KEN +

- PACTEX-

PACTV 4+

PADRAG +

CPADSEL +

PANYER +
PRINTE +
PEIMES + -
PiSICKR +(0-3)

PRIMNIO 4

PBINRS +

PERINTA +

PRBUFE-

PBUFF +

PCLMEX~

PDIBR +(0-12)

Deseription

M.ap m(mo?y address bits,

Memory data for expansion -
memory 1 RS

Muraory data for espansion
mentory 2.

Merory data for expamcon -
P riary 3. . :

Mermery protecticn intenval
inferrupt,

Enables the 64K moda of -
operation,

" Rusults from the decoding & -~
of inztruction EXC2 0146, - =+

Indicates that the memory
map is active.

Indizates that device
address 46 is decoded.

Revica address selector, - L

Irdicateg that the menory -

map has detected an error. -

Irferrupt priority output.
Enabling signal to stop
a DMA transfer due to an
error. :

BIC kay bits.

Memeryp-riap 1/O-mstruction -
error flag, - .

fAemory-map interrupt
response flag.

Enables the interupt
address.

. Enzbles buffer data PDIBN +(0-12)-
to be transfeired onto the 170 bus,

Buffer-full flag.

Rersoves the executive-
mode mask.

Output of buffer in thev

1/0 bus data multiplexor.



Kinentonic

POMARN + (0-15)

PDMAER +

POMAIN +
FDAAOE +

PDIMAOT +

FOIARQ +

PDMCMP +

POMERE +

Pt')MLAE +
PDMIEN +
PDMIUR-
PD; MC)DP +
PUMPEX-

PDMRCn- (1-3)

PDMRQP +

Description

Outputs of DMA memory-
address counter.

DMA error flag.

Indicates that a read-back
operastion is in progress.

Enabling signal for memory- -
map loading operation,

Indicztes that a memory-
map loading operation is
N pregress.

Memory-rnap loading or--
read-back request.

_Indicates thet a2 memory. |

map loading or read-
back operation has been
cotapleled.

Enabling signal for an
error stop.

Enables an interrupt
address at the completion

of a memorymap loading - .-

or read-back operation. .. .

Enables an interrupt at the
completion of a mamory-map
loading or read-back
oparalion,

Interrupt request at the

completion of a memory-map -

loading or read-back
operation.

Indicates the data-phase
of a memory-map loadin

operation. SRR R

Disables the memory
proteclion function of
the memory map.

Internat (ripple) clock for . -

the DMA memory address
counter.

Indicates that a request
for a memory-map loading
or read-back operation
has received 1/0 priority.

Mrnernonic

PDMTRM +

POTIX +

. PDTOX +

. PDTPF+

POTPFE +

PDTXn + (0-15)

PDWIOC +

PEBn +(0-15)

PEBDN +(0-15)

FEBEN +
PEMPEX~

PEMSAE +(1-3)

PEMSMK~ ~

PERRR=-

PEXCM +

PEXDEN-

PEXMPB +

PEXMSn +(1-3)

PFRY46 +

FHREMONICS

Description

Terminates a memory-rmap
loading or read-hack
operation due to an error.

Indicates the data phase of - .
an input data transfer.

Indicates the data phase of

an ouviput data transfer.

Indiczies the data pbase of

a memory map loading or
read-back operation,

Enabling signal fur the data
phzse of the memory map
lesding or read-back oparziion.

Output of the first multiplexor
of the 1/0-bus data multipkxor.

Dalay.d write 170 control.
Received 170 bus data.

Output of the /0 bus data
mulliplexor.

Enabling signal for /O - .- -
bus drivers. .

Results from the decoding
of instruction EXC2 0546,

Enabling signals for the
executive-mode siates.

Executive-mode mask. .

Reset for an error
condition.

Executive mode.

Enables the decoding of
an EXC2 instruction.

Buffered signal resulting -
from the decoding of the
EXC2 0646 instruction.

Executive-inode states.

Decoded address 46
for function ready.

€-3



SIS0 0 B 3. 1

Flnn ANeHG Desoription Réveninynie Desaripdion
FFRYAR + ¢ indicates that a function o . PIOWR~ R 170 mi;n‘mry write request,
ready condilion has v . S : :
oceurved when WAX-1 - - - -~ - PIURF + Iinterrupt regquest for tha
is true, s : ’ compietion of loading/
. ' read-back operation,
SEULAC 4 . FU"'(?‘{:@E:‘S—S mode, . ’
PIWLRM + - 1/Q writing operation.
PPUNDE- Enshling. signal for output S
function decoding. : - PJMPER- © - Jump error.
PHLTER- v o Meltdinstruction error flag s - PRBIEN=- -+ Enzbling signal for key bit L. : -
PIADRA + (0-15) Quiput of instiction address : FKBEME + Clozk for FELMES +.
a ’ register. . ' -
. ’ PRBICK + Cluck for BIC key bits. ~:
PIFECH 4 frstruction fdch, ) ) o ) . )
. FRBUFT- Clock for PEUFF.
PIFERE + ' - Instrectionsfefch airor enebler. -
’ PEOTIX~ - Clock for PRTIX 4.
PIFHER + o miruction felch evror. - - -
PROTOX-~ Clock for PDTOX +.
PiF SMi- T Jumapeand-mark instruction R S
feteh. o PKDTPR- : - Clack for POTPF +.
PIHIARQ + Wikl memey reguests, PREYEr-(0,1) Key bits,
PIMAE- Memanry arddress enaliler _ PHAHMR- Clock for PIHMRQ +.
for leading and resd-bac :
operation. S PRLPIA + - Clock . for FLPMAK 4.
PINAR -+ (1-3) ) Interrupt-address data, -~ oo PKMMXn +(0-3) S Qutput -o{ key multiplesor.
PINADM + Intervupt address strube PRWC- Clack for word-transfer - -
counter.,
FINAE -+ Inective-mode anabler.
’ PRWIOGC~ - ) - Clogk for POIOC +.
PINAEX~ : Results fren tha deceding
of instiruction EXC2 048, - . PKYMXE~ Enabling signal in key -
: . multiplexor, .
PINEXC- Cindicaies the mvnory map
hag entered the cveuutive ) PRKYMXn + (0-3) Pronessor or PMA key
mode by a0 interrupt, - bits,
PINRF + - Interrupt response flag | ... PHRYNZ+ o T Key is not equal to zerd.»‘-'
indicating the loading/ :
rezd-back cperation is - - - - - PLDBF~ Leading signal for the -
completa. ) : buffer in 1/0-bus data
multiplexor. N
PINRXE + Interrupt enabler. - : : _
B PLDIA + - loading signal for the : oo . oo
PIOEKN +(0-3) ~ 1/O-error key' bits. instruction address register. ...
' PLPMAK + Loads PMA key bits.
PIOER + . 170 data-transfer error. R :
PMAKIR + PMA or {/0 memory cycle.
PIOLRE+ -instructi . .
E I/Cf ingtruction error set PMAKYR- (0-3)  PMA key bits.
enabler. , . .
PMARN +(0-9) - Output of map-address
PIOUER + 170 unassigned error. . counter.
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Foremidine

PMARCI- (1,2)

PRDXr- (0-17)

FRARXEN-

PMFCMP +

PRHGNE + (1-3)
FRHIMNE +

PRIRBF +
PHODSW +

PRAPEN 4

PREEPE +

BMRQNE -+ (0-3)
PRMRQDI +
PMRQOM

PRMRQOT +

PMRQPA +

FMRQYD +
PMRYDN +

FMSWIP +

-

POINTE +

Deascription

Internal clock for map-
address register.

