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NOTICE
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SECTION O

- INTRODUCTION

THE NOVA 1210 COMPUTER

The Nova 1210 computer shown in Figure O-1 con-
sists of a power supply-backpanel assembly and a

console assembly mounted on a chassis into which

plug up to four 15'' X 15" PC boards. The chas-

sis includes a frame, a fan, a filter, a power

transformer and a power switch assembly; the

w RAT \ \ \PC BOARD
EDGE

CONNECTORS WW

NM §

SAN \ R x RANK SARA

OG-OOH7

ESCUTCHEON

power supply backpanel includes the power supply

and four sets of edge connectors mounted on an

etched PC board. The console includes a frame,

front panel and PC board which holds the switches,

lights and associated logic. Each basic Nova 1210

includes a Central Processor module and any one

of four types of Memory modules; 1K, 2K, 4K or

8K. A table top assembly is also available but

not shown.

POWER SUPPLY-

BACKPANEL

ASSEMBLY

Figure O-1 Exploded View of The Nova 1210 Computer
With Central Processor and Memory Cards Removed

POWER

TRANSFORMER

FILTER

CHASSIS

PC BOARD

CONSOLE

ASSEMBLY

TYPE 2055
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MS

The Central Processor, Console, Memories and |
Controllers communicate with each other along
16 bit buses called MEM, MBO and IN-OUT as _

shown in Figure O-2. MEM transfers information

from Memory or the Console to the MBO or In-

struction registers; MBO transfers information

from the MBO register to the Console and Mem-

ories, and IN-OUT transfers information between

RELATED DOCUMENTS

Figure O-3 lists the engineering prints and man-
uals which describe the basic computer. The

_ manual "How To Use The Nova Computers" ex-

plains how to program the machine. The manual
The I.C. User's Guide" gives logic diagrams

and truth tables for the I.C.s used in Datathe Memory's MB register and eripheral con-
y regis perip n General's machines.

trollers. In the Nova 1210 proper all these data

paths and their associated control signals travel |

along etched tracks on the backpanel to the |

board's edge connectors and toa plug in the con-
sole's PC board. —

THIS MANUAL

This manual explains how the basic Nova 1210
works, how it is installed and how it is main-

tained. It is divided into 8. sections:

Section O introduces. the machine and this
manual; ,

Section C explains how the Central Processor
works; |

Section K explains how the operator Ss ‘Console
works;

| Section Pp explains: how the Power supply
works;

Section M explains how the ibis work;
Section I explains how to install the computer;

Section N explains how to maintain the com -
puter; |

Section T has two reference tables - a signal

list and a list of expanded abbreviations. The

signal list traces the source and destination of _

each signal in the Central Processor and the

Memory. Source signals are listed alphanu-
merically by name. Each source signal orig-

inates at the output pin (PIN) of an integrated

~ circuit (CHIP) which is called out on a drawing

-(DWG) at a grid reference (GRID). Each sig-

nal is wired to one or more ICs which them -

selves originate more signals, or (FUNCTIONS),
whose names and locations are listed in the

DESTINATION column beside their originating

signal. Drawing numbers are identified by the |

last two numbers of the print followed bya. |

hyphen followed by their sheet number(s).
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SECTION C

THE CENTRAL PROCESSOR UNIT.

INTRODUCTION

The central processor unit (CPU) used in this com-

puter is a binary, 2's complement, fixed word

length, parallel/serial, digital, automatic proces-

sor. It takes up to 32K words of 1.2y,sec co-ordi-

nate-addressed core memory of 16 bits per word.

It has 7 sixteen bit hardware registers: four ac-

cumulators (ACO, AC1, AC2 and AC3); a program-

transparent shift buffer (ACB); a program-trans-

parent memory buffer (MBO); and one 15 bit pro-

gram counter (PC). All internal data paths are

four bits (or one 'nibble'') wide, so each internal

transfer takes four steps; all three external data ©

paths or buses, (MEM, MBO and IN-OUT) are 16

bits wide so each external transfer takes one step.

There are three classes of instructions; memory

reference (EFA), input-output (I/O) and arithmetic

and logic (ALC). There are three modes of ad-

dressing; absolute, index (to AC2 or AC3) and rel-

ative (to PC). Oo

Peripheral devices can interrupt the processor and

transfer data to or from its accumulators via the

I/O instruction set, or simply use the processor's

high speed data channel directly to memory.

The CPU is contained on a single 15"' by 15'' PC

board which is inserted into the first slot of the

computer's chassis. Power is supplied by the

chassis' power supply. |

THE CONTROL UNIT

The CPU is a synchronous processor for which

time is broken up by two clocks into discrete, —

fixed periods. The two clocks are derived from

a 13.333Mhz crystal oscillator which is divided by

two. One clock, called MEM CLK is always run-

ning; the other, called CPU CLK is gated by three

signals RUN, STUTTER and WHOA. RUN isa

control flip-flop which stops the processor when

it resets; STUTTER inhibits the clock for onecycle

and WHOA is used by certain options like the mul-

tiply divide to slow the machine down. With these

clocks the Control generates eight major states

and two levels of minor states called timing state

(TS) cycles and timing generator (TG) cycles.

Major States

Major states define what type of memory functionis | q

under way. The designated major state of the ma-

chine is set at the beginning of each memory cycle

and remains set throughout that memory cycle.

There are eight major states; Fetch, Defer, Ex-

~ecute, PI,DCH,Key, Keym, anda "dummy" state

during which none of the other states are set.

1. Fetch occurs when the next word to be read

from memory is to be treated as an instruc -

tion. )

2. Defer occurs when the next word from memory

is to be treated as the address of an operandor

instruction, i.e., during indirect addressing.

3. Execute occurs when the next word from mem-

ory is to be treated as an operand. Program-

med I/O operations also set Execute, but the

memory is not allowed to run.

PI occurs during a program interrupt when:

_ ethe contents of the PC are stored in location 0

ethe next major state is set to Defer

eA JMP instruction is forced into the Instruc-
tion Register

e the next address executed is in location 1,

which should be set to the starting address

of the service routine. |

9. DCH occurs when the next memory cycle is to
‘be a direct transfer between an I/O device and

Memory.

6. Key occurs when a manual function is being re-

quested from the Console. During Key, either

allor part of the manual function is performed.

The memory is not allowed to run during the

Key cycle. | |

7. Keym occurs when the manual function requires

a memory cycle, such as Examine or Program

Load. |

8. 'Dummy' State occurs only when a machine

stop is pending and the current instruction re-

quires the skip conditions to be interrogated.

During this state the machine increments the

PC if the skip is successful in order that the

_address lights reflect the true next address.
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TS Cycles

The TS cycles are four clock pulses long, and may
be thought of as the time required to transfer a 16.

bit word between two CPU registers at the rate of |

four bits per clock cycle. Each Major State con-

sists of at least two complementary TS levels,

called TSO and TS3. TSO occurs during the first —

half of the Major State, and TS3 occurs during the

second half. Certain operations require more |
time than that provided by the two TS cycles, soa

flip-flop called Loop is set to force the TSO cycle

to repeat and give the Major State three TS time |

intervals. During TSO of this operation the data —

-is fetched from the memory and loaded into the —

MBO; then Loop is set, TSO is repeated, and the

data in the MBO is shifted through the Adder. _

Finally, TS3 is set and the data is transferred |

from the MBO to the Memory and re-written.

Timing Generator Cyc les

There are three timing generators, called the pro-

cessor timing generator (PTG); the accumulator

timing generator (ACTG) and the memory timing

generator (MTG). These timing generators ef-

fectively designate the clock pulses for specific

functions in the processor, accumulator and mem -

ory respectively. , |

- one clock state ahead of the PTG counter.

terval during TSO,

The Memory Timing Generator.

The Processor Timing Generator. This two bit
counter designated, PTGO and PTG1, cycles every

four clock pulses. PTG0O is set during the two

middle clock cycles of a TS cycle, and PTG1 is

set during the last two cycles ofa TS cycle. These

two levels are decoded into two others called

PTG2 and PTGS. PTGQ2 is the last clock interval

during TSO, and PTGS is the last clock interval

during TS3. PTG5 is used, for example, to en-

able the major state flip -flops. ~PTGO ""anded"
with TSO to form PTGO: TSO, the first clock in- ©

is used to increment the Adder

as the least significant four bit nibble is passed .

through it. Figures C-1 and C-2 show the timing
for the PTG during FETCH or KEY major states,

and all other states.

The Accumulator Timing Generator. This two bit

counter, designated ACTGO and ACTGI, is always

Its two

signals are used to drive the accumulator chips.

Their timing is given in Figure C-3.. |

This four bit

counter,designated MTGO, MTG2, MTG3, is used

to form the control signals for memory. Its tim-

ing is given in Figure C- 4, ,

| NEXT MAJOR STATE
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CLOCK _

(88 ~1-A6)

CPU

CLOCK

(88-1-A6)
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(88-1-D4) _
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(88-1-C5)

TS3 1 a
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CPU DATA PATHS

Registers

The CPU is organized around eight hardware reg- |
isters as shown in Figure C-5; a shift buffer (ACB);
a program counter (PC);.a CPU interface register
(MBO); an instruction register (IR and MBC); and

four accumulators, (ACO, AC1, AC2, AC3). These

eight registers are all 16 bits long except for the
PC which is 15 bits. All internal data paths are

four bits wide, so it takes four separate operations

to perform an add, or a register-to-register trans-

fer.

Program Counter (PC). The 15 bit address of the

next instruction to be fetched is held in the PC.

During the fetch of an instruction, the PC is in-

cremented by one so that it points to the next se-

quential instruction. Certain instructions, such as

JMP can change the contents of the PC. The PC

consists of one 16 bit latch. Ses

Instruction Register (IR and MBC). The Instruction

Register stores the instruction currently being ex-

ecuted. The CPU decodes the data held in the In-

struction Register in order to perform the instruc -

tion. The register is organized into two parts, the

IR and MBC. The IR consists of the eight high or -

der bits, and the MBC of the eight low order bits.

During an effective address calculation, the MBC

contains the displacement and shifts through the
source multiplexer into the Adder and the IR bits

remain static. | |

The MBO is used

in every operation the CPU performs. It acts asa

parallel-to-serial converter for 16 bit data flowing

into the machine from the MEM bus. This data is

loaded from the MEM bus into the MBO in parallel,

- and shifted out four bits at a time into some other

part of the machine. Conversely, data is shifted
into the MBO from the Adder four bits at a time to

be loaded into a Memory from the MBO bus. Dur-

ing effective address calculations, the MBO holds

the present address used in relative addressing.

During memory modify operations (such as ISZ) data

is loaded into the MBO Memory. The MBO then

modifies the data by recirculating it through the Ad-

der and back into the MBO. The modified data is

- then loaded from the MBO back into Memory.

Shift Buffer (ACB). All data to be loaded into the Ac-

cumulators are passed through the ACB, where the

results of an ALC instruction are assembled before

they are loaded back into the Destination Accumulator.

ble.

is stored in a flip-flop for the next clock interval

Accumulators (ACO, AC1, AC2, AC3.) There are
two identical sets of four - 16bit accumulators all

of which can be logically and arithmetically man-

ipulated under program control. Each set of ac-

cumulators is contained in a single 64 bit chip;

(only one accumulator - nibble per chip can be ad-

dressed at any one time). Since it is necessary to

be able to access two accumulators simultaneously,
two sets are available, called source (S) and desti-

nation (D), each set containing the same information

as the other. For example, two accumulators can
be added together by simultaneously fetching the

source data from one chip and the destination data

from the other and then adding the two. The ac- |

cumulators are buffered by four bit registers

(source and destination) so that the next nibble can

be selected while the current nibble is being pro-
cessed. It takes 100 ns to access a nibble in the

accumulator, and 100 ns to move a nibble through
the Adder and Multiplexer, so by overlapping the
two, the total time to process a nibble is 100 ns.

_ During the first nibble, the Adder is idle and a flag
called STUTTER inhibits the clock until data is ready.

Data Flow _

Nibble Transfers. When transferring data from one

register to another, the lower order bits are al-

ways transferred first. The first clock interval

would transfer bits 12-15, the second 8-11, the

third 4-7, and the fourth 0-3. If an operation is to

be performed upon a word, two things must be speci-

fied; the bit position inside the nibble, and the nib-

ble to be acted upon. For example, to increment
a word during FETCH: TSO time when the MBO is

incremented, a carry is inserted into the low order

bit of the Adder during the first clock interval,

PTG=0- TSO, so a "one" is added to that first nib-

If a carry resulted from that first addition, it

where it is inserted into the Adder as a carry into
the low order bit. This continues until all four nib-

bles have passed through the Adder. During JSR it

is necessary to force bit 0 to be zero as it is stored

into AC3. A gate in the high order position of the

nibble forces the output of the multiplexer /shifter

sate high (to load zero) during JSR and the fourth

clock interval during the time state in which the PC

is being loaded into AC3.
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Instruction Overlapping. Certain instructions are

carried out at the same time.as parts of other in-

structions. For example, any operation which

loads an accumulator is overlapped with the next —
major state. Such is the case with the ALC in- |

struction when the CPU first operates upon the.

accumulator(s), loads the result into the ACB

register while memory is re -writing the instruc - |
tion, and then waits until the next state to transfer

the result from the ACB back into the accumulator.
The next state could be FETCH, PI, DCH or even

KEY. Another operation that is overlapped with the
next Major State is the interrogation of skip con- |
ditions for ALC and ISZ/DSZ instructions. The

results of these instructions are loaded into the

ACB, which shifts. through the multiplexer/shifter

during TSO of the next major state, after which the
data may or may not be loaded into the accumula-
tors. The output of the multiplexer/shifter is

checked for all zeroes to see if it fulfills the skip
conditions. - If it does, the SKIP flip-flop is set at

the end of TSO.

fectively skipping it, even though it was fetched
from memory and loaded into the instruction reg-
ister. If the next major state is PI, the PC that is

loaded into address zero is incremented to reflect
the skip before it is stored. If the next state is

DCH and the SKIP flip-flop is left in the set state,

appropriate action will be taken on the next FETCH

or Pl cycle. If the machine is about to be stopped

from the Console by STOP, ISTP, or MSTP, a.