Expension-memeory data,

Enabling signal for
PRMDXir- (0-17).

Clock for error testing
of halt, jimp, and 170
instructions.

Eriabling signals for
MHGYN- (1-3).

. Enabling =ighals for

WMYre- (1-3).
Builered MIRAB +.
Fomory-map mode swilching.

Enabling signal for the
memory protection function.

Enzbles the memory reguest
to by-pass the inactive

Memory map.

Enabling signals for MRQY-,

MRQYL 4+, MRQY2 +, and MRQY3 +.

Delayed memory request

output 2.

Memory request output
inthibitor.

Memory request output.

Clock for testing unassigned
address, instruction fetch,
and writing and 170
data-transfer errors.

. Delayed memiory request .

output 1. s

Goes true when memory
acknowledgment and metory
request are true.

. Indicates the memory map

is in the process of swiiching
from one operating rmode to
another.

‘ Enabling signal for mermory-

protection internal interrupt.

Efr rneple

PPMAWR-

PPROF +(1-4)
PPRKYn 4 (0-3)
PFRMF +
PPRMR +
PPRMX +

PPRIXE +

 PPRNX%-

PPROWR-

PRNX- 1(1-9)

PRAMAR- (0-7)

" PRAMSn - (0-3)

PRAMW +

PRDIA-(11-12)

" PRDMEX=~

PRDON(0-12)

PRIVLG +

PRMAKnR +(0-3)

PRIMWEN +

ey pcn o
VOIS

Bascription

PMA writing request.

High-speed DMA priority
lines.

Output bits from the
memory map's key register.

Priority input signal for
high-speed DMA.

Indicates processor is
requesting memory.

Systemn interrupt priovity
input.

Buffered PPRVX+.

Systern irderiupt priority
autput,

Processor writing regquest,

1/0-bus priority lines.
PR1X~1 is the highest
priority aind PROX-1 is
the lowest.

Qutput bits from the
RAM address rultiplexor.

Row s=lectors for the RAM
array. Co

When high, loads data
into the RAM array. Whan
low, enables addressed
data {o be read out of
the RAM array.

Swapping control bits.

Resets the memory map’s
DMA-transfer logic.

Cutput data from RAM -
array.

Enabling signal for
privileged instructions. ... .

Input for key multiplexor
from either the PWA option or

the memory map's key register,

Enabling signal for PRAMW +.

65
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Bl aiile
FROURD +

FRWRre-(11,12)

PODREX~

PSEDMA +

PSR 4(0,1)
PEENEN +
Paia +(0,1)
PUADN +(¢-15)
PUASER +

PUNASG +

PUSAGW +

PUSERM +

PUSRE +

PUSREX=

PWCRCH(1,2)
PWCZ~

PWIMA=

6-6

Dosoription

Indicates that only operand
fetches are porvitied.
Rexd/write control signals
for bits 11 and 12 of the
RAM aivay.

Starts a2 memory-map

CDRA transfer.

Senses if the memory map
it pesforming a DMA
apwration. -

Ducoding bits for a

SEN instruction.

Enabling signal for SEN
instruction.

< Sedoector siphanls for the-

1/Q hus dsta multiploror,

Quiput bits frora unassigned

address register.

Indicaivs an visssigied

acdiess . vor.
Indicates an unewrigned page.

Writing strowe for usage
bit.

_ User made.

Enabling signal for user

rrroda,

Switcheg msniory miap from
exceutive niode to user.
mode.

Infernal (ripple) clock for
word-transfer counter. -

Output of word-transfer
g:c:unter.

Loads the initial memory
address into the DMA
mernory-address counter.

[ Pt

PWICC-

PWRER-

PWRIUA=

FWRKC=

PWtT=

PKFRW-

FrRI23 4

CUYDNMD 4

SFR¥- |
SPFA=
SRSV~
SYRT-1

TEF-1

TPOF~ I

YONMA +

YDNRIB +

YONMA +(1-3)

Doeription

lozds the initial map
address into the
map-address counter, |

Indizates a witing
€Eror,

Yiting into a full-accuss
pRge.

Writekey control signal. ™ -
Leads data into key register,

&4K-meiviory register, and
exsoutivestate register,

Writing regquest.

Londs data info the
ward-transfer counter, -

Srmery acknosdudgirent from

expansion momory 1, 2, or 3.
Drlayed memaory .
eckncwledgment from | .
expungion memory 1, 2, or 3,
1/Q-bug sense re-ponsae,
System powsr faillure alarm.
System reset.

170 bus system reset.

High-speud trap-in
request of 1/Q bus.

| High-spead tap-out

resguest of 17Q bus,

. Memory achnowlegment

from port A of mainframe
FHienory.

.. Memory acknowlegment from
_port B of mainframe memary.

Mernory acknowledgments
from expansion memories.
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PART NUMBER | MODEL NO. REMARKS IN SYSTEM
01P1541-000 7X-3300 |
01P1541-001 With DC Pwr Cable, 7" Chassis
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3.1  CONFIGURATION

30 $YS. ENGNG. -

NOTES: UNLESS OTHERWISE SPECIFIED et

1.0  This drawing provides for a Memory Map Board (DM 399) to be used in the
V.D.M. V70 series computers,

A Identify per specification 98A 1163 (Reference Figure 5)

3.0 Table | lists all of the discretionary wiring features of the Memory Map Board
along with the standard configuration as manufactured and tested by VDM, In
the Table, the column headings are defined as follows:

The standard test configuration as assembled prior
to discretionary system wiring., "X" is the standard.
"N/C" means no connection.

An "X" should be placed in the appropriate column and
line to indicate the module version and the actual
module configuration as specified by the system
engineer,

The name of the feature under consideration.

Name of the discretionary wiring location as specified

on the board assembly drawing 44E0685 .

ALT. CONFIG'S. ~

The way the feature may be wired on completion of
system test, This wiring is specified by the VDM
systems engineer,

4,0  Power for the map may be provided in one of three ways as follows:

a. Use 01P1280-004 (115 VAC) or
01P1280-005 (230 VAQC)
power supply and cable 53P0872,
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5.0
5.1

6.0
7.0
7.1

8.0
8.1

9.0
9.1

10.0
10.1

b. Use 53P0873 cable as second cable from a V73 main power supply
(01P1320) if sufficient excess +5V logic power is cvalloble

c. Use specially designed power supply qrrangement

Examples of module interconnection in V73 system with memory map are shown
in Test Cable Set Option, P/N 01A1450, (For -000 and -001) (Ref. Fig. 2)

Examples of module interconnection in reconfigured V73 systems and V72, V74
systems: wn‘h memory map are shown in test cable option P/N 01A1665 (For -002).