'tDummy State!’ is entered in which the skip con-_
ditions are interrogated, and the PC incremented

as required to permit the ADDRESS lights on the

Console to show the correct next address when the
machine is stopped. .

Data Buses a

Data is transferred between memory and the cen-
tral processor or an I/O device > along three data

buses called: |

MEM which transfers data from memory to
__ the Central Processor; _ |

MBO which transfers data from the Central
ae Processor to Memory; |

DATA which transfers data in either direction |
_ between memory and 1/O devices.

- destination device.

| If the next major state was FETCH, |

the execution of that instruction is inhibited, ef-

3. Waveforms

During an output I/O instruction, data moves from

the source AC into the MBO and on to the MBO bus.

From the bus it is strobed into the memory MB

register and on through the IN-OUT bus to the

During an output I/O instruc-

tion the destination device outputs to the IN-OUT
bus into the memory's MB register, which dumps
into the MEM bus. The MEM bus is strobed into

the MBO which moves it through the Adder to the |

ACB and into the destination AC. |

THE FLOW AND TIMING DIAGRAMS

The following diagrams illustrate each step in the
sequence of functions carried out by the central

‘processor and memory. Each block of a flow dia-

gram describes an operation, its data path and ~

the location of critical logic. For example, this —

block means that the ACB ACB=AC

register was transferred

to an AC register via the — | 88- 4-A7l

shifter (ACB) which is located on 1 print. 001 000088,
sheet 4, in grid A7. The symbol » means Adder,

M means Multiplexer, and S means Shifter. Sup-

porting notes near the blocks give the current time

state, relevant figures and the status of important
signals. | | | |

REFERENCES
1. Nova 1200 CPU

2. Flow Charts

Print D-001-000088 -13

Print D-001-000106-00

Print D-001-000107-00
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ADD ONE = LOW

v 88-2-D2

}JEFA:PTGI = LOW
MBO; MBO Po Ach? |88-2-a2_
B8-4-C5 88-4-D7 ACD OUT = HI

88-2-B2

DISABLE D MULT

= LOW 88-2-B2

SHIFT MBO CLOCK ADDER [LOAD PC = LOW

TO RIGHT TO PC, ACB 88 -3-B2

88-4 88-4 PC BITS 12-15

X

—88-4-C5

re ee cer ee ee er ee ee

ADD ONE = LOW IF

MBO;MBO |
88-4-D7

MBO;PC, ACB

CARRY FROM

FIRST NIBBLE

ADD ONE = HIIF NO

}CARRY FROM

FIRST NIBBLE

NOTE: ADDER SIGNALS |

SAME AS ABOVE

TO RIGHT

88-4

TO PC,

SHIFT MBO

88-4

C-8

CLOCK ADDER LOAD PC = LOW

88-3-B2 >

PC BITS 8-11

ACB
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PTGO = 1:PTG1 = 1

| -TSO OF A 8 8
| FETCH wr ) (8)

/ | aa SEE | 7B0-—MBOLOAD AC = Low| ACBsAC MULT. w
| 88-3-D2 88-4-A7 CHART | 88-4-C5

| 1 q
| SHIFT ACB LOAD| SHIFT MBO

! SHIFT ACB = HI) porRigHT | MBO = HI| TO RIGHT
| * 88-3-C2| gg_4-p2,3 | 88-3-B2| gg-4

PTG2 _. SEE | mBO+MBO
END CYCLE = 1| ACBrAC MULT M

88-1 88-4-AT7 CHART 88-4-C5

| _ TAB. C-1

AA SHIFT ACB LOAD| SHIFT MBO
SHIET or 3 Os TO RIGHT MBO = HIj TO RIGHT

““) 88-4-B2, 3 88-3-B2| 88-4

RESET PACK

‘| 88-3-D5

| O®

|MBO>PC, ACB

88-4-D7

y

188-4

CLOCK ADDER

TO PC, ACB

MBO;PC, ACB

88-4-D7

ADD ONE

ONLY IF

CARRY

FROM

SECOND

NIBBLE

LOW

LOAD PC = LOW

88-3-B2

PC BITS 4-7

ADD ONE = LOW

ONLY IF

CARRY

FROM

THIRD

NIBBLE

CLOCK ADDER

TO PC, ACB

88-4

NOTE:AT END:

MBO = ADDRESS OF INSTRUCTION

PC = ADDRESS OF INSTRUCTION + 1

ACB = ADDRESS OF INSTRUCTION + 1

IR = INSTRUCTION }

MEM = INSTRUCTION

. TS3—CAUSE STUTTER

BLOCK 1 CPU I

CLOCK |

88-1-D7 ___Ci=EFA
88-3-D5

06-00005 CaF (12)

SKIP

ee

NO

. PEND? YES

MEM-IR

88-2-AT7

INSTRUCTION

DETERMINE

SET SKIP

88-3-B5

TYPE

ALC | 88-2-B7

(10)

LOAD PC

88-3-B2

LOW

|PC BITS 0-3

TLOAD PC = LOW
88 -3-B2

PC BITS 4-7

ID 115)
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PTG = 0-TS3_

PCIN = LOWr
88-2-D4

LOAD MBO = HI].

88-3-B2

PC BITS 12- 15 | |
PTGO = 0

PTGI1 = 0

eee

PTGO = = 1: PTGi = = 0
‘TS3

PC IN = LOW
—. 88-2-D4

PC BITS 8-11

LOAD MBO = HI}.
88-3-B2

ee | SN

PTGO = 1:PTG1 = 1

‘TS3

PC IN = LOW

88-2-D4

PC BITS 4-7

LOAD MBO = HI|-

88-3-B2

a A RS ce 0 EEE ee NE

PTG5:TS3

DG-O00006

C-10

/ ALC

PC-MBO SELECT ADDERI|SEE ALC

| FUNCTION ADDER CHART
88-4 AND CONTROLS | TAB. C-2

CLOCK ‘FIRST CLOCK SHIFT ACB = HI

SHIFT 4 BITS SHIFT |

fn | ADD ONE = LOW IF
: | _v | CARRY
~ PCMBO SELECT ADDER|88-2-D2 FROM

a 7 FUNCTION SEE ALC FIRST
88-4 AND CONTROLS |ADDER NIBBLE

TT CHART, AND

4 | os TAB C- 2 "NOT AND"
CLOCK SECOND. CLOCK _

MBO NIBBLE ——+ ACB. oa = HI
SHIFT 4 BITS SHIFT |

| _ ADD ONE = LOW IF
CARRY

PC —MBO SELECT ADDER]88-2-D2. prow
M

| FUNCTION | SEE ALC gpconp

88-4 AND CONTROLS|ADDER NIBBLE

, CHART AND

: FIG. "NOT AND"
CLOCK THIRD. ~CLOCKMBO <—— NIBBLE ——*> #ACB © [sar T ACB - HT
SHIFT 4 BITS SHIFT :

(D)(11) (11)
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PTGS: TS3
ALC: FETCH

PC IN = LOW
88-2-D4

PC BITS 0-3

| LOAD MBO = HI

- | 88 -3-B2

ALC: FETCH

Ou —@ (10)

LOAD. SET?
BITS 12=1

SET PACK
88-3-C5

CLOCK
CARRY

88-3-C5

SET TEST

SKIP

88-3-D7_

PTGS: TS3

DG-O00007 — F COM ) (33) —

C-11

- NOTE:

PC=MBO SELECT ADDER|4DD ONE = LOW IF
M FUNCTION ~ CARRY

83-4 AND CONTROLS FROM
| 3 THIRD

NIBBLE

AND

"NOT AND"

CLOCK / | CLOCK CLOCK ACB |;,0ap ACB
MBO | ACB LOAD SHIFT SHIFT ACB

SHIFT 88-3-C2 88-3-C2 |

7 LAST \_
INSTRUCTION Seip F/F
SATISFIED |// 38-3-B5

SEE CARRY CHART TAB.C-3

TO DETERMINE RESULT

RESULT IN ACB.

NEXT INSTRUCTION

ADDRESS IN MBO.

IF LAST INSTRUCTION

WAS A SATISFIED SKIP

THIS WAS AN ALC NO

LOAD >

NOTE:

Rev. 01
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TS3° PTG = 0

SEE MEMORY SEE MEMORY

REFERENCE | -REFERENCE «_ | _ , .
CHART {SELECT ADDER SELECT ADDER} CHART TAB.C-4
TAB.C-4 FUNCTION - FUNCTION |

| AND CONTROLS AND CONTROLS

LOAD MBO = HI | NOTE: ACB FROZEN ON JSR
88-3-B2 . SHIFT ACB = LOW__Sune be | CLOCK ADDER] | CLOCK ADDER

LOAD PC = LOW! ro MBO, PC, | TO MBO, PC LOAD ACB = LOW
oe Be ACB 88-4 «(88-4 88-3-C2 7
SHIFT ACB = HI | LOAD MBO = HI 88-3-B2 |

88-3-C2 FIRST NIBBLE _ LOAD PC = LOW 88-3-B2
ec 

ee

PTGO=1:PTG1=0 — |

rm wrmrrwree err erm cr ree ere ere eee ee eee

Pee cco eer ene eee

SELECT ADDER SEE SELECT ADDER

FUNCTION TAB. C_2 {FUNCTION
_|AND CONTROLS AND CONTROLS

CLOCK ADDER SIGNALS |CLOCK ADDER
TO MBO, PC, SAME AS-*TO MBO, PC

ACB 88-4. ABOVE [88-4

SECOND NIBBLE
es er ee me ee ed rr re rr mre cr ee ee ee

SELECT ADDER] _ SEE SELECT ADDER | | .
FUNCTION Trap. c_2 7{FUNCTION |
AND CONTROLS AND CONTROLS |

TO MBO, PC SAME AS-*»TO MBO, PC,

ACB 88-4 ABOVE 88-4 .

CLOCK ADDER | SIGNALS [CLOCK ADDER

THIRD NIBBLE
ee ce in | ie ee ei er ee | ee

—— ee Se ec ee i
ae ee ee

——e ee

DG-00008

Rev. 01
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(12) (F) JmpP- FETCH (12) (G) JSR: FETCH

{sELECT ADDER|
FUNCTION |

PTGS: TS3

SELECT ADDER] SEE MEMORY
FUNCTION REFERENCE ——>
AND CONTROLS CHART

TOAD MBO = HI

TAB.C-4

AND CONTROLS

88-3-B2 [CLOCK ADDER

C-13

ae CLOCK ADDER | -

SHIFT ACB = HI SLOAD PC = LOW
88-3-C2 } | |

NOTE: SIMULTANEOUSLY
| CLOCK |

MBO 8 (BIT 12

OF EFA) INTO SET WAS JSR

MBO 12 SAVE AND PACK

88-1-C8 88-3-D5

if NOTE: ACB INTO AC3
ON THE NEXT TSO

ACB CONTAINS
RETURN ADDRESS

88-2-C5

88 -3-D2

(33) (F COM SET DEFER |
| 88-2-D6

DG-00009 DEFER _

NOTE: JMP-EFA IS IN | |

ACB AT END 7

OF THIS CYCLE.

JSR: EFA IS IN

MBO, PC AT END

OF THIS CYCLE.

ACB HAS RETURN

ADDRESS. .

SHIFT ACB = LOW
88 -3-C2

88-3-B2

Rev. O1
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(12) EFA (JMP+JSR) - FETCH >

TS3- PTG=0 fo |

SELECT ADDER | ser MEMORY
FUNCTION _ REFERENCE |
AND CONTROLS | CHART, TAB. C-4 NOTE: AT END OF CYCLE |

_ , | _ MBO AND ACB HAVE EFA.

ee _ PC STILL RETAINS NEXT

| _¥ SHIFTACB= HI INSTRUCTION ADDRESS.

CLOCK ADDER | 88-3-C2 _ | a

FIRST TO MBO,ACB-_ | LOAD MBO = HI
NIBBLE | 88-4 _ 88-3-B2 |

et TOAD PC = HI .
88-3-B2

|

PTGO=1- | SELECT ADDER | SEE TAB.C-2 _
PTGI=0 | FUNCTION |

| AND CONTROLS [|

, CLOCK ADDER | SEE
“SECOND | TOMBO,ACB | SIGNALS

NIBBLE | 88-4 | ABOVE

| SELECT ADDER SEE TAB.C-2
FUNCTION.

AND CONTROLS.

‘ :

CLOCK ADDER | SEE

THIRD TO MBO, ACB ‘SIGNALS

NIBBLE | 88-4 — | - ABOVE

SELECT ADDER | SEE TAB.C-2

FUNCTION .

AND CONTROLS | NOTE: “

— SIMULTANEOUSLY,
| CLOCK MBO 8 (BIT

iy _ 12 OF EFA)INTO — | | y

CLOCK ADDER MBO 12 SAVE. SET SET

FOURTH | TOMBO,ACB [| 88-1-C8 © EXECUTE DEFER
NIBBLE | 88-4 _ | . 88-2-C7 | | 88-2-C7

| : amet SEE SIGNALS | = ——

oe - ABOVE -

— ~OG- 00010 oo 7 : (20)

a 
Rev. 01
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TS3- FETCH

10 INSTRUCTION

NOTE: ACD SELECTED BY

IR BITS 3 & 4 88-2-C4

ADD ONE = HI 88-2-D2
$2,S1,S0 = LOW (NO S MULT)

88-2-C2 | =

SS GRAS GS RE NR SR EE RS I A RR 6 ee | cretenamnd

a ee NE 0 nee SD ee, =— a EE ES ES AS SS SA AS VS wena wed

DISABLE D MULT = LOW —
88-2-B2 | ACD = MBO
ACD OUT = LOW 88-4
88-2-B2

FIRST NIBBLE

SEE ABOVE | ACD. = MBO
| eae 88-4

SECOND NIBBLE ©

SEE ABOVE _ ~ ACD—=MBO
. Ey

THIRD NIBBLE

FOURTH NIBBLE

SEE ABOVE oe ACD MBO
| gg 4” |

R-000!

SEE ABOVE

PTGO=1-PTG1=0

_ SEE ABOVE

- PTGO=1-PTGI=1

1/O IN?

NOTE: TS3 OF FETCH HAS

STUTTER. ONE EXTRA
MEM CLOCK THAN CPU

CLOCK-SEE TIMING

FIG. C-1.

88-1-B5 Hvac

. 1/0 IN

NO

I/O

SKIP

‘SEE —Osd|_~_s«SSET' SKIP
ABOVE ‘| _INC 88-1-C7

Le DE | sue

pS A A A A SS I Raine Se

ee Ee ee | eee EE |

Rev. Ol
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( DEFERTSO: DEFER

q

MA LOAD = LOW

MBO-MA 88-1-D2
103-1 READ I0 = HI

88-1-B2 7

TS0- DEFER (47) (18)

GO TO SECOND

R-00012

GO TO TS3- DEFER

C-16

Ww

J

ACB CLOCKED

| TO ACD3

PTG = 0 88-4 FIRST NIBBLE

a

Oe ACB CLOCKED
MBO IS BEING Y pTco=1 TO ACD3 I

SHIFTED 1. 88-4

LOGIC ON 88-3 PTG1 = 0 SECOND NIBBLE
AREA A5 + A6 |

DETERMINES } —posrs rr pr ce —
IF EFA IS

BETWEEN ,

20-37. | ACB CLOCKED

88-3-B2 _ 88-4
PTGi = 1 THIRD NIBBLE

ACB CLOCKED

| TO ACD3

PTG2 b8-* FOURTH NIBBLE

. .

MEM--MBO LOAD MBO = LOW
88-4 88-3-A2
104-1.

YES

SET LOOP

88-3-D5

LOAD AC = LOW
88-3-D2

SHIFT ACB = HI

88 -3-C2

ACD3 SEL = LOW
88-2-D4

ACD4 SEL = LOW

88-2-C4

ACDi SEL = LOW
88-2-C4

ACD2 SEL= LOW
88-2-B4

NOTE: BITO BLOCKED

INTO AC3

88-4-A8

NOTE: MBO NOW HOLDS EFA VALUE.

Rev. 01
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TSO LOOP’ DEFER

EFA = 20-37

YES

EFA = 20-27 ACD OUT=HI
: 88-2-B2

ACD OUT = HI ADD ONE= HI

88 -2-B2 88-2-D2

ADD ONE = LOW MBO TO MBO AND ALL DISABLE D MULT= LOW

- 88-2-D2 ADDER AND , ONES TO ADDER | 88-2-B2
DISABLE D MULT = LOW | ADD ONE 88-4 SEE. TAB.C-1 88-4. ~ [S2,81=LOW

88-2-B2 , . LOAD MBO = HI ——J S0= HI
S2, $1, SO = LOW ¥ --88-3-B2 t 88-2-C2

88-2-C2 | CLOCK RESULT | SHIFT ACB = HI CLOCK RESULT —_
NOTE: ADDER DOES MBO, ACB — FIRST NIBBLE MBO, ACB NORE: ONES ONS MULT

NOT SEE S MULT. | 88-4 i . 88-4 INPUT

PTGO |

PTGO = 1 PTG1 = 0 a

{MBO TO ADDER MBO AND ALL_
ADD ONE = LOW AND CARRY IF ONES TO ADDER

IF CARRY FROM ANY 88-4 teas CARRY
IF ANY 88-4

ne oe LE T SEE NOTES
- : L ABOVE

OTHER SIGNALS CLOCK RESULT 7 CE T

SEE ABOVE MBO, ACB SECOND NIBBLE——» MBO, .
: 88-4 - } 88-4

we a to

PTGO = 1 PTGL=1

MBO AND ALL_ | DDEADD ONE = LOW AND CrERY i ONES TO ADDER
IF CARRY FROM ANY 88-4 PLUS CARRY

FIRST NIBBLE i | | IF ANY 88-4 |

88-2-D2 a | T SEE NOTES

CLOCK RESULT C L’ ABOVE| | 
LO ESULTOTHER SIGNALS MBO. ACB | vA io K RESU

SEE ABOVE 834° THIRD NIBBLE —*| 90 4’

PTG2 TT

ADD ONE = LOW MBO TO ADDER ONES TO ADDER
IF CARRY FROM AND CARRY IF

: ANY 88-4 PLUS CARRY
THIRD NIBBLE | IF ANY 86.4 |

88 -2-D2 T , SEE NOTES
_y | ABOVE

| CLOCK RESULT CLOCK RESULT

OTHER SIGNALS MBO, ACB MBO, ACBSEE ABOVE 33-4. FOURTH NIBBLE—*| 304

R-000/3 | |
Dp fh,

C-17

DATAt1

a (18) NOTE: MBO NOW HAS EFA
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Oe deren

NOTE: THIS STEP DONE | - MBO--MEM me
" ‘TO PUT UP TO DATE 88-4 BO eet a
DATA IN EFA. pepe OSB?

_ MAY HAVE BEEN PMB ON bee
CHANGED (AUTO INC + DEC) | 88-2-Ci

MAR STILL = EFA :

| YES
JMP+JSR LDA+STA+ISZ+DSZ

BO TO DISABLE D MULT= LOW 88-2-B2 MEO TO a ;

ADDER ACD OUT=HI ADDER |
pgat*é«;«Cs«SS2,.81,S0=LOW 88-2-C2 88-4 | |

| «ADD ONE= HI 88 -2-D2 nl a
L _. § MULT OUT= ZEROS gy ot

‘CLOCK ADDER |
|[CLocK ADDER ) LOAD MBO-HI 88-3-B2 oe
TO MBO, PC. SHIFT ACB= HI 88-3-C2 TO MBO, ACB [LOAD PC = HI

LOAD PG = Low| ACB 88-4 FIRST NIBBLE | 88-4 © | 88 -2-B2

CLOCK ADDER
oe TO MBO,PC, |

“LOAD PC = LOW| ACB 88-4 |

SIGNALS |

_ SEE ABOVE

SECOND NIBBLE

88-400 CONTROL 88-4
-

CLOCK ADDER
| gg-4 88-2-B2

88-2-B2 ~~

PTGO = 1:PTG- = 0

-MBOTO | MBO TO
A : | ADDER
88-4 oe | CONTROL | 88-4
memeeysniitainimtiD SIGNALS ——

oy SEE ABOVE ye |
CLOCK ADDER | CLOCK ADDER |______

_ | TO MBO, PC, TO MBO, ACB [LOAD PC = HI

LOAD PC = LOw| ACB 88-4 __ | 88-2-B2
88-2-B2

THIRD NIBBLE

DG-OO0OI4

(19)
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oo (18) — s PTGS'TSB8 (8)
JMP+JSR aa | OFA DEFER | LDA+STA+ISZ+ DSZ

MBO TO | | | MBO TO |
| ADDER _ DISABLE DMULT=LOW © ADDER

. 88-4 _ ACD-OUT=HI 88-2-B2 00 88-4 |
S2,51,S0= LOW 88-2-C2

ADD ONE=HI 88-2-D2 _

_ ae ADDI - § MULT OUT= ZEROS | : 2 |
LOAD PC = Low| CLOCK ADDER | = FOAD MBO-HI 88-3-B2 CLOCK on LOAD PC = HI

» 38-2-B2 | TO MBO, PC, Nn np TO MBO ACB fgg _o-p2— 8Oran D4! ACB 88-4 ee SHIFT ACB=HI 88-3-C2 88-4 “a=

- FOURTH NIBBLE

SET SET

| oo DEFER go EXEC
DG-O00I5 © eee | 88-2-D6 — | 88-2-D6

DEFER (16) : | (eee) (20)

Rev. .01
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START OF TSO

NO “ 1/o? YES

LDA+STA+ISZ+DSZ \_ 88-1-C8 10°F

YES NO

| INPUT OUTPUT+
READ [0 = HI a SKIP~ MBO—MA | | DRIVE 10=HI (23)se ot Be 88-4 107-MEM | READ 10- LOWMA LOAD = LOW | 103-1 ,

88-1-D2 104-1 88-1-B2

~t-D , / MB LOAD=HI| | L a | 88-1-C2

STA? YES

| NO ..~~-*+| -CLocK First | | a || 

. 
| 

NIBBLE VLA 
SEE MULT CHART, TAB.C-1

|LDA+ISZ+DSZ+ - MULT 88-4 — | LOAD MBO= LOW
1/0 IN i I 88-2-B2

PTG = 0 | | | | | | ACD SELECTED BY IR

aa
, 88-2-C4

CLOCK SECOND | ACTG FOLLOWING
| NIBBLE VIA | PTG

MULT 88-4

PTGO=1, PTGL=O0O joe _

CLOCK THIRD

NIBBLE VIA

MULT 88-4

ERGO = 1, PTPGVS
PTG2 |

HOAD wie 3-bo | -MEM-MBO | CLOCK FOURTH |
103-1 NIBBLE VIA .
88-4 MULT 88-4DG-OO00I6 | )

vs
ISZ+DSZ |

NOTE: RESET INPUT SETLOOP | saan

IF I/O 88-3-D6
STA+LDA+

(22) | (21)

Rev. 01
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(20) EXECUTE: LOOPING TSO
ISZ+DSZ INSTRUCTION

YES" 18Z2. yy NO

ISZ A“ DSZ

88 -2-B4 ' 88-2-B4

SELECT MBO | _| SELECT MBO
AND ADD ONE | | | AND ALL ONES

TO ADDER 88-4 | | TO ADDER 88-4

CLOCK ADDER | _| CLOCK ADDER
TO MBO, ACB | | | | TO MBO, ACB

88-4 oe 88-4
FIRST NIBBLE

-PTG = 0 7 |

[MBO AND CARRY] | | MBO AND CARRY
IF ANY TO. | | IF ANY TO

ADDER 88-4 | | ADDER 88-4

: , | Y

CLOCK ADDER | | CLOCK ADDER

TO MBO, ACB | , | TO MBO, ACB

88-4 - | | 88-4.
SECOND NIBBLE |

PTGO = 1, PTGI = 0
oe Ld ee dk

MBO AND CARRY | | MBO AND CARRY
IF ANY TO -lIF ANY TO

ADDER 88-4 ~— |. | | ADDER 88-4

CLOCK ADDER | | CLOCK ADDER
TO MBO, ACB | | TO MBO, ACB
88-4 } oe | 88-4

‘THIRD NIBBLE

we PTGO = 1, PTG1 = 1 |

MBO AND CARRY : -|MBO AND CARRY
IFANY TO | | IFANY TO |

ADDER 88-4 a / ADDER 88-4

CLOCK ADDER - CLOCK ADDER

TO MBO, ACB hs TO MBO, ACB

88-4 FOURTH NIBBLE [88-4 |
PTG2

0G-000I7 oe 4

7 (CN) (20)

Rev. O1
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© (20)

gg-4. READIO= HI 88-1-B2
TS3°EXEC 103-1. MB LOAD = HI 88-1-C2
LDA+STA+ISZ +DSZ+1/O IN ..