Ref. Fig
I‘/\appu n;; For duol port memory requires one map per port,
System Memory Lockout Configurations.

The map allows extension of one of the port lockout function (MHG Y- or MHMY-)

to MHGY=- or MHMY- on any expansion bus. Figure 1 illustrates a typical memory
lockout configuration in which PMA Hog requests drive the MHG Y- signal received
by the map and drives out to the appropriate expansion memory busses as MHGYX~

or MHMYX~ (X=1, 2, 3).

Power Failed and Memory Reset

The map allows extension of power failed and memory reset (SPFA~- and SRST-
on any expansion bus. SPFA- or SRST- on each expansion bus can be eithee
terminated or passed on to next expansion bus. '

Memory Expansion

The map uses three Enemory expansion cables to drive three memory buses.
Each cable can be an A port (pass A terminate B port) or a B port (pass B

terminate A port) cable., Details of memory expansion can be referred to
documents #01P1582-000, #01P1582-001, and #01P1582-002.

Processor Board Requirements
A. BINS - (Memory Protect Present) must be wired to ground.

B. The following modifications to the V73 Processor Board (44P0614), using
DM 353 Rev. B and Rev. D printed wiring boards, are required:

1) Install EN 81749, This EN supplies needed control terms to the memory map.

2) Cut etch near connector pin J06~04 on the circuit side of the board.

C. The following modifications to V73 processor boards (44P0614), using
DM 333 Rev. B through Rev. AA printed wiring boards, are required:

1) Add a jumper on circuit side of the board from connector pin J06—04
tol.C. pin T4-2,

2) Add a jumper on circuit side of the board from connector pin J06-42
to |.C, pin L4-3,

D. For processor boards using DM 353 Rev. AG and lower printed wiring boards
install EN 82650-01 .rework .
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10,2

10.3

12.0

12,1

Configure jumpers at locations 23, 24, 25 and 26 per Noteé&cmd the Chart on
Sheet 6 of 01A1331,

For Processor Boards using DM353 Rev AS and lower remove jumper wire from F15~4 to
F15-7 and add jumper wire from F15-4 to Conn Jé-12; using DM353 Rev AT and
above remove jumper clip L1-L2 and add jumper clip L2 -L.3

—— A

Option Board Requirements

The following modifications to the V73 Option Board (44P0619), using DM 357
Revision B and Revision D printed wiring boards, are required:

a. Install EN 81690.. This change replaces the memory profect of the option board
with the memory protect of the memory map.

b. Install EN 81872. This EN eliminates connector conflicts between the option
board.and the memory map on 3.

c. |f memory map is installed on "Memory Port A" rework as follows:

Lift IC F14-9 and K6-11
Jumper F14-9 to Ké~11 (Lifted Pins)
Jumper F14-9 (Lifted Pin) to wire wrap pin B350

d. If memory map is installed on "Memory Port B" rework as follows:

Lift IC F14-1 and Ké-13
Jumper F14-1 to K6-13 (Lifted Pins)
Jumper F14-9 (Lifted Pin) to wire wrap post A25

The following modifications to the V73 Option Boards (44P0619), using DM 357
Revision B through Revision AC Printed Wiring Boards, are required:

a. Cut the etch near the connector pin J06~42 on the circuit side of the board.
The following _modiﬁcafiohs to the V73 Option Boards (44P0619), using DM 357
Revision T through Revision AC Printed Wiring Boards are required:

a. Cut etch on circuit side at connector pin J3-30, 32, 34 and 34.
ABTC Requiremenfﬁ

BTC #44P0629-001 is used for a system with PMA and Memory Map. The
following wires should be added to the 1/O expansion chossus to accommodate
the map error stop signal (BTMES-I):

a.  JX-94 to JY-96 and JZ-94
b, JX-95to JY-98 and JZ-95

where JX is the 1/O cable slot,
JY is the BRC slot and
JZ is the terminator slot.
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13.0  BIC Requirements ‘ D v .

13.1  BIC #44P0689-003 is used for a system with map. The following wires should :

be added to the 1/O expansion chassis to accomodate the map error stop | !

signal (BIMES=1) and 1/O key bits (IOK1-4~{);

4

a.  JX-93 to JU-93 and JZ-93 !

b JX-95 to JU-95 and JZ-~95 ;

g c. JX-109tc JU-109 and JZ-109 %
2 | d.  JX-110t6 JU-110 and JZ-110 :
! e. JX-11lto JU-111 and JZ-111 1
i f. JX-112t0 JU-112 and JZ-112
' i

% g. JX-113te JU-113 and JZ-113 ;
5 h.  JX-1l4to  JU-114 and JZ-114 d
{ H
1 where JX is the |/O cable slot, 4
3 JU is the BIC slot and !
1 JZ is the terminator slot . ‘
: , 7
14.0  DCA Requirements ‘
; , 14,1 The following wire changes should be made to DCA for a system with map: :
a.  Delete; J03-30, J03-32, J03-34, J03-36, From RT 30.
: !
i b. Add:  J03-29 to JO1-109 (JOK1-1) ;
: J03-30 to JO1-110 (IOK2-1) !
4 JO3-31 to JO1-112 (I0K3~}) i
j J03-32 to JO1-113 (1OK4-1) Z
g J03-27 to JO1-94 (BTMES-I) ;
: J03-34 to JO1-93 (BTMES-1) :
J03-33 to JO1-95 (RETURN) ;

J03-35 to JO1-111 (RETURN) i

JO3-35 to JO1-114 (RETURN) :

; . J01-32 to JO3-28 (RT 30)
i - J01-34 to J02-34 (RT 34) )
‘ 15.0  1/O Terminator Requirement , ‘
'T 15.1  Terminator shoe #44P0630~000 should be replaced by #44P0664-000 on the ;
I/O expansion chassis in a system with map installed. 3

! !
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1 16,0  For additional information, refer to the followmg documenfs
i a. V73 Processor Board
y  Option Drawing #01P1331 :
1 b. V73 Option Board
Option Drawing #01P1332 ;
1 c. V73 WCS Board 1
i Option Drawing #01P1444 3
! « |
; 17.0  For cable connections on front edge of boards see sheet 12 of this drawing.
] 18.0 On all assemblies with DM399 Rev "L" and above priority out is provided
‘as a jumperable item on J3 Pin 21. This is provided for special non-
; standard system configurations. Normally, the priority line would end
3 at the map. To use this feature, jumper E14 to E84.
i |
!
i :
1 i
i
2
3
i |
.! )
| 5
i
3 1
! j
|
1
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INHIBITS HOG DURING OPTION BOARD WITH PMA
POWER FAILURE