~ = —, SELECT MBO WITH | —— 4 ——, PCIN = Low
MBO+ZEROS [pb MULT, DISCONNECT -PC—MBO __ | 88-2-D4
THRU ADDER |s MULT WITH S0,S1,S2 88-4 ~ | LOAD MBO = HI

5 [TO ACB _JALL Low. © | ____} 88-3-B2

prg-0-Ts3 td FIRST NIBBLE | a

PTGO=1+ PTG1= 0. |

_ MB: ZEROS MI
THRU ADDER ae 4 MBO "

. TO ACB

SE COND NIBBLE
—— Won pT ee ce Se cE eee ee Se ce

PTGO0=1° PTG1=1

_ MBO+ ZEROS
| THRU ADDER a

TO ACB ' |

THIRD] NIBBLE
PTGO Oe FOURTH NIBBLE ~

‘MBO+ZEROS- Bean
‘THRU ADDER | a ee
TO ACB _ |

NOTE: IF I/O WITH
| - S,C, P PULSE

YES - (BITS 8 & 9 OF
ISZ+DSZ INST.) |

| PULSE GOES

OUT LAST | .

450 NANO -

SECS OF TS3 oo

| 88-1-A4 .

IN? , cae
3 or LDA+ 1/0 IN

SET TEST | | sa PACK
SBP 88-3-D5
88-3-D7 |

| ISZ+DSZ | LDA+I/OIN
06-00018 ot

F COM ) (33)

| Rev. O1
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- -'Tg0-10 OUT
_ OR SKIP

NO Y/Y

1/0 OUT

READ IO = HI |
88-1-B2 |

MB LOAD = HI

88-1-C2

MBO--MEM

88-4

103-1

- - DRIVE I/O = LOW
88-1-B2

| SET LOOP | o
88-3-D6

DG-000/19

Rat asa mate ee mere Sem at tee ea ceestgre tts tee etmere wha og,

a Li YS SAN wR = “eatin Siete

(20)

1/0 SKIP? \, YES
88-1-B4_ / 1/O SKIP |

) PCIN = LOW

{LOAD MBO = HI

FIRST NIBBLE
a A A a Ve sect CONES aeRO

—_—} 88 -3-B2

j cmanacennnee Jetmpiienatiiee eeinmnis animnnnenG ‘weiomniasiss | simepemicci

THIRD NIBBLE

_ FOURTH NIBBLE

NO
< SATISFIED? >

- SKIP

88-3-B6y

VES
‘

SET SKIP

88-3-B5

C-23

| SKIP SATISFIED

(7) 25)
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- NOTE: LOOPING | (23) — s ) (23)
- TSO-1/O OUT | 1/O OUT I/O SKIP NOT

DRIVE IO = LOW : | SATISFIED

- — 88-1-B2 MEM—IO NOTE: DOES NOT
NOTE: PROPER. 104-1 a | LOOP TSO

DATO WILL

BE GENERATED

(BIT 5 & 6 OF | | | |

INSTRUCTION) | | ;

88-1-B4 |

— 3-7/oouT+s ©. | es -
1/O SKIP NOT jt

SATISFIED ,

>C-=MBO PC IN = LOW

58 — -88-2-D4

LOAD MBO = HI

a : 88-3-B2

PTG=- 0 _ FIRST NIBBLE___ es ee

PC--MBO

88-4

PTGO = 1:PTG1 = 0 SECOND NIBBLE —_ |

PC--MBO
88-4

PTGO =P TGl=1 THIRDNIBBLE |
PTGS. FOURTH NIBBLE

____1 | NOTE: IF I/O WITH

| - §,C, P PULSE .

PC7MBO (BITS 8 & 9 OF 7
88 - INST.)

PULSE GOES ;

DG-00020 | : | _ OUT LAST
_ 450 NANO

F COM ) (33) SECS OF TS3
88-1-A4
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TS3°I/OSKIP (25) (T) ‘I/O SKIP SATISFIED
SATISFIED | |

| ADD ONE = LOW 88-2-D2MBO+ 1
TO ADDER | S0,81,82 = LOW 88-2-C2
88-4 NOSMULTTO ADDER

] DISABLE D MULT = LOW 88-2-B

oy ACD OUT = HI 88-2-B2
ADDER TO. __| SHIFT_ACB = HI 88-3-C2.

MBO. PC.acp | LOAD PC = LOW 88-3-B2
88-4. LOAD MBO = HI 88-3-B2

: PTG=-0 | FIRSTNIBBLE =| eses—s—“‘—i‘“‘“‘<i<istwss

" MBO + CARRY | ADD ONE = LOW IF CARRY
FIRST NIBBLE _ FROM FIRST

TO ADDER 88-4 _ NIBBLE ©
88 -2-D2

‘ OTHER SIGNALS-SEE ABOVE
ADDER TO

MBO, PC, ACB

8-4

PTGO = 1-PTG1 = 0 SECOND NIBBLE
ed

MBO + CARRY | ADD ONE = LOW IF CARRY
SECOND NIBBLE | - OL SECOND

TO ADDER 88-4 | | NIBBLE

y __ OTHER SIGNALS-SEE ABOVE
ADDER TO es

MBO, PC, ACB ,

88-4

PTGO = 1-PTG1=1 THIRD NIBBLE
em er eee meee ee en cee mene er ne ce eee pees ee ce me ee em eee ee em cee eee

PTGO | FOURTH NIBBLE |

MBO + CARRY ADD ONE = LOW IF CARRY

, | , THIRD NIBBLE FROM THIRD
cat TERROR TO ADDER 88-4 NIBBLE

| NOTE: SIGNAL AND ENAB | Para

“ _ (88-2-B7) IS LOW cKs a OTHER SIGNALS-SEE ABOVE
| SKIP. BLO ,

FORYCSMP. BLOCKS (open To
(88-1-A5) | MBO, PC, ACB

| —— 88-4 .

DG-0002/ | F COM_) (33) ©

Rev. O1
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TS0-DCH | | (26)

NOTE: DATA CHANNEL

ACKNOWLEDGE SENT |

DURING LAST STATE i _ | MA LOAD = LOW 88-1-D2
88-1-D4 | 103-1 READ IO = LOW 88-1-B2
88-1-C2 oe

IO HAS BEEN SENDING —

OVER DATA ADD.

AND MODE

| a - PACK SET?

NOTE: ACCUMULATOR. |
SELECTED BY

IRBIT3&4 #| | JNO

88-2-C4. —_____W¥ :

ACB~ACD

88-4 ee ee ee | |
LOAD AC = LOW | - | .

FIRST NIBBLE
— ee ee er er cere ree ee ee ee cee ce i ee

SHIFT AC = HI

— ' 88-3-C2:

_ ACB~ACD

i

PTGO = 1-PTG1 = 0.

SECOND NIBBLB __

ACB=ACD

88-4

PTGO = 1-PTG1=1 —

THIRD NIBBLE

FOURTH NIBBLE = -_____¥____ | LAST INSTRUCTION
ACD~ACD 7 SKIP \_ yrs A SATISFIED SKIP

88-4 SATISFIED? NOTE: HAS NO
88-3-Bg AFFECT IN

NY THIS FLOW

. - SET SKIP
NOSKIP 88-3-B5

MEM--MBO- | READ IO = HI -
103-1: | MB LOAD = LOW

88-4 |

YES :
DCH INC |

_ SET LOOP

DCH OUT | 88-3-D6

DG-00022 (28) oe (27)

Rev. 01
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DCH INC- TSO LOOP

(26)

ADD ONE = LOW
88-2-D2 _

MBO PLUS ONE
THRU ADDER TO

MBO 88-4

FIRST NIBBLE
| as nt mee SA Suuninne ceuntmaniactes | Sunaeaneanime ‘eeamnnee - Smee ae MN oemmeeninton © iene © wmamemeah Sahn stein <Qem

- KDD ONE = LOWIF >
CARRY FROM FIRST

NIBBLE 88-2-D2_

MBO PLUS CARR‘
THRU ADDER TO

MBO 88-4

<i ee ee So ee 6 ee 6 ome
PTGO = 1-PTG1 = 0 SECOND NIBBLE

_ ADD ONE = LOW IF
CARRY FROM SECOND

|IMBO PLUS CARRY
THRU ADDER TO

_ NIBBLE 88 -2-D2 MBO 88-4

PTGO = 1-PTG1=1 THIRD NIBBLE
ee OS OER emer: aimee = Seemann Seam a a ei Ee ommend

- KDD ONE = LOW IF

CARRY FROM.

THIRD NIBBLE

88-2-D2

D6-00023

MBO PLUS CARRY

THRU ADDER TO

MBO 88-4

baiiemasis | ANIC © suneiemitnem © ENRON

(28)

— C-27

COMMON SIGNALS FOR ALL

FOUR NIBBLES

S2,S1,S0 = LOW 88-2-C2

DISABLES § MULT TO ADDER

DISABLE D MULT = HI 88-2-B2

ACD OUT = HI 88-2-B2
LOAD MBO = HI 88-3-B2

PCIN = HI88-2-D4
FETCH TS0 = HI 88-2-D4

STA-E = HI 88-2-B4

nimi eevee cttw mrmmniemiuide | SEIN abrweeesntimey cimamnveiniieat> Genctmenteeie | atime a enim ame

eer nn te i em, eines oni ems ymca annua STEERS ctiereaitmene anime
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(26)

DCH \.

YES IN? NO
TS3° DCH DCH IN 88-1-C2_” DCH OUT

= DCH INC

_ DRIVE IO = HI ___ a

aan IO—MEM ___MB LOAD = HIGH | MEM-10 READ [0 = HI
103-1 88-1-C2 88-4, 103-1 | 88-1-B2

) ] PC IN = LOW | | ) -
PC—-MBO _88-2-D4 | PC—MBO

88-4 LOAD MBO = HI (88-4
. — 88-3-B2 | | .

PTG = | | - | FIRST NIBBLE _

PC-MBO | . PC--MBO

PTGO = 1°PTGI = 0 | | ____ SECOND NIBBLE

PC--MBO | : | PC--MBO384 L SEE ABOVE 38 4

PTGO = 1-PTG1 = 1 ee THIRD NIBBLE _

PTG2 | a FOURTH NIBBLE

PC--MBO | PC-+-MBO
38-4 | SEE ABOVE 38-4

DCH ~ .
REQUEST NNO NO — REQUEST?
88-1-C4 88-1-C4

YES

SET DCH | SET LOOP

88-1-C6 | 88-3-D5 _

DG-00024 (26) F COM ) (33) Oe

Rev. 01
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DCH: LOOPING TS3
r (28)

600 NANO

SECS.

DEAD

TIME |

THIS PAGE COULD BE ENTERED ONE

OF TWO WAYS.

1. A DATA CHANNEL OUT FOLLOWED BY

ANY TYPE OF DATA CHANNEL REQUEST:
LOOPING TS3 ALLOWS THE NEW MAIN

MEMORY ADDRESS TO TAKE THE PLACE

OF THE DATA OUT ON THE DATA BUS.

A DATA CHANNEL INCREMENT FOL-

LOWED BY ANY TYPE OF DATA CHAN-

NEL REQUEST: LOOPING TS3 ALLOWS

THE NEW MAIN MEMORY ADDRESS TO
TAKE THE PLACE OF THE DATA OUT ON

THE DATA BUS.

ee ee eee

DG-O0026 —

ED os

C-29
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C Pr)TSO- PI

NOTE: ION FLIP/FLOP | MBO—MA “MA LOAD= LOW 88-1-D2

| GETS CLEARED | 88-4 READ 10=HI 88-1-B2

88-2-C7 | | ___ 103-1 NOTE: MBO CONTAINS ZEROS
| (SEE F COM FLOW)

NOTE: ACCUMULATOR YES einen NO
SELECTED BY IR SET ‘

BITS 3 & 4 | 88-3-Dd
88-2-C4

LOAD AC= LOW
88-3-D2 ACByAC PC—MBO PC IN= LOW

88-3-C2 | LOAD MBO= HI

PTG=0- TSO FIRST NIBBLE | 88-3-B2

SEE ABOVE ACB=AC PC--MBO
8-4° 88-4 SEE ABOVE |

PTGO=-1-PTGI-0 SECOND NIBBLE

“SEE ABOVE ~~ |. ACByAC_ PC--MB
a co 88-4° 88-4 © SEE ABOVE

PTGO=1: PTG1=1 THIRD NIBBLE

PTG2 a | = FOURTH NIBBLE

SEE ABOVE oye PC--MBO SEE ABOVE

a 88-4

yvEs .~ SKIP

—°< SATISFIED

88-3-A5

NOTE: LAST INSTRUCTION —

, PRIOR TO PI |

WAS A SATISFIED | , | -

SKIP |

SET SKIP _

88-3-B5

SET | SET

LOOP LOOP

- 88-3-D5 88-3-D5

_06-00027 | or ab (31)

7 Rev. 01

C-30



Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and ‘maintenance of DGC equipment
and software. The drawings and specifications contained herein are the property of DGC and shall neither be re

implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.
produced in whole or in part without DGC's prior written approval nor be

PI- TSO LOOP

ADD ONE = LOW
88 -2-D2 ao

PTG=0

“Thine = evita, igumisimicm © eainibiiesh“Sienkimtiney | amine ei _

ADD ONE = LOW
IF CARRY FROM

_ FIRST NIBBLE

88 -2+-D2

‘amimanininnton inminanmian ihdesniosiin antenatal §—antlimibtien “iittiemy | catintamidaamy

IF CARRY FROM

SECOND NIBBLE

88-2-D2 |

PTG2

ADD ONE - Low [-
IF CARRY FROM _

THIRD NIBBLE _

88-2-D2

DG-00028 -

LAST INSTRUCTION
(30) (w) SATISFIED SKIP

DISABLE D MULT = LOW

MBO PLUS ONES
MBO :
88-4 —

— 88-2-B2 0
- ACD OUT = HI 88-2-B2.
LOAD MBO = HI 88-3-B2

"MBO PLUS
— CARRY > :

MBO 88-4

ci, “unica ‘‘tiimiminjomwioms ” “Gob

CARRY;
MBO 88-4

‘wacitietae Giambi “Seaiiiitin lait

MBO PLUS —
CARRY=

_ COMMON SIGNALS .
FOR ALL FOUR NIBBLES

S2,$1,80=LOW (NO § MULT)
88 -2-C2 me

Typo boos
ZERO =

MBO 88-4 |

STA E:= 188-2-Bt = [ MBOw
FETCH TSO - HI 88-2-D4 | — yspo?

eres = “eeiercecamsin” insite “umiodinininws | “imeidimhimiti ” tmumsiimiuiahn “moitimiumims © wintmnamicis © mvmsinpomns Uinbesiabiiniy ‘wiishnamsimn “women ‘mvisioiismw © cmitmabiominm - minsomemunms wantin. ©‘mmimwiinmuun | ‘“schamaninfienw tiamannsinis © tmansilnits © ‘ammiomiinieg, “init

NOTE: MBO EQUALS UPDATED
: PROGRAM COUNT

— C-31

0. LAST INSTRUCTION

(30) (V)_ No skip

ADD ONE = HI
88-2-D2

FIRST _

NIBBLE

ADD ONE = HI
SECOND

NIBBLE

ADD ONE = HI |
THIRD

NIBBLE

ADD ONE = HI

FOURTH

NIBBLE

Rev. 01.
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TS3- PI | —— o (31)

NOTE: PROGRAM COUNT MBO —-MEM MB LOAD = HI 88-1-C2

WRITTEN INTO © 88-4 READIO = HI 88-1-B2

| LOCATION ZERO 103-1

ADD ONE = LOW | [ -

88-2-D2 | }

Se aur | STA-E = HI 88-2-B4 |
88 -2.-C2 PLUS ONE. TO - FETCH: TSO = HI 88-2-D4 | SHIFT | -

a | ADDER TO MBO] PCN = HI 88-2-D4 : ZEROS INTO IR :
DISABLE D MULT = HI | ee 9_ 22.9.
NOD MULT 88-4 | LOAD MBO = HI 88-3-B2 88-2-D7

88-2-B2 | PTG = 0

nn oo "SIGNALS. t—<“‘STMSTMSTMSTMS*TMSOO
| | SEE ABOVE

ADD ONE = HI | : . | SHIFT

STILL NO S OR - ADDER TO ZEROS INTO IR

D MULT MBO 88-4 |. -88-2-D7

PTGO = 1° PTG1 = 0

a SIGNALS |

SAME AS ABOVE | SEE ABOVE , TS HIFT
| ADDER TO | _ZEROS INTO IR

MBO 88-4 _ a 88-2-D7_

: PTGO = 1-PTG1 = 1 |

SAME AS ABOVE | ADDER TO PTGS SHIFT

MBO 88-4 SIGNALS ZEROS INTO IR
; SEE ABOVE | 88-2-D7

NOTE: L | > | NOTE:
IR BITS 0-7MBO NOW J | |

CONTAINS | EQUAL ZERO .

A ONE SET (FAKE JUMP

DEFER | INSTRUCTION)

88-2-D6 |

D6-00029 (16)

NOTE: THE MACHINE WILL

GO TO THE ADDRESS

SPECIFIED IN LOCATION

ONE DURING THE

DEFER CYCLE. LOCATION

ZERO NOW CONTAINS THE

RETURN ADDRESS

C-39 Rev. 01
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TS3‘NOT GOING TO | . ( F com ) (33)
DEFER+ EXECUTE

YES

. 7 88-1-B7
NO

YES

EXECUTE DUMM | | SET DCHA TS3-D+E NOT
MAJOR 88-1-D4 SETTING

CYCLE ADD1TO] grarps-o J SETTIN

MBO AND PCIF | 99/5 ne

| SKIP SATISFIED

J SET DCH
MAJOR STATE

88
RESET

RUN 
|

88-1-C6 DCH

a INTR YES _
HALT PENDING? : |

| LOAD MBO= LOW
0--MBO 88-3-B2
88-4 | INH TRANS- LOW

| - 88-1-B2

| | SET FETCH SET PI

~ / | 88-2-D6 88 -2-D6

| | | NOTE: ION FLIP
oe - FLOP GETS

: | CLEARED

DG-00030 (8) (30) 88-2-C7

| ev. Ol
C-33 R
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. a Table C-1 | |

Adder and Multiplexer Control Signals During EFA Instructions

| | | DISABLE EFA: | ACD
. SO Sl S2 D MULT PTGI | OUT

REL: +(P6) H/L L | L. L H/L H

| REL. -(P6) H/H L tL | o.L H/L H

| (AC2) : |
BASE +(AC3) | H/L L L L H/L L

~(AC2) oe

BASE -(AC3) | H/H OL LS OL —#H/L L |

, , - ) — DON'T
PAGE ZERO | H/L L LI H H/L | (4)7_ CARE

* H for L for —
FIRST TWO LAST TWO

NIBBLES NIBBLES

DG-00049 |

- | Table C-2

Adder Control Signals During ALC Instructions (TS3)

Se - an _IR7(1)
IR5(1)=LOW| _ EFA IR6(1) -1R6(0) | =LOW

IRBITS | DISABLE | ACD ; = HI = HI ADD
5 6 7| FUNCTION | DMULT | OUT PTGi SO S1 $2 ONE

0 0 0|COMPLEMENT| 4H L L L H H H

0 0 1|NEGATE H L OL ou H H L

0 1 0|MOVE H L L HH L L H

0 1 1 |INCREMENT H L. L H L L L

ADD | |
1 0 0 | COMPLEMENT L L L L H H H

1 0 1|SUBTRACT L L L L H H L

1 1 0|ADD L OL L H L L H

1 1 1|AND OL L L H H L L

88-2 88-2-B2 88-2 88-2 88-2 88-2 88-2 88-2
AT & 6 | BR A2 C2 C2 C2 D2

DG6-00048
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Carry Chart For ALC Instruction

Table C-3

PRIOR TO _
INSTRUCTION 10

| BITS OVERFLOW
OCCURRED? |

CARRY AT
COMPLETION |

/CARRY RESET |

| CARRY RESET

/CARRY SET

CARRY SET Oooo 2000
NO

YES

NO

YES

RESET |

SET

SET

RESET

/CARRY RESET |

CARRY RESET

‘CARRY SET

| CARRY SET 200 Oo. toto
NO

YES

NO

YES

RESET |

SET

RESET

SET

CARRY RESET

‘CARRY RESET

/CARRY SET beh eh eh eh 2000
NO

YES

NO

YES |

SET

RESET

SET

_RESET __| CARRY SET

CARRY RESET

‘CARRY RESET

| CARRY SET

‘CARRY SET a
NO

NO

YES

SET

RESET

RESET

eT
DG-00050

Table C-4

Memory Reference Instruction Decoding Chart |

t= ee © ©] w = © = Olp
JMP

JSR

-ISZ

| DSZ

mM O10 0 OorFRlO OC Oo Oo|NT ACD

ACD

LDA | |

[sta J

C-35.

SINGLE CYCLE(FETCH)

EXCEPT DEFER(BIT5= 1)

TWO CYCLE(FETCH & EXEC)

EXCEPT DEFER(BIT5= 1)
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DATA CHANNEL SIGNALS»

REQENB

‘DCHR

DCHA

DATA BUS (0-15) of | | :

MODE (DCHM0-DCHM1) | |

DCHO

DCHI

—_

OVERFLOW

DONE |

BUSY a INTERFACE
CPU

INTR

SEQUENCE:

1. REQENB TO 1/O
2. DCHR TOCPU

3, DCHA TOI/O

4 “MAIN MEMORY ADDRESS ON DATA BUS TO CPU |
b MODE BITS TO CPU (SEE TABLE) ©

5 DATA ON DATA BUS DIRECTION DETERMINED BY TYPE OF OPERATION.

6. DCHO OR DCHI TO INTERFACE 
| |

| MODE BIT TABLE an | -

A. OVERFLOW LINE APPLIES ON |
TO INCREMENT MODE. Oo | DCHMO| DCHM1 FUNCTION

B. DONE, BUSY AND INTR SAME «# H OUT (WRITE) .
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Figure C-6 Data Channel Signals
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SE CTION K

THE OPERATOR’ 8 CONSOLE

INTRODUCTION —> The Console ADDRESS Lights

The console illustrated in Figure K-1, has a set of These lights are always showing the state of the
ADDRESS lights which display the contents of the MBO bus which.is driven directly from the MBO

. MBO bus; a set of DATA lights which display the - register. When the machine is running, the MBO
| contents of the MEM bus; a register of toggle —__—s register is continually shifting, so the display is

switches which will output to the MEM bus; a row | -meaningless; when the machine is stopped, the

- of control switches at the bottom of the panel which MBO register shows the contents of the PC, i.e.
"instruct the computer on what to display in the lights, the next address. |

what to do with the information in the toggle switches, | we

where to start or stop and how. The console also | | |

has a three position keyed rotary switch which The Console DATA Lights
turns power on and off and locks s some of the op- | a

erating switches. | | These lights 4 are always showing the state of the
MEM bus. When the machine is. running this bus

carries data from memory to the instruction and

CONSOLE LIGHTS AND SWITCHES , MBO registers; when the machine is stopped this

| | bus contains the contents of the memory buffer of

All the lights in the console are continually drawing the last memory selected.
about 10ma each through series resistors, so their

filaments are always hot (but not glowing) and large

surge currents are avoided when the filaments are ‘The Console Operational Indicators
driven on. | -

| These lights are driven directly from their cor-
responding flip-flops in the central processor. —

CONSOLE, oe so REE ‘oer
RUN ION

[OS GOOG0G000 SOOO] Re orge R
MBO <0,15> ; . LA

. - . ° 
= |

mle @ SOOCOCOOCOOOOOO]
lnencoss> - | : | Se , . = ee . TM7{MEMCO,7>

7 |.
TO 18<0,7>

CURRENT

— ===> SENSE AND

SWITCH

DECODER

9 Q
DEPOSIT NEXT EXAMINE NEXT INST STEP

9
CONTINUE

DG-00090 |
a * *

ON DATA. oo — CON INST CON RO

* Issued by CPU

Figure K-1 The Console
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The Console Switch Register _ | , MEMORY STEP takes the processor through the
current state and then stops. INST STEP takes

These switches connect non-inverting open collector the processor through the current state and on to

buffers directly to the MEM bus. All drivers go low the end of the current instruction. Both signals

when the CON DATA level goes low; CON DATA is force a CON RQ to the CPU and output MSTP and

issued by the CPU during the READS instruction or ISTP respectively. PROGRAM LOAD deposits the

during a console operation that requires input from contents of the bootstrap ROM into locations 0-37

these switches, such as EXAMINE. and the machine at location 0. It outputs the sig-

nal PL to the CPU.

The Console Control Switches

aa pe The Console Rotary Switch

All the control switches except STOP and RESET

are wired through pull-up resistors to a common This switch controls the primary power to the

circuit which detects when current is flowing through power supply. It has three positions: "

a switch, initiates a delay to suppress contact bounce

and then issues the signal CON REQ to the CPU. OFF ~ the primary power is removed from
This signal forces the CPU into the key sequence _ | the power supply :

shown in Figure K-2 which returns the signal ‘CON Nee. i, , | |

INST to the console. CON INST connects switches ON ___~ the primary power is applied to the
ACO, AC1, AC2, AC3, DEPOSIT, DEPOSIT NEXT, power supply |
EXAMINE and EXAMINE NEXT through a decoder LOCK - the primary power is applied to the

to the MEM <0, 7> lines, which are input to the power supply but the STOP RESET

Instruction Register and interpreted as shown in | switch is disabled

Table K-1. The computer then goes into either

the KEY or KEYM major state and follows the

flows of Figure K-3. | | REFERENCES

The switches RESET, STOP, samwiony i IN- | 1. "How To Use The Nova Computers" 012-
STRUCTION STEP and PROGRAM LOAD are wired ~ 000089-00. |

separately to the CPU.. RESET stops the computer

at the end of the current cycle, issues the IORST

pulse to all I/O devices, clears ION and sets the

real time clock to the line frequency. STOP

simply stops the computer at the end of the cur -

rent instruction.