FINTE- Mot
MHGP- | 843 | MHGY-"
, b - '
oM TMABUS .J;Ao?_]w - ' | A43 | MHMY-
1 -1 {1 |RE=~ d <
CONTROLLER | A T 1
JUMPERS ON MAP DETERMINE |
WHICH PART OF EXPANSION
MEMORY WILL BE LOCKED OUT — ,
(LOCKOUT A PORT -SHOWN\
. __ MEMORY MAP
MHMY1- - ——of o %
MHMY2- ~——o( Q: 1 ,
HOG SIGNALS TO - |
EXPANSION MEMORY  mpymy3- __L_ —o g .
BANKS - o T |
(2nd, 3rd, & 4th = 64K) ‘ ,
MHGY1- ___OC'— 1
—Q O
MHGY2- 1 o 3 -+ <}Cﬁ(c ®
( ) .
" MHGY3- ._.._..._..Q( g ._J;_ H
FIGURE 1 TYPICAL MEMORY MEMORY (TYPICAL)
LOCKOUT : ‘
CONFIGURATION LOCKS OUT ALL
' : A PORT MEMORY |-
REQUESTS
LOCKS OUT ALL
B PORT MEMORY  |=
| REQUESTS
o JO OTHER MEMORIES IN FIRST 64K """ .
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E L 'SPECIFICATION FOR MEMORY MAP MODULE

T2

i7" i CONFIGURATION : JUMPER CLIP LOCATIONS (F/N 4) ALTERNATE CONFIGURATIONS i
T [SYSENGNG | FUNCTION | §
N A *|NDICATES LOCATIONS WHERE WIRE |
ik |8 | WRAP IS REQUIRED IN PLACE OF (F/Nd ;
S QX I/O Device 46 E3-E2 1/O Device Address = 56 '
- N/C Address 56 E3-E4 . £

3 . . *E7, E10, E13 should be wired |

B X Map Lothng/Readlng to the High Speed DMA Chain such ‘ _ ;

B - - Hl.gh.Speed DMA that the Map Loading/Reading has the ]

* Priority | Lowest Priority of all high speed DMA :

SR users, - . E
n' o X ' Normal DMA Priority *E18 and E19 can be wired to any If Map Loading/Reading Complete p
r 0 to enable Map Loading/| normal DMA Priority Chain. E18 is Interrupt is not desired, only E18 should
Y , Reading und Complete the Priority in and E19 is the Priority | be connected to Normal DMA Chain

7 Interrupt ‘ out. for Priority Input and output lg
X Map Loading/Reading E22-E20 Interrupt Enabled This interrupt is disabled for a {

: Complete (Standard) Vortex I System ,

N/C | .| Interrupt Enable E22-E21 Interrupt Disabled ' . ' !
x| | Key Select E23-E25  Select Map E24-E25 Select
X From Processor  E26-E28  Key Register E27-E28 Processor |
x1 Key Bus or E29-E31  (Standard) E30-E31 Key Bus 3
X Map Key Register E32-E34 E33-E34 '

X ‘ vPrjvileged Instruction E35-E36  Privileged Instruction E35-E37 Privileged Instructions}

TR ‘ Enable : Enabled (Standard) Disabled . ' !

o W% * ) ) ‘ B

> é X Executive Mode E39-E40  Executive Mode E38-E40 Executive Mode

§ 4 Enable Enabled {(Standard) Disabled |

n
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SPECIFICATION FOR MEMORY MAP MODULE

ico:\:g?ggagg%m FUNCTION JUMPER CLIP LOCATIONS (E/N4) | 5| TERNATE CONFIGURATIONS |
a *INDICATES LOCATIONS WHERE WIRE g
w8 WRAP IS REQUIRED IN PLACE OF (F/N4)
| X Memory Lockout E42-E41 Memory Lockout Bus 1 Memory Lockout Enabled §
X E44-E45 Disabled Port A Port B 5
X " On Memory E48-E49  (Standard) E42-E43 E50-E52 :
X Bus 1, 2, and 3 E51-E52 ' Bus 2 Memory Lockout Enabled :
X E54-E55 Port A ‘ Port B §
X E57-E58 E45-E46 E53-E55 :

Bus 3 Memory Lockout Enabled

1
”m

i
w Port A Port B é
e E47-E49 E56-E58 i
~r K
V- - _ - :
ZmiX Memory Request *E72 should be wired to either
9 Delay #1 E6O, E61, E62, E63, Eb4, E65,
- | E66, E67, E6B, E49, E70, to give :
a Total Delay of 80 Ns between PMRMT{-*—
(B15-4) and PMRQYD+ (E72)
X Memory Request *E73 should be wired to either
Delay #2 E60, E61, E62, E63, Eb4, E65, E6S,
E67, E68, E69, E70 to give a Total Delay ]
of 120 Ns Between PMRMY+ (B15-4) .
and PMRQYD1+ (E72) :
NG Memory Lockout Port A Port B C31-831 A Port Lockout B Port
on Bus 0 C31-B31 B31-A31 B31-A31 B Port Lockout A Port
o Memory Port Port A Port B If PMA is used and mapping of only
> Connection B1-C1 Al-B] ~one port is required, then map, option
E B2-C2 A2-B2 board, and processor should be put
= g B3-C3 A3-B3 on B Port. Mapping two ports requires
B4-C4 A4-B4 one map board on each port.
e B5-C5 A5-B5
B 1 B6-C6 Ab-B6
xR B7-C7 A7-87
JUE I D S e eer e BECB L AB-B8 . N .
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SPECIFICATION FOR MEMORY MAP MODULE

CONFIGURATION ’ JUMPER CLIP LOCATIONS (F/N 4) _ :
SYSENGNG |  FUNCTION *INDICATES LOCATIONS WHERE WIRE | - T A Te CONFIGURATIONS -
alg WRAP 1S REQUIRED IN PLACE OF (F/N4) g
n I C -
;
Memory Port Port A Port B :
Connection (Continued) | B?-C9 A9-B9 :
B10-C10 A10-B10 ¢
B11-C11 A11-B11 :
B12-C12 A12-B12 §
B13-C13 A13-B13 ;
B14-C14 Al4-B14 .
B15-C15 A15-B15 i
B16-C16 A16-B16
; B17-C17 Al7-B17
B18-C18 A18-B18
B19-C19 A19-819
B20-C20 A20-B20
B21-C21 A21-B21
B22-C22 A22-822
B23-C23 A23-B23
B24-C24 A24-B24
B25-C25 A25-B25
B26-C26 A26-B26 !
B27-C27 A27-B27 y
@ B28-C28 A28-B28
= B29-C29 A29-B29 1
O B30-C30 A30-B30
' B32-C32 A32-B32
B33-C33 A33-B33
B34-C34 A34-B34
B35-C35 A35-B35
B36-C36 A36-B36
B37-C37 A37-B37
B38-C38 A38-B38
B39-C39 A39-B39
PRSI -SSP [ SN U S \ . PRSIy & K B et oS fer by - aahabared - Y At aa b e o . ---\-»l].l‘-"'—d'-_-.':;\&‘w“‘k;‘,.‘-‘““M-h”.v”-s‘.»é