MEM CLK

88 -1-A6

CPU CLK

88-1-A6

KEY SEEN t ‘|
88-1-B8

88-1-C6 ae Te | oe | L

2. Nova 800/1200 Console Print D-001-000089-05.

CLOCKS NOW DETERMINED BY CONDITION OF RUN.

a Ce | LLL ULLAL

BS te + |
A. RUN RESETS IF KEY WAS AC EXAMINE OR AC DEPOSIT.

NEXT STATE IF RUN DOES NOT RESET;

KEYM-IF KEY WAS DEPOSIT, DEPOSIT NEXT, EXAMINE, EXAMINE NEXT OR PROGRAM LOAD.
FETCH-IF KEY WAS START

_ B. RUN RESETS IF KEY WAS DEPOSIT, DEPOSIT NEXT, EXAMINE OR EXAMINE NEXT.

NOTE: IF KEY WAS CONTINUE, INSTRUCTION STOP OR MEMORY STOP

MEM CLOCK —J7~LJ71S1Ls1
a GENERATES CPU CLOCKS:eed eensKEY SEEN NEXT STATE DETERMINED

RUN | ) i —— BY MACHINE CONDITIONS.

DG6-00037
‘Figure K-2 The CPU Key Sequence Timing Diagram
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Table K-1

Control Switch Decoding To The Instruction Register ~

‘CONSOLE | |

INSTRUCTION TRO | IR1 | IR2 |1IR3 | IR4 | IR5 | IR6 |IR7 | IR8 TO 15

~ | | - ACO 0
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,_O
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AC AC1
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Table K- 2

Through POA

| Backpanel Connections To The Console

POA on BACKPANEL ~ POA BACKPANEL
PIN SIGNAL PIN PIN | SIGNAL PIN

1 GND Bl 27 +5 B4

2 MEM15 B18 28 MBO15 A4i1
3 MEM14 B76 29 MEM{13 A35
4 MBOi3 A37 30 MBO12 A39
5 MEMi2 (A386 31. | MEMIi A5l
6 MBOTI Bd 32. | MEMIO A45
7 MEM9 A53 33 +Vi AMP N/A (BUS TO

| | POWER SUPPLY)

8 MBO9 BS 34 MEM8 Ab55

9 MBO7 B14 85 MBO6 B16
10 MEM6 B22 36 MEMD5 B26
11 MBO5 B32 | 37 MEM4 B28
12 MBO14 A438 38 MBO3 B43,
13 MEM2 B47 39 MEMO B71
14 MBOI1 B17 40 LAMP GND
15 MBO2 B44 41 MEMI1 B70
16 MBO4 B42 42 MEM B24
17 GND > B2 43 MEM3 B68

18 MBO8 B12 44 MBO10 B8
19 RESTART | | |

ENABLE A32 45 STOP | A31
20 RST A30 46 CONT DATA A28

21 CON RQ A27 47 CONT+IST P+

| | MSTP A25

22 CON INST A22 — 48 MSTP A20
23 PL A19 49 CARRY A15
24 ISTP A17 50 FETCH | A13
25 ION Al16 51 EXEC All
26 RUN Al4 52 DEFER Al12
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SECTION P

THE POWER SUPPLY

INTRODUCTION

The Nova 1210 power supply is mounted on the back- |

panel below the circuit boards where it converts —

either 110Vac at 60Hz or 220Vac at 50Hz to reg-

ulated, current limited 5Vdc, -5Vdc, +15Vdc for .

the logic and memories, and to unregulated 6.3Vac. |

for the real time clock. With the power monitor

and restart option, the power supply interrupts the

computer when it detects a line voltage failure (less

than 90% of nominal), stops the computer when the

voltage gets too low for reliable operation, and

issues a start pulse to the computer when the line

voltage recovers. >

POWER SUPPLY CIRCUITS —

‘The 30V Unregulated Supply

110Vac or 220Vac are input through the power cord

to a switch on the console S1, then on to trans-

former T1. The two primaries of Tl are wired

in parallel for 110Vac, and in series for 220Vac.

Note that the cooling fan operates on 110Vac only.

The secondary of the transformer is wired to a full

wave bridge rectifier which outputs approximately

+ 30Vdc (30-35Vdc) into anRC filter, and subsequent-

ly to the +5V and +15V series pass switching reg-

ulators. | |

The Series Pass Switching Regulators - |

A series pass switching regulator acts like a

multivibrator which sets when it detects a low out-

put voltage and resets when it detects a high out-

put voltage. When the regulator is set,it gates

current from the 30Vdc supply into an LC circuit

and the load; when the regulator is reset,the load

draws all of its power from the LC circuit until

the circuit is sufficiently exhausted to be re-

charged by the regulator. The frequency at which

the regulator sets and resets varies from 0 to25KHz

depending on the load.

There are two such regulators in the 1210 power

supply, one for the +15Vdc (Figure P.1) and the

other for the +5Vdc (Figure P.2). The -5Vdc is

taken from a 3:1 transformer in the +15Vdce circuit.

P-1

Note that the outputs ofthese circuits are DC levels

with about .15V ripple at frequencies which vary

with the loads.

The Fuses |

The 1210 power supply has two 10A fuses, one be-

tween the power cord and the switch S1, and the

“other just after the bridge rectifier. The first

will blow if there is a short in the cabling to S1,

the second will blow if the +15Vdc or +5Vdc levels

rise high enough to trigger an SCR, which then

creates a short between the 30V supply and ground.

‘The Power Fail Module

This module detects a line voltage failure and out-

puts the signals shown in Table P-2.

REFERENCES:

1. Fairchild Semiconductor Integrated Circuit
Data Catalog - Fairchild Semiconductor 1970

2. Backpanel Nova 1210 print No. D-001-000207-
00 : |

3. Backpanel 1210 Power Supply print No. D-
| 001-0001'72 -02
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Output Voltages of the Nova 1210 Power Supply

Table P-1

! Output Voltage Level | | Output Maximum Used
| - Name | Voltage — Current | On Remarks

+ Vv Lamp 14.5--15.1Vdc Console Full Wave Rectified,
| oe (.15¥V ripple) Lamps short circuit & over -

OT voltage protection;
| regulated

+ V MEM . XY moon
_ Drivers —

: -DV |; =-9->-TVde > 1A Sense | |
—_ | 0 qa pinnta) Amplifiers Overcurrent

| & tov ripple) Protected by a diode

+5V | : 5.2-5. 4VDC 10A IC Logic Full Wave Rectified,
—— lf a Rar meantoa): | | a short circuit and ©

| (.15V ripple) - overvoltage protection |
| . _ regulated |

RINH<0, 15> 14.5--15.1Vde | 760mAdce ooo
| ABAD ett’ each Inhibit |

(.15V ripple) Drivers

| 60Hz | 6.3Vac | 500mAde | Real Time This signal has the -
ES 

| 
Sp 

| Clock 
same frequency as

BO the line (input) voltage

B84 / 14.5-15.1Vdec - Memory Turns off memory
(.15V ripple’ Drivers _ drivers when +15Vde

| A PRY Fripp e) | reaches +12Vdc

[ A10(VINH) | | 14,5--15.1Vde Memory Current Limited
a | ~(.15V ripple) — Inhibit | : | |

| | _ Logic

Output. Signals ¢ of the Nova 1210 Power Fail Module

Table P-2

- SIGNAL NAME SIGNAL FUN CTION

PWR FAIL

MEM OK

+5 OK

-sets the POWER LOW flag in the

processor when the line voltage

drops to 90% of nominal voltage.

_-resets the RUN flag and stops the

_ computer when the + Vmem (+ Vdc)

voltage goes too low for the memory

- to function reliably.

sets the RUN flag and starts the com-.

puter when the +o5Vdc has risen to

A, 4Vde.

p-2
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. . +15V

M+ —_ . FEEDS +5V DURING

. ; Ub POWER DOWN

= | Be2v ©

412 $ 8 |

[VOLTAGE ——~S |
REFERENCE ~

[REGULATOR VOLTAGE . 13 iL M AW

VREF |: .
| IV on | ~ | | | @® 3 |

LoS 9 iyo SY COMPARATOR | | , 4 y—0+5V
ORIVER a

| > © | . 5.4V

30 VNR a on | . fo N
| «2.7K | gi0 | Bs | | 5.2V —
| \ _ FREQUENCY VARIES FROM

l - O TO 25kHz
| | | 220K |

| CT : |
| } tt | :
| : current (a) | - POSITIVE FEEDBACK LOOP a © —.

L___ yp . WHEELING
‘ 1ODE

e7 ® m4aV
8

2

$

t
06-00092 NOTE:

I. UNLESS OTHERWISE SPECIFIED:
_ ALL RESISTANCE VALUES ARE IN OHMS

Figure P-1 Simplified Schematic of the +5Vde Series Switching Regulator. When the comparator senses a

difference between the (divided) reference voltage (1) and the output voltage (2) it switches, turning on the

driver transistor (3) and consequently the series pass transistors (4). Current is shunted through the series

pass transistors to the coil, output capacitor and load (5). The output voltage rises, reducing the error
voltage to the comparator, which resets, turning off the driver (3) and consequently the series pass tran-
sistors. Now the load is supplied from power stored in the LC circuit. The back emf developed across

the coil as a result of this switching is dropped across the free wheeling diode (6). Note that each time the

comparator is forced to switch it. is driven into saturation by the positive feedback loop which includes’ the
220K resistors (7). |

The current limiter (8) turns on if the output voltage drops below about 4V, turning the driver (3) and sub-
sequently the series pass transistors (4) off. The supply is latched in this state until power is removed and

then returned. | ee Bes - |

The diode at (9) feeds the 15V into the +5V supply during power down, forcing the 15V to drop faster but the
+5V to the IC's to hold longer. The memory driver supply is switched at (9) of Figure P-2, when the 15V

drops too low. | | | | |

p-3 Rev. 01
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NOTE: >
i. UNLESS OTHERWISE SPECIFIED:

ALL RESISTANCE VALUES ARE IN OHMS

Figure P-2 Simplified Schematic of the +15Vdc Series Switching Regulator and the -5V Supply. When the

comparator senses a difference between the reference voltage (1) and the divided output voltage (2), it

switches, turning on the driver transistor (3) and consequently the series pass transistors (4). Current

is shunted through the series pass transistors to the coil, output capacitor and load (5). The output

voltage rises, reducing the error voltage to the comparator, which resets, turning off the driver (3) and .

consequently the series pass transistors. Now the load is supplied from power stored in the LC circuit.

The back emf developed across the coil as a result of this switching is dropped across the free wheeling
diode (6). Note that each time the comparator is forced to switch it is driven into saturation by the positive ~*

feedback loop which includes the 220K resistor (7).

The current limiter (8) turns on if the output voltage V MEM drops too low, or if the current at either ter-
minal of (9) (memory inhibit and memory drive) is too high. When on, the current limiter turns off the

driver and subsequently the series pass transistors, latching the supply into this mode until power is re-
moved and then returned.

The transistor at (9) will switch off when the +15V drops too low for memory to function properly, thus re-

moving power to the memory drivers.

The -5V is ‘generated through the 3:1 transformer at (10). ‘The 50Q resistor at (11) guarantees -5V (i.e.,
voltage across the coil) during No Load.
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SECTION M

THE

A REVIEW OF CORE MEMORIES

A ''bit't of information can be stored in a ferrite

core by magnetizing the core in one of two pos-

sible directions or ''states'’ and then calling one

state a 't1'' and the other state a 0", similar to

a flip-flop. Unlike a flip-flop, however, a core

cannot be read simply by examining its output

_ voltages; a core is read by forcing it into the ''0"

state and then watching for the current pulse which

is always generated when a core changes state.

If the pulse occurs, then the core must have been

in the ''1" state before it was excited; if no pulse
occurs then the core must already have been in the

''Q'' state because no transition took place.

Reading a core, then, always leaves it in the ''0"

state and although the information that it contained

has probably been transferred to some register

which was set by the current pulse, that informa-
tion is no longer in the core, and it usually has to

be restored with what is called a ''write cycle".

Writing means setting the core to a one or a zero,

depending on the state of the memory register that

usually contains core bound information.

Reading or writing into a core is a matter of send-
ing current pulses along wires into the core; the

direction of current relative to the core determines

into which state the core will move.

MEMORY

Data General's core memories contain many thou-.

sands of these ferrite cores strung together like

beads on wire. Each core has three wires pas-

sing through it, and these wires carry the currents

to magnetize them and the pulses which occur when

they change state. The memories are wired so

that the computer can select any group of 16 bits at

once, and read or write a complete 16 bit word

"in parallel''. A group of 16 cores, called an

''address" is picked by passing current down two

selected wires called X and Y, which are strung

into the cores so that they both pass through only

one address. The combined effect of current in

these two wires is enough to flip the core into the

zero State if it is not already there. Each core

that flips sends a pulse down its own third wire

called the sense wire which is then fed into one

flip-flop of a 16 bit Memory Buffer. The flip-flop

sets if it sees a pulse, and remains static if it

does not. The register which selects the X Y wire

or "lines" is called the Address Register.