BLUUJTEEUUVYE

2 hdie

SPECIFICATION FOR MEMORY MAP MODULE ™™™
CONFIGURATION | ' |
S ENCNG FUNCTION JUMPER CLIP LOCATIONS (F/N4) | ) TERNATE CONFIGURATIONS
> < E S *INDICATES LOCATIONS WHERE WIRE
;lg v 8 WRAP IS REQUIRED IN PLACE OF (F/N4
g3 '
%g Memory Port Port A Port B
<‘3' Connection (Continued}} B40-C40 A40-B40
& o B41-C41 A41-B41
S | B42-C42 A42-B42
2 . B43-C43 A43-B43
| B44-C44 Ad4-B44
““""":“"‘ f_ B45-C45. A45-B45
Ry O 004 B46-C46 A46-B46
' :: ZE} a B47-C47 A47-B47
& 20 B48-C48 A48-B48
2 5T B49-C49 A49-B49
: B50-C50 AS50-850
B51-C51 A51-B51
(NZe Memory Expansion - J8, J9to Memory Bus 1 Connected if Memory Expansion
Connection J12, N3 to Memory Bus 2 is used.
' J10, il 1o Memory Bus 3
X © Map Read Back Enable |  E76-E74 Enabled !
NG E76-E75 Disabled (If the map is used to map ithe
stand alone PMA)
X Key MUX Select E77-E78
4 X Control E81-E80 A
@ E o ?N/C - E77-E79 (If the map is used to map the
g; 9N’C » E81-E82 stand alone PMA)
_iZ e e — ———— N
! (J’, : B
N é > iX Memory Protect - E85-£83 Enabled (1f the map is used to map the
g' 0 § ' g'N/C ‘EB5-E84 Disabled stand alone PMA)
{° !
5
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SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORP J vl 10/13780 w777 M AL 1 L
TILE 1 CLju/m - SR RAN(.E mau BN 1SSUE | PIC REV
£IND NO ?s'i?u“.é'{é {urm é D(;‘;::gf"ﬁgm N:)DASH MOMENCLATURE RDtS(RPION ) B | | H
T T 1
2“5 3 w-vaas1i-nz PL REV L, PIC REV Ic, aansé 00 = 05 Elé RELEASED 10/13/80
211y ; FCw28ue=0i1e | FCO HISTURY) FCO REV =
TARHEIR ! FCwad32=0l21 | FCO HISTOKYS FCO REV
z:xgs i FCr2B33=0] 21 | FCU HISTORY} FCO REV =
2111 4 ! FChassu-uEaa FCO HISTORY) FCO REV =
21105 : FCw2835-0:21 FCO HISTORYS FCO KEV =
» z:u; ; keQdu2ilent| PL REV K, PIC REV Cy, RANGE 00 @ 05 EIR RFLEASED 08/26/80
' ttt:*t&tﬁtt*'t}k*p**k*ki“iitti*tt*:h*t*iit*tti*ﬁ**tttk*tt***t***tt*tttﬂttt* CUMMUN DATA ﬁtﬁ*antanu*at
1] 1] |EA| |» 4006748l ep0|PC BOARD SEMICONDUCTOR WEMORY (OMS59) A
g é nmE{ USE REV D
el i | EA 3005194.-00 INTEGRATED CIRCUIT TTIL 7474 t FF D DUAL I
; : REF DESI 1] 1Cas5, *
31 3l ea '3on7755!.nu INTEGRATED CTRCUTY TILH T4HU4  » GT HEX INVERT I
's ! REF nes} 1| tese~1c3a, "
u :i EA 30081833-00 INTEGRATED CIRCUTT TTL 7404 x GT HEX INVERT 1
; ! - REF DESI 1] 71C92, »
5! 1 Ea 30081811 =00| INTEGKATED CTRCUIT TTL 7400 * GT NAND 2[M 1
f | REF DES] 1| 1C79, *
bg 35 €A anqos1li-on INTEGKATED CIRCUIT DIGTTAL  TTLS 74S00 % GT NAND 2IN Al
! ! nerines: 1] 1C47,1650,1C68, *
1 20 | FAl | W 49001271 =00) INTEGRATED CIKCUTT, DIGITAL  TTL  Tu16d CNTR 4RT BIN A
| § REF DES! 1] 1cu3,1c44, *
as 1o§ Eal | w aqnu:aas-ox INTEGRATED CIRCHIT, DIGITAL  TTL 7438 OUAD 2TN NAND 1
: ! REF Dh3= 1 1Ca,IC8,ICtN, 1012, 1ct4,IC20,1C22,1C24, 1C26,1C28, *
q'l 1{ EA 30'05039:-"" INTEGRATED CInCulT ' TTL 7413 & GT NAND 4N 1
| ! REF oES! 1| TC91, | *
l : ! { | ] |
UD1-1517 REV. 2-75
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SPER‘EV@SJN;VAC PARTS LlST MFG CODE ISSUE DATx’ CONTYROL | CA] TYPE { COMM. CODE ST

DOC NO
SPEARY UNIVAC 1S A DIVISION OF SPERRY RAND CORP, J Wi10/13/801u777 M A i n
TTE ! cfomm TR T - e
| nu | E‘g":m 1 DOPCF:JRE’: ':g“‘ N|OD ot | NOMENCLATURE OR DESCRIPTION : 13 ;3
T : t 1 ] 1 | _ "
10 2i |EA 5036524} «00| INTEGRATED CIRCUIT NIGITAL TIL 3404 *» FF LATCH 68T 1
g ; REF DESE 1] tca, 1¢5, *
1l 1| Ea 30080311 «00| INTEGRATED CIKCUTT TIL 74122  * MYB RG) W/ 1
{ | REF DES] 1|1Icao, | s
13| 121 |EA 5036504} «00| INTEGRATED CIRCUIT DIGTTAL TTLS 74504  # GT HEX INVERT A
i E REF oesi 1 1C47,5,1C49,1C52, 1C57,1660,1C64,1C71, 1C78,1CB1,5,1C83, X
; ; | 4l 1C89,1C95, : | ®
tul 2 | A 50365063-00 INTEGRATED CTRCUIT TILS 74811  # GT AND 3Th Alx
: ! REF DES! 1] 1C74,1C75, *
15, 1l | Ea 5036518! =00 INTEGRATED CIKCUTT TTLS 74840  » GT NAND BUFF 1
i g REF oﬁsi 1] 1¢59, ~ ~ .
1o] S: EAl gaqqsaag-uu INTEGRATED CIRCUTIT DIGITAL TTL 558 * TIMER Al 4
! ! REF DES! 1) 71C81,1C87,1C90,1C93, 1C9e, - *
17| 8 el 2892053! =00 THTEGRATED CIREUIT DIGITAL TTLS 748175 & FF GQUAD D A
E i REF DES| 1|1cCe5,1C66,1C72,1C73, | *
18! 3% Eal | 2892082E-no INTEGRATED CIRCUTT DTGITAL  TTL8S 745153 & MUX 4 INPUT A
! : REF DES! 1] 1C35-1C37, "
19! 2] |EAl | 3013476!e00| INTEGRATED CIRCUTT TTLS 74551 * GT ANI A
's E KEF orss 1/ 1c18,1c19, A
20! 1o EA 28998681 «00) TNTEGRATED CIKCUTT DIGITAL - TTLS 748124 * 0SC DuAL A
| ; REF DES! 1) 1CS4, .
21 bl lEa 3013355 mou| INTEGRATED CIKCUTTIC]92 TILH  T4H21 & GT AND 4IN 1
i E HEF DEsi 1] 1C53,1C54,1C61,1C62, 1C67,1C69, .
22! tel €Al 30135151 +00| INTEGRATED CIRCUTT ‘ TTLLS 741851 # GT A0} A
; ! REF DES! 1) ICt~IC3,TC7,1C9,1C11, ICY3,1C15,1C16,1C17, Ic2,1€23,1c25,1¢C27, *
{ | ’ L a4l 1cun,1cH2 : - *
l i | | | |

UD1-1517 REV. 2-75 ':";.'.'- A



( 175 ; 1 )
SPER?V#UN‘VAC PARTS L'ST MFG CODE ISSUE DA.Y;t CONTROL | €A} TYPE | COMM CODE ST Byt SI:!:-. PL REV
_ SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORP. J w{102137280 w777 M A 3 L
TiNE T CLju/m 1SSUL | PIC REV
, P(’ = ! PIHQY‘H- M'l(hll IHR I -
HNt:ﬂ;O ;’[{;f};g‘g; UM é DOCUMENT NO. : (;;s-;c_ l NOME NlAIlUHE OR DESCHIPTION [ H é
?S: Q: EA 30135035-00 INTEGRATED CIKCUTT TTLLS 74LS04 » GT HEX INVERY A
! ; REF DESI 1| 1C29-1C31,1C41, *
24| 1 | €A 3013500! «00| TNTEGKATEN CIRCULT TTLLS 74LS00 & GT NAND 2]M A
E ; REF DES! 1] Ic8B6, N
25! i Ea 3u13472£-00 INTEGRATED CIRCUIT = 1C208 TTLS 748140 =* GT DRV 4IN 1
! ! REF DESI 1| TCu8,1C55,1C50,1Ce3, 1C70,1C76,1C77,1C82, 1CB4,1C88,1Co4, N
aa; 13 EA 8000034! wfu| INTEGRATED CIRCUITe{,5 AMP POSTTL  DS8340 VOLT REG §2V A
! ! REF DES| 1|08, ’
30; 1} |Ea 7600026! m0u| THANSTSTOR PNP VCRO 60V 120Mk BETA40 A
i E REF nesi 1 a7, x
3 4 | €A 7601ﬂ46:-00 TRANSISTOR RO9TA CASE i
: ; REF DES! 1/01,42,09,010 ]
32E 3 |EA 2899749! =00l TSTR PMP VCBO 60V  4OOMW BETASO A
| s REF DESE 1| a3,qs5,06 %
33 o EA 7000020:-00 TRANSISTOR PNP VEBO SV 400w BETA3S Al
! ; REF NES! 1) a4, %
34| 2 |Ea 0400803! a00| BUARD STIFFENER
35E 1E EA 28997655-12 CAP VAR CER  DIEL PL 250V 25 PFw S PF
! ! | KEF DESI 1] C114, x
36! 1| EA 69015001 101/ CAPACTTOR, FIXEDs MICA DIEL - 100 PF 5% Sg0v0C A
| . REF DES! 1}c113, .
37E 35 EA 69015005201 CAPACITOR, FIXED, MICA DIEL 200 PF S  S00VDC A
! i REF DES| 1| £105,C108,C109, A
38; 1: FA| 6901500=2u1 CAPACITOR, FIXED, MICA DIEL 240 PF 5% S00VDC A
} | REF DES! 1/ct10, r
393 1E £A 6qo1500327n CAPACITOR, FIXED, ch? DIEL f? PF 5% ! S500vDC A

UD1-1517 REV. 275

vey
"

A




: 2 Y b4 | o ft f
SPERQY% INIVAC PAR(TS LIST MFG CODE 1ISSUE DA'I.‘ “ {CONTROL [ CA| TYPE | COMM. CODE ST - S\;h; § PL REV

SPERAY UNIVAC 13 A DIVISION OF SPERRY RAND CORP. J 102137801777 M A 4 L

HI L afu/m| [ AC  EEERaRaiEm: ST ISSUE | PIC REV
e N T R e ——T—— EN— LY 1.1 P e s
M ] ("u";g"‘]ig” NIOA I A S ‘ AREODES(RIPHON )

1

KEF DES] 1]ctit1, ! ' | x

Eal | W 59015un£301 CAPACITOR, FIXED, MICA DIEL 300 PF SX  500vDC A
REF DES! 1]r112, | *
kA W Tio0004] 101{CAPACITUR, FIXED, CERAMIC DIEL1,0 UF +80%, =20X Al
REF DES! 1]C1,02,C26=C73,C78,  CB0,C81,CB3=C104, €106,C115,C120,C123, N
E alc133, *

EA| |w 71000041 151| CAPACITUR, FIXED, CERAMIC DIELI,5 UF +80X, =20% A
REF nesi 1|c117,c131, x

EA W 'Huoeuu: 107| CAPACITOR, FxD, TANTALUM DIEL 160 UF 10X 20V A
| REF DES] 1| C116,C126=C130, *

EA{ |W 7100200} 476{ CAPACITOR, FXD, TANTALUM DIEL &7 UF 1ox 20V - A

REF nesi t|c119,c122,0132, | « |4

EAl [ W 7701017) =00} DIODE, 200MA . A
| | REF DES] 1|CkI=CRY,CRO,CKRT7,CR9= CR16,CRIB,CR19, *

EA 4915096; w08 SEMICONDUCTOR DEV,DI0DE, ZENER 5,10V NOM SX 400MW PwR DIS A
| wer DESE 1| cr, CRLT, x

EA| | W 78001041 =03) SWITCH, TOBGLE, ROCKER SPST  ON NONE OFF 1A  40vVDE A
REF DES| 1]A1, *

EAl | W 6502500) 102 KES,FXD,COMPOSTTIUN, 1/4K,5% 1000 OHMS A
| REF oesg 1| K127,P130,R144, : *

BA| | W 05025001 820| RESFXD,COMPUSTTION,1/8k,5% 82 UHHS A
REF DES] 1| R126,r138, C *

Eal | n  6%502500] 391| RES,FXU,CUMPOSTTTON, 1 /8H,5% 390 OHMS ‘ A
REF oesi 1 R128, | |