Restoring the contents of the address involves re-

setting those core bits that set ones into the Mem-

ory Buffer. This is done by sending reverse cur-

rents down all the X and Y lines of that address,

and inhibit currents to these bits which should re-

main in the ''0'' state. The contents of the mem-

ory buffer could be changed before this write-cycle

so that new information is entered into the address.

X EXCITATION WINDING

INHIBIT

DG-00096

" Y EXCITATION WINDING

SENSE AND

Figure M-1 Simplified Schematic of a Memory Core

A core will remain in the "one" state until cur-

rents pass through the X and Y excitation windings

and force it into the ''zero"' state. The transition

causes a pulse to travel down the sense winding to

the detection logic. The core can be reset to the

one" state by reversing the currents in the X and
Y windings. The transition will still cause a pulse

to be generated in the sense and inhibit winding,

- but the sense logic is disabled at this point.

Rev. 01



Data General Corporation (BGO) I has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and maintenance of DGC equipment |and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or in part without DGC's prior written approval nor be{implied to grant any license to make, use, or sell equipment manufactured in accordance herewith. ,

DATA GENERAL'S CORE MEMORIES

The memories used on the basic computer consist of

cores arranged in a three wire 3D scheme in which

the sense and inhibit functions share the same wire.

The cores are laid out in a single planein mats, and

- wired together in the bow tie pattern shown in Fig-

ure M-2. There are four core planes available; 1K,

2K, 4K, and 8K. Each plane is assembled on a

''daughter" board which is mounted on a15" by 15"

''mother" board, where most of the memory logic
sits. Power is supplied by the chassis supply.

The - memory logic on any board consists of drivers,
sense amplifiers, a Memory Address Register, a

Memory Buffer Register, Multiplexers, and Mem - |

ory select logic shown in Figure M-3.

Data is transferred between memory and the cen-
tral processor or an 1/0 device along three data

buses called:

The Memory Select Logic

When a memory board is plugged into a computer,

its select logic must be wired to respond to the

correct code in the MA register, since the MA

registers of all boards are loaded with the same

address at the same time. This wiring is done

with a set of jumpers that connect either the 0

or 1 side of the high order MA bits to an 'tand"

gate. The output of this ''and'" gate will be true

only if the code for which it is wired is in the MA

register, and only when this output is true can the

memory respond. This code must be unique to —

that memory board.

The jumpers are forced into points on the board.
These points are located on the logic side of the
board at the lower right hand corner when its —

fingers are pointing at you. If there is a mixture

of boards, i.e., 1K, 2K, 4K or 8K, itisa good.

policy to wire the largest board for low core, the
second largest above it and so on. This way there

MEM | . reat tere gut hom i memory to will not be any gaps in the system's core map.
oe 

| 

_ 

- 

ic

MBO lo transfers ata tom teCon- SE tiaras an meer

DATA which transfers data between 1 mem - REF ERENCES: |
| ory and I/O devices in either direc - 8K Memory Prints - #001 -000238 -00

Hon. 4K = ~~ _ Memory Prints #001-000236-00 —
2K 2 Memory Prints #001-000234-00

| 1K _ Memory Prints #001 -000232 -00

7 : | | | STROBE A oe = a . Yes Yeo Yas Y30 Y31 30 Y1 Yo

- toe | so

ae ta + ihe

| DIFFERENTIAL =
AMPLIFIER |

+VINH(I5V) : Ne

| DG-00097
DAA ...f_A AA ul sl ce
4Q—w—o +15

INH GATE A

Figure M-2 Simplified Schematic of The Core Memories Sense and Inhibit Lines
The sense and inhibit functions share the same wire. The sense circuitry, (1), sees both ends of the wire,
and detects negative pulses: ¥ with a differential amplifier.
STROBE time.

The inhibit logic, (2), drives + 15Vdc level into the middle of the same wire at INHIBIT time.
is divided and passes through all cores to ground through the diodes at the other end.

M-2

The output of this amplifier: is examined at

The current
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Figure M-3 Core Memory

* Issued by CPU

TO OTHER

. —— ZI MEM <0, 15>

| MEMORIESa z+ MBO<0,15>

During a typical FETCH instruction, the CPU outputs the memory address on the MBO <0, 15> data lines
and then issues MA LOAD. READ I/Ois high, so the address is strobed into the Memory Address register

and output to the driver select logic. Then, READ 1 and READ 2 are issued,gating the X and Y currents
to the selected address. A little later,STROBE is output by the CPU and it gates all core pulses into their

corresponding Memory Buffer bits. The Memory Buffer is then re-read back into core by reversing all
the driver currents and gating the INHIBIT signal issued by the CPU to those bits which are not to be re-
set. If the contents of the address are to change, the Memory Buffer is loaded with the new word before

the address is re-written. |
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Figure M-4 Wiring Up The Select Logic of 1K and 2K Boards
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Te] s|4 J
MA REGISTER

° 4K BOARDS |
Selecting 4K Memory Boards. On the

|

JMPERED | NUMBER SORE TAL) lower right hand side of the board be-
- ilel3 : — tween U33 and U34 there are 3 sets of

, — 4 points. The first two sets are wired

0};9}|0 | 00000-07777 to MA<1, 3>0n the 1 and 0 sides re-

0; 0} 1 2 10000-17777 spectively, the last set is wired to the
3) | _ "and" gate. The board of this figure

Oytye S — 20000neTTTT is wired for 010, board #3. ONLY
Opty! 4 30000-37777 THE FIRST THREE POINTS OF A

||}0j;0 5. 40000-47777 SET SHOULD BE JUMPERED.

0; | 6 50000-57777

Py bt yo 7 60000-67777

pyri 8 70000-77777

Oo SELECT

. . 1 [2] 3 | _ 3
MA REGISTER

8K BOARDS | Selecting 8K Memory Boards. On the.
MA BITS. - BOARD ADDRESSES ENABLED lower right hand side of the board be-
JUMPERED NUMBER (OCTAL) — tween U30 and U31 there are 2 sets of

1 | 2 6 points. The first set is wired to MA

—— : <1, 3>0n the 1 and 0 sides; the second

O10 | 00000 - Iv ri7 set is wired to the "'and'"' gate. The
O|! 2 20000 -37777. _ board of this figure is wired for 10,

110 3 40000 -57777 board #3. ONLY THE FIRST FOUR

POINTS OF EACH SET SHOULD BE
1} | 4 60000 -77777° a JUMPERED.

DG-000958 ~

Figure M-5 Wiring Up The Select Logic of 4K and 8K Boards
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Table M-1

External Memory Signals

SIGNAL NAME

DATA <0, 15>

| INH TRAN ~

INHIBIT SELECT

MA LOAD

_ MB LOAD

READ VO

RELOAD DISABLE

STROBE

MBO <0, 15>

_ FUNCTION

16 bidirectional lines which

carry information to and from

_ devices on the IN-OUT bus.

Issued by CPU-1 to strobe the |

MB register onto DATA <0, 15> |

lines.

Issued by CPU-1 to prevent the

MB register from outputting to

the MEM <0, 15> bus during

a data transfer from the con-

sole. |

Issued by CPU-1 to prevent the
memory from being selected.

Issued by CPU-1 to load the MA

register. |

16 lines which carry information

from the memory to CPU-1.

Issued by CPU-1 to clear the

MB register.

Issued by CPU-1 to load the
MB register. | |

Issued by CPU-1 to select the
memory drivers.

‘Issued by CPU-1 to select _
memory drivers. | -

Issued by CPU-1 to enable the

DATA <0, 15> lines into the

MD <1-15> lines.

Issued by CPU-1 to inhibit MB
Load.

Issued by CPU-1 to strobe core

pulses into the Memory Buffer.

16 lines which carry information
from CPU-1 to memory...
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SECTION I

INSTALLING THE COMPUTER

INTRODUCTION

This section explains how to unpack, assemble
and cable the computer.

PLACING THE COMPUTER

The computer room must be large enough to ac-
commodate the equipment, operating personnel,

tables and chairs, storage space (for tapes, man-

and listings); service clearances and possible

future expansion. The room should be well lit and

clean, with adequate primary power. The tempera-

ture and humidity must fall within acceptable
tolerances of the most sensitive peripheral.

Overhead sprinklers should be ''dry pipe'’ sys-
tems that remove primary power from the room

and turn on a battery operated light source before

opening the master valve. If power connections

are made under the floor, use waterproof recepta- — ;
cles and connections. Any carpeting should be of

the type that minimizes static electricity, and

metal flooring should be well grounded.

UNPACKING THE COMPUTER |

The computer is shipped in the kit shown in 1 Figure |
I-1. |

1. Open the top of the outer carton; remove all
_ cables, manuals, packing filler, etc. |

2, Remove the styrofoam container (it and
contents weigh about 50 pounds) and place
it on a flat surface right side up.

3. Unstrap the container and remove the top.

4. Carefully remove the styrofoam block from
the back of the computer.

5. Remove the computer, placing your hands ©

under the chassis front and back.

6. The computer is sometimes shipped with

cardboard spacers in spare slots to keep

the boards from vibrating during shipment.

Remove these.

Table I- 1

The Nova 1210 Electrical, Mechanical and Environmental Specifications

Current Po _ Pg ae a oe tg oes tePower - Heat |. Operating _ Storage Humidity Maximum | Maximum Oi sions | Service Weight |tage NOMIRAL, Dissipation Dissipation ‘Temperature |Temperature | (Rel) Wet Cable Pinas | Clearance | (iba)
| @ hsv (W) (Btu/he) (min-max F) |(min-max F) | (min-max) | Bulb Length | | finches)

110 9° 1000 3400 32-130 [|-30-+160 20% 90% 78°F IN~OUT HEIGHT BACK PACKED |
| , | | 50FT 5% | 3" 55 ft

WIDTH FRONT UN-

7% | 36" {PACKED

LENGTH | | 40

The Nova 1210 operates from a single phase source at 115V 60H « or 220V +50Hz all +20%. This device
has a separate 4.5 foot power cord terminating in a standard 3 wire single phase male connector. An

earth ground | connection must be supplied through the power cord.

Rev. 01
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STYROFOAM

(TOP)

NYLON STRAP

AND FASTENER

STYROFOAM SPACERS
(USED WITH 1220 & 820

STYROFOAM BLOCK

(USED AS A SHIM

FOR THE 820 [210 & 1220)

14t x 144 CARDBOARD
SPACERS

STYROFOAM
(BOTTOM)

CORRUGATED

BOX |

Figure I-1 The Nova 1210 Shipping Kit
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PACKING THE COMPUTER ASSEMBLING THE COMPUTER

1. Locate the original shipping container and Assembling the computer outside the factory in-

packing material. If it is not available, order volves installing memory or controller boards or

a shipping kit from Data General Corporation. mounting the chassis into a 19'' rack.

DO NOT SHIP THE COMPUTER IN ANY OTHER

CONTAINER.

2. Fill any spare slots ‘usta ihe chassis with just Stalling or Removing Boards
enough cardboard spacers so the boards don't
bounce during shipment. The Nova 1210 computer, has slots for four 15" X

15'' circuit boards which plug into four sets of 100

3. Place the computer in the bottom half of styro- pin connectors on the PC backpanel (Figure I-2).
foam container "front justified'' with the back The slots are numbered from the bottom up and
end on top of the extra rib. Pack the power assigned as follows:

cord into the hollow area at the back. Fill in .

- the space at the back with the styrofoam block Slot Number Boards Accepted

to prevent the computer from moving during | |

shipment.

. 4. Put on the top of the styrofoam container and _ I : | CPU-1 Only
_ strap the two pieces together. | 2 . Any 1210 Memory or

5. Put the styrofoam container into the cardboard © | option (Bu mo
box. Place any odds and ends on top of the con- | “OP
tainer, and fill in any empty spaces with card- 3 Any 1210 Memory or

board or pieces of styrofoam. the I/O Interface As-

6. Close and seal the cardboard box. a | sembly (4007)
7. Call your local Field Service representative + | Any 1210 Memory or° y P Controller

for the correct address if the equipment is to

_ be shipped to Data General Corporation. Note that slot 3 has special wiring for the 4007.

MEMORY OR CONTROLLER

MEMORY OR I/O INTERFACE
okie —— ==

MEMORY OR MULTIPLY. DIVIDE a ool

Figure I-2 Nova 1210 Board Slots

Rev. 01
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Note that if the Multiply Divide option 8107 is used,
it must go into slot 2, and if the I/O Interface As-

sembly is used it must go into slot 3. If a new mem-

ory board is installed, check that the select logic

jumpers are correct (see section M). |

If boards are installed or removed from the com-

puter chassis it is important that the integrity of

the Program Interrupt and Data Channel priority

systems be preserved. The Priority systems of

the Program Interrupt and Data Channel facilities

eachuse ascheme in which a wire is chained through

every controller one after the other in such a way

that only when there is an enabling level on that

wire can a controller effectively request service

of the facility. The enabling level on the wire will

appear at any given controller only if all control-

lers closer to the computer on the chain are not re-

questing service themselves; i.e., whenever a con-_

troller requests service it removes the enabling

level from all devices below it on the chain. There

are two chains, one for the Program Interrupt and.

the other for the Data Channel.