EA W 650250(451? RES,FXD,COMPOSITIUN,1/74KW,5% 5100 OHMS A
REF nesi 1| R1S, | | i *




' MFG (ODE ISSUE DATE CONTROL | CA] TYPE | COMM. CODE ST R A R A A I A L REV
SPERRIPUNNAC  h ofi'i‘;?,.};.!iL T F I I N | s .
TITLE ! alu/m | 1SSUE | PIC REV
‘ PC AS‘iYeH&HDRVSENION!I ‘ _— : e
i p—
53] 1} Eal |w b&OESOOETSO Ras.rxu,cuupusxlrnn,1L4w.5x 15 OnMs ! | A
i' | _E REF nesi 1| r133, *
54l 1] |EAl |® 66000111 w47 RESISTOR, FIXED, WIRE WOUND 20 5% 22 A
{ ! REF DES! 1[Ri28, *
ssi ;5 EAl |w 570u353;-n8 CONN, PHINTED CIRCUIT, ELEC 9 PINS A
i ! REF DESI 1)1, *
Sbs 1} |EAl | ¥ 64000171502\ RESISTOR, ADJBL, CERAMIL=PLSTCSK A
i ! REF nssi 1| R16, .
57! bdl | E4| W 66000421 00| RESISTOR, FIXED, COMPOSITION ,12% 5% 33 A
| ! KEF DES! 1| R29-R31,R33,R35,R3T, R39,R41,RTSeR122, R145«R152 *
sai sui Eal |w buonnues-ot RESISTUR, FIXED, COMPUSITION ,12W &% 47 : | A
; : ’ REF oes: 1| R4a,R46,RUB,R50,R52, RS54,R56,R58,R60,R02, R64,R66,ReA,RT0,RT2, *
i | |l R74,R158=R17S, R
59| 2 |Fal | W 6600042! «03|RESISTOR, FIXED, CUMPUSITION ,12W SX 200 Afn
i i REF DESE 1| w20,Rr22, 1
60{ a: ks W bbﬂﬂﬂqi’:-ﬂa RESISTUR, FIXEN, COMPOSITION 12w 5% 300 AL
} ; REF DES! 1| R19,k21,K23,R143, x|
61| ol |Ea| | W 6600042] =0S| KESISTOR, FIXED, COMPUSITION Li2W 5% 1K Ia] -
s ; REF nssi 1| R3,R12%5,R137,R141, . I
bel a: FA W bbﬂu(WZ:-un RESISTOR, FIXED, CUMPOSITION - 12w 5% 1,2K A
: : ~ REF DES! 1] Rr24,25, *
b3 30 | Ea| | ™ 6600042] 07| RESISTOR, FIXED, COMPUSITION ,12W 5%  1,8K A
; s REF n&si 1{R13,R124,R136, | .
bu: 1: EA L be\)O‘l?% 0B FESISTOR, FIXED, COMPUSITION ,12W SX 2.0K A
} : REF DESI 1| R132, *
esi 11 [ Ea| | 6600042! 09| RESISTUR, FIXED, cnnpfsxrlnn Iiaw 5% z.?x A
| {

[EIALER NN TSV 3% 13

A



(“ . 175 ) T
SPERQY‘%‘UN&JAC PARTS LIST MFG CODE |SSU£' DA'.H CONIROL | CA TYPE | COMM CODE ST Sl;u Pl REV
. SPERRY UNIVAC IS A DIVISION OF SPEARY RAND CORP J wit0/13/780]w777 M A 6
TITLE T ) afurm PIC REV
e T e G o —— .
ono | QU ] § ot NOMENCAVOR O OKsLkFION BE
: ; ! I | | T
! ! REF oss: 1| RS, *
Xy 1l JEAl [® ©600042i~10| RESISTAR, FIXED, COMPUSITION 12k SX  §,6K A
; : HEF DES! 1|R131, *
67, 2i [kal ¥ 6600042] «11{RESISTOR, FIXED, COMPOSITION 12w SX  4,7K s
E E REF nesi 1| kA, K10 x
64! 30l LEAl fH bb00042:-12 RESISTOR, FIXED, COMPOSITION ,428 S  S,1K A
; ; REF oes; 1] R1,R2,RT,R11,R28,R32, R34,R36,K38,RA0,RU3, RA5,RAT,RA9,RS1,RS3, N
| L | 4| KS5,RST,RS9,R61,R63, R65,R6T,R69,RT1,RT3, R129,R139,R140,R142, | |e
69! 1} €A |w 6600042! 13| RESISTUR, FIXED, COMPOSITION ,12W 5%  5,6K ' A
E i KEF nssi 1| k9, | .
70! NO[EA W 66000421 <14 RESISTUR, FIXED, COMPUSITION 12w 5% 20K A
; ! REF DES! 1| Pe, "
71} 30 |€a|l [w 6600042! =15 KESISTOR, FIXED, COMPOSITION 12w 5% 75K A
E i REF UESE 1| R8,R12,K17, C
72l 1RI €A 4916857) =06/ CAP FXD CER DIFL 50V 480 = 20X 100K PF A
; ! REF DES! 1/€10,c11,C13+024,074e €77, %
13| 1] [FA| {% 7001000} 183{CAPACITOR FXD METZD PLSTC DIEL,01B UF A
E E KEF nesi 1c107, .
5] 151 |EAl | 5600056] =02| TERKTNAL, STUD s063 DIA L0B4 LG ,062 HD THK A
: ! _ REF DES! 1| TP1=TP1S, *
Te) 11 [Eal | W 62000000 a07|FUSE LTNK, THERMAL 2AMP A
i i REF nesi 1 F1, ®
77 1{EAL [ M 65025001 622| KES, FXD,COMPOSITION, 1/4W,5% 6200 OHMS A
} ! KEF DESI 1 R14, -
76) 1] [FAl [w 7602222} (0| TRANSISTOR,NPN NPN VCBO 39V 500MM RETASO A
I } REF 0ES! 1]u11, *
I [ | l | l




; (ﬁ }_ 175 !
@EMY$DNIVAC PARTS LIST MFG CODE |ssuEADAIE‘ CONTROU | CA] 1YPE [COMM CODE ] ‘: B Sikwy [P REV
. SPERAY UNIVAC 1S A DWVISION OF SPERRY RANIJ CORP. J L xﬁ/lS/ﬁ" h77, M A 7 L
TITLE [N I) ; 1SSUE | PIC_ REV
T L T
1qi ’1i EA 980U216;-un SEMICONDUCTUR DEVICE AIUDE éILICUN nerl!ngR {UOPRV JAHP hA
| ; REF DESI 1| Ck2o, *
aul 1l Ea 4915496] «21| SEMICONDUCTOR DEV,DIODE, ZENFR 16,00V NOM 5% 400MK P¥R DIS A
| } REF DES! 1| cR21, x
a;g zi Ea 3u12137i-11 SEMICONDUCTOR DEV,DINDE,ZENER  B,20V NOM SX  Sw PL DSPN 2
: ; REF DES: 1/ cs22,c823, *
az; 1; EA 7900017! 00| INSULATOR, MICA 2002 THK FUR Tne3 A
83l 1l Ea ebnuoaeiona RESISTOR, FIXED, CONPUSITION ,12W SX 510 A
| . REF DES! 1|R176, *
84, 1] | EA 6601254 w00{ PC ASSY-PIGGYBACK SEMICOND MEM Al#
Foul N 9100661} =u2| L0GIE MEMORY SEMTCONDUCTER - als
sm: : X swouu: »00| MARKING,MECHANICAL SPECS N3GMeF /GENERAL IDENTIFICATION Al®
502 ! X SH00536! =00 THREADED FASTENERS SPECS DSGNeSELECTTONeINSTALLATION Aln
803, ] x| Sw01159! a0 PRINTEN CIRCUIT BUARD SPECS  PRCSe JUMPER INSTALLATIOM Al
*t*t%ﬁ*nt*t*tt?zt&t*ﬁtIktttt*ttt*:p**ttb'“( WITHOUT PaARITY % VARTABLE NDATA » QOARARRARRAXRNKA L&A
29 ESb: EAl | W a9n0u9|:-uo INTEGRATED CIRCUIT, MEMORY MOS 4027 *RAM  4096X1 A
! L REF DES! 1) 1C100=TC115,1C200- 1C215,IC300=1C315, ICUN0=TCU15,1IC500m *
: : 4] 1C515,1C600-1C615, IC700«1C715,1C800= 1C815,1C900«1C915, *
i E E 7/ IC1000=1C1015,7C1100= JC1115,IC1200<1C1215, 1C1300=1C1315,IC1400e! |
; : | 10} 7C1415,1C1500-1C1515, TC1600<IC1615, *x
a1 279! | EA 66300121 =05 CAPACTTUR, FIXED, CERAMIC DIEL ,010 UF,50VDC,+80%,=20% Ala
i | REF DES] 1/C3,C48,C7,CB8,C9,C118,° £121,0124,0125,C135= C4u4, #*
74l 2KB] | EA| [® SB00)19S)=g0| IC SOCKET 1o PIN A
auahmnnn{amnrtnunntn}nﬁn;ak‘ WITH PARITY ® VARTABLE DATA o OJAAARANRRNARNR KL R
29| 2881 | FA| | W 4g004911 =00 INTEGRATED CTRCUTT, MEMORY MOS 4027 *NAM  4096x1 A
i ; KEF DES! 1] 1C100=TC115,7C2u0m lxca:s.tc?oo-xcsxs. lICaon-!culs,!csoo- .
] |

UD1-1517 REV. 2.75 N
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Cm (

W

MFG CODE ISSUE DAlL CONTROL | CA | TYPE | COMM. CODE LI o e «
szEmY+l:?::Y?~§ncm A unv1s:ma§s§lvsnxl;¢-g§lp, : J Hi10/13/7280| 777 M BL ; L
HILE . . Ct PIC REV
HND NO ‘ %‘{}Au'j;'e‘g ] uIm é D;(R';::ﬁ':gm N‘ODAS" o - | NOMELAI RES(RPHON H rcé
i s } 4] 1C515,1C600=1C615, ]1c1oo-1c%15.1caoo- lrca:s,lcwn-lce:s, %
! ; I 7| 1€1000-1C1015,7C1100= [C1115,1C1200=1C1215, 1CI300=1C1315,1C1400=) |u
; ; | 10/ 1C1415,1C1500=1C1518, IC1600=1C1615,IC116, 1C117,IC216,1C217, #
{ | b 13{1C316,1C317,1C416, 1C417,1C516,1C517, IC616,1C817,1C716, a
E i s 16} IC7T17,1CB16,1C817, 1C916,1C917,1C1016,  ICI1017,1CH116,TC111T7,| |#
: ! : 191 1C1216,1C1217,1C1 310, TCY1517,1C1416,1C1417, 1C1516,1C1517,1C1016, "
; ; 22101617, *
41l 2791 | €A 66300125-05 CAPACITUR, FIXED, CERAMIC DIEL o010 UF,50VDC,+8U%,=20% Ak
! ! REF DES! 1/c3,C4,C7,CH,C9,C118, C112,0124,C125,C135« C404, *
74, 2688 | EA| |W 560019%! «10| IC SOCKET 16 PIN A
nn‘:nuuut:*nnunutunu{aun}?‘( KITHOUT PARITY * VARIABLE DATA = O24avaksnttwdkndiny
b 29 1281 | EAl | W uqaoaeti-oo INTEGRATED CTRCUIT, MEMORY MOS 4027 ARAM  4096X1 Al M
! ! REF DES! 1) 1C100=TC115,1C200- 1C215,1C300=1C315, 1C400=1C415,1C500 *
} : | 4| 1C515,1C600=1C615,  ICTU0-TCTLS,[CBA0=  ICB1S .
s 153 | €2 6630012} 05| CAPACITOR, FIXED, CERAMIC DIEL (010 UF,50VDC,+80%,-202 Al
| ! REF nta: 1y €3,c4,c7,Cc8,C9,c118, C(121,C120,0125,C135« C(198,C255,C334 *
74! agl | EAl | W 58001951 =10[TC SOCKET 16 PIN , A
**n:nntuu}nnautrtt*tnnuf**tnSZK WITH PARITY * VARJARLE DATA @ O3asndnrdRanAvkwddnd
2QE wai Al |w woou‘ﬂs-tm INTEGHATED CIRCUTT, MEMORY  MOS 4027 ARAM  4096X1 A
: : FEF nEsi 1 IC100«1C115,1C200a 1C215,1C300=7C 315, ICH00=TCU15,]1C500m *
{ ! | 8] 1C515,1Ch00-1C615, IC700=1C715,1C800= 1CBIS,TC116,1C117, )
3 i i 7H1C216,7C237,1C316, - 1C317,1C416,1C417, IC516,1C517,1C616, "
! N B 10| TCH617,1C716,1C717, 1C816,1C817, | *
4 153 Eal annn:ai-ns CAPACITUR, FIXED, CERAMIC DIFL ,010 UF,SOVDC,+B0X,=20% Ax
{ : REF DES! 11C€3,C4,r7,c8,C9,L118, (€121,C124,0125,C135« C198,C25%«330 *
74 144! 1EA] |w  5800195!e10] 1C SORKET 16 PIN A
i L 1 | | i

HDN 1517 BEV. 2.75 e A



( 175 ; ,-’-( —~g
SPERRY +L.Il \ilVAC P ARTS LlST MFG C(ODE 1SSUE DAiL CONTROL| CA TYPE [COMM  CODE S ! ri REV
SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORP. J Wl 10213740 W77 M : 9 L
TITLE ¥ aju/m 228 ISSUE | PIC REV
Pe ASSY = MEMOKY SERTCONDULTOR | '
G D e R )“”] i S Wi T ek NP R S = . .,
FIND NO REQUIRED UM f DOCUMENT NO IDASH NOMENCLATURE OR DESCRIPTION P S
- T T T l ] l
httt‘nt‘k*tttti‘kikit!*htittiﬁt*tt{ttttI]bK WlTHOWUT PARITY A VARIAHLE DATA » QUAARARAXRRRRKNRA &
| T
29; bﬂ} EA W aqnuuqli.uo INTEGRATED CINCUIT, MEMURY MOS 4027 *RAK  4096X1 A
: : REF PES!  1]1C100=1C115,1C200=  1C215,1C3001C315, Ic4one1c418, *
ay, SHEEY) 6630012} »u%| CAPACTITNR, FIXED, CERAMIC DIEL ,010 UF,S0VDC,+B0X,=20% A2
]
i : REF nes{ 1/1€3,C4,07,C8,C9,C118, C121,0124,C125,C135« (C166,C255=C294, %
1 i | :
74! 72l | EA|l W saoums:-:u IC SOCKET {6 PIN . A
tt:nk*a*ta*acbtn*t-tkt**:*at***}*aitle WITH PARITY : & VARTAHLE DATA » USakskeastanaraankins
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