The program interrupt chain enters a board slot at
pin A96 and leaves at pin A95; the data channel

chain enters at pin A94 and leaves at pin A93.
(See "How to Use the Nova Computers" for more
details.) —

Here are the rules:

1. Memories do notuse the daisy chain systems

so the chains bypass them.

2. All controllers that use the interrupt system

~ must be included in the interrupt chain; all

controllers that use the data channel must be

included in the data chain.

3. The Data Channel and Program Interrupt
chains are completely independent and must

not cross. Each chain must run through the

controllers in series, NEVER in parallel.

4. Be careful of controllers that use the Pro-

gram Interrupt system but do not use the

Data Channel system; the Data Channel chain

must bypass them. ?

_ Rack Mounting The Computer

The Nova 1210 can be mounted in a standard 19

inch rack, so each unit is shipped with rack slides

attached and all of the necessary mounting hard-
ware included. Figure I-3 shows how the right

side of the rack slide is assembled in a cabinet;

the other side uses identical hardware.

Leave at least two inches open at the back for cables
and about 36"' open at the front for servicing. The

console protrudes 1 3/4" inches out of the front of —

the rack.

[-5

OUT bus.

-eontroliers.

CABLING ASSEMBLIES TOGETHER

Types of Cables

There are five types of cables used on a typical in-

stallation; I/O cables, device cables, internal cables,

interdevice cables, and adapter cables. The correct

cables are supplied with the equipment unless other -

wise specified in the price list. |

I/O Cables connect peripheral controllers mount-

ed outside the computer chassis, to the computer IN-

The cables form a daisy chain from con-

troller to controller and finally to the computer

chassis, where the first cable must terminate in a

female connector compatible with the 100 finger

male called P3 shown in Figure I-4. Controllers

mounted inside the chassis are connected to the IN-

OUT bus through backpanel etching, and therefore

do not need an I/O cable.

_ Device Cables connect each peripheral controller to
the device it is controlling. When such a controller

is inserted into the Nova 1210 chassis, an internal

cable is run from the appropriate backpanel pins to

a male connector such as P5 of Figure I-4. The

device cable must then run between the male pad-

dle board on the 1210 chassis and the device.

‘Internal Cables are added when the controller is
added, whether in the factory or in the field, so each

shipment includes a wire list for the internal cable,

and the internal cable itself. Figure I-4 shows how

the paddle boards are mounted on the chassis.

Interdevice Cables interconnect peripheral devices.

Some controllers will drive more than one device

of the same kind, such as industry compatible tape

In this case the device cables are

daisy chained from device to device in the same

- way that the I/O cables are chained between con-
trollers. The cables which interconnect the devices

are not always the same as the device cable that

runs from the controller to the first device, how-

ever, so these cables are called ''interdevice cables".

Adapter Cables reconcile different cabling schemes.
The Nova, Supernova, Nova 1200 and Nova 800

series computers use Cannon connectors instead

of paddle boards for their device and I/O cables,

and Data General supplies adapters so that periph-

-erais used on these machines can aiso be used on

- the new models, or the other way around. |
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Figure I-4 -Sketch of the Nova 1210 Cabling Scheme

Signals from the backpanel pins are connected to

edge connectors called P3, P4 and P5 which are

mounted parallel to the backpanel at the back of the

chassis. The fingers of P3 are permanently con-
nected to the IN-OUT Bus signals according to Table
I-2, via etched tracks on the backpanel's PC board.

P4, a three plug 60 finger paddle board is mounted

and wired-in only when the paper tape reader, the

paper tape punch or the EAloptions are installed in

slot 3. P5, a 100 finger paddle board which ac- © |
cepts 48 signal wires and 2 ground wires is mount- | | -
ed on standoffs beside P4 and wire wrapped to back- |
panel pins when itis needed. P2, the teletypewriter

cable is mounted on the backpanel pins A-83, 85, | | .
87, 89, 97, 99, keyed to 3B69, 3A6. POA is an

edge connector through which backpanel signals |

communicate with the console. ~~

INTERNAL

CABLE

TELETYPEWRITER
AIR CABLE .

INLET (SLOT 3) |

ITEM DESCRIPTION

CABLE Al | | P3 IN-OUT BUS

TIE ey, 1A 2 | P4-A PAPER TAPE READER OPTION

Ee 3 | P4-B EIA OPTION

——_ TAB 4 | P4-c PAPER TAPE PUNCH OPTION

1Z :
A 5 | Pp4STRAIN L A

RELIEF 6 |P5 | .

CLAMP > | P2 TELETYPEWRITER INTERFACE
CONNECTOR-SLOT 3

8 |POA CONSOLE

oO 0G-0000/ . (2)
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Table 1-2

P3 Interconnections for Nova 1210 |

LETTER SIDE

P3

NUMBER SIDE _ SIGNAL NAME

NS Madde TD HOD RoR oO BOTONKKSSICHMAANAZABCAGCEAAONWDS
——_ ee

ee

Ce

1 THRU 50

- ——- mem «ae se el eet

fences eee RI gi 0 i |

Le eee

Lene ee

Pe a a a aE oe

GND

GND a

PWR ON (+5V)

~MSKO

INTA

DATIB

DATIA.

DS3

DATOC

CLR

STRT

DATIC

DATO B

DATO A

DCHA

DS4
DS5

+DS2

DSi
IORST

DSO
IO PLS

I-7
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Cabling The system

Turn all systems off, do not plug in | any power

cords, then:

1. install all internal cables not factory in-|
stalled,following the instructions in the |

appropriate controller’ Ss manual.

2. install all device cables remembering not
| to exceed the maximum length in each case.

Be careful to protect each cable from wear —
and tear.

3. install the teletypewriter cable as shown in
Figure I-4,

4. measure the line voltage of each service
outlet, and check that it is correct for the

computer.

5. measure the voltage between the ac return
line and the frame ground at each outlet.

THIS MUST BE ZERO.

6. plug the power cord of each device into its
service outlet. | |

Nova 1210 Rack Installation Print D-010-000013-01.

REFERENCES

How To Use The Nova Computers

Rev. 01
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‘SECTION N

MAINTAINING THE COMPUTER

INTRODUCTION

The Data General Corporation supports its equip-
ment with a large field service organization, cus-

tomer training programs and technical documenta-

tion. This section summarizes these services and

includes tips on preventive maintenance, recom-

mended tools and trouble shooting.

FIELD SERVICE ORGANIZATION

Field Service Programs

Data General's Field Service Organization currently
offers its users a choice of three maintenance serv-

ices. These services are subject to change without

notice.

1. On Call Service Contract under which DGC will

repair equipment at the installation when DGC

is notified of a problem by the user. DGC also

provides preventive maintenance on a regular .
schedule under this contract. Parts, labor and

travel are included in the monthly payment |
schedule which is determined by the type and

amount of equipment to be serviced and the

distance between the installation and the near-

est DGC service center.

2. Warranty Extension Service Contract under
~ which DGC will: }

(1) repair equipment when it is returned to the

DGC factory in Southboro, Mass. The user

assumes full responsibility for freight and

insurance charges to and from the plant.

Parts and labor are included in the monthly

payment schedule. |

(2) repair equipment at the installation when

- notified of a problem by the user. Parts

are included in the monthly maintenance

schedule, labor is charged at reduced

rates and travel is charged at the pre-

vailing standard rates.

3. Hourly Service under which parts, labor and
| travel are charged as needed at prevailing

rates. No contract is signed for this service.

Field Service will also generate on request a com-
plete spare parts list for any installation, and rent

or sell replacement and loaner boards.

| General Terms and Conditions (Subject to change
without notice).

1. Equipment which is not under a DGC
service contract or normal warranty is

subject to an inspection by DGC Field

Service before it is eligible for a service |

contract. All costs for this inspection are

borne by the user.

2. The user must bear all maintenance costs

incurred as a result of unauthorized changes

to DGC equipment. These costs will be

- charged as Hourly Service, regardless of
_ the type of service contract existing be-
tween DGC and the user.

3. No additional service charge will be added
for new (add-on) equipment until the war-

-ranty period of that equipment has expired.

4. All services are offered between 9 a.m.
and 5 p.m. Monday through Friday exclud-

ing DGC holidays. |

5. The minimum contract period is 6 months.

6. Field Service price schedules are available
on request from Data General Field Serv-

ice, Southboro, Mass. 01772, Telephone

617- 485-9100.
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TRAINING ORGANIZATION

Data General's Training Organization currently of-
fers its users four types of training courses. These
courses are subject to change without notice.

Mainframe Maintenance Course. This course

covers the logical structure of the central proces-

sor, memory, operator's console and power supply.

Students must have experience with digital logic,

integrated circuits and computer principles.

Fundamentals of Mini-Computer Programming.

This course covers number systems, logic, flow

charts and computer architecture. Students

should have an aptitude for mathematics.

Basic Programming. This course covers Data
General's assembly language utility software in-

PREVENTIVE MAINTENANCE

Periodically carry out the checks listed in Table,

N-1, and remember the following points:

1.

cluding loaders, editors, debuggers and assemblers.

Students should have experience in programming.

Advanced Programming. This course covers Data

General's Operating Systems, DOS, RTOS and SOS.

Students must have experience in programming.

Courses are scheduled regularly in the training

department at Southboro, Mass., and occasionally

in field offices. Special courses can be arranged.

For more information call or write

Training Department

Data General Corporation

Southboro, Mass. 01772

Tel. 617-485-9100

N-2

it is very poor practice to use the equip-

ment as a counter top, particularly for

liquids like coffee or soft drinks.

always check the line voltage before plug-
ging an expensive piece of equipment into

an unknown socket. (see Section I).

be careful not to get metal filings into the
equipment; for example never let the equip-

ment room be cleaned with steel wool.

never clean the equipment with a vacuum.

cleaner that has a metal (conducting) noz-

zle.

always be aware that too much heat, mois-

- ture or contaminants can do much to harm

the equipment. (see Section I).

be very careful how cables are routed;
they should never be strained, cramped or

crushed (underfoot).
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Table N-1

Preventive Maintenance Check List

o Item

Mechanical Connections

Wiring and Cables

Air Filters

Modules and Components

Fans. :

Diagnostics

Indicators and Switches |

Cheek

1. that all screws are tight and
that all mechanical assem ~

blies. are secure.

2. that all crimped lugs are
secure and properly inserted

_ onto their mating connectors.

1. all wiring and cables for
breaks, cuts, frayed leads, or

missing lugs. :

2. wire wraps for broken or

missing pins.

3. that no wires or cables are
- gtrained or cramped.

4. that cables do not interfere
with doors, and that they do not

-chafe when doors are opened =

and closed. 7

all air filters for cleanliness and
for normal air movement through

cabinets.

1. that all modules are properly
- seated. Look for areas of dis-

-eoloration on all exposed

surfaces. |

2. all exposed capacitors for
signs of discoloration, leakage,

or corrosion.

3. power supply capacitors for
: ‘bulges.

all indicators and switches for
tightness; check for cracks,

discoloration, or other visual

defects.

for broken fan blades.

Run all diagnostics periodically
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Table N-2

Recommended Maintenance Tool Kit

ITEM | QTY. DESCRIPTION MFG. & PART No.

1 1 6" combination slip joint pliers Utica # 5-6

2 | 2 5 1/2" needle nose pliers Utica # 654-5 1/2

3 1 4" needle nose pliers Utica # 23-4 -

4 1 pt diagonal wire cutters | Utica # 44-5

5) 1 4 diagonal wire cutters Utica # 347-4 CFJS

6 1 5" ignition pliers Utica # 517-5

4 1 Screwdriver kit including handle, |
| 3/16", 1/4'', 5/16" slotted #1, |

#2 phillips blades, each 4" long Xcelite # 99 PV-6

8 1 3/32 slotter screwdriver with |
2"' blade Xcelite # R3322

9 1 1/38" #0 phillips screwdriver Xcelite # P12S

10 1 Magnetic pick up tool Bonney # K26

11 1 3 /32 through 3/8, 10 pc nut |
i driver set Xcelite # PS120

12 1 Xacto knife

13° 1 6" adjustable wrench Utica # 91-6

14 1 | Ignition wrench Bonney # N24R

15 1 Set of 25 feeler gauges with
_ 3' blades Bonney # K53

16 1 Set of 15 hex keys Bonney # N6R

17 1 Slotter 5M screw starter Bonney # 5527

18 1 Phillips 6 1/4" screw starter | Bonney # 556

19 | 1 5'' adjustable wire strippers Utica # 110-5

20 - 1 Set of 4 cut needle files Hunter # F228A

21 1 4 1/2" electrical tweezers Hunter tf B3M3

22 1 “flash light

23 | 1 Can Quick Freez (circuit cooler)

N-4
Rev. O01
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Table N-2

Recommended Maintenance Tool Kit (Continued) —

ITEM | QTY a a DESCRIPTION Oe MFG. & PART No.
24 1 . Can degreaser (flex remover) - | oe

25 a — 16P 1/C test clip

26 1 23 1/2 watt soldering iron with | oe
. iron plated chisel tip re fo Ungar —

| 27 to.) mae 47 1/2 watt soldering iron element

. 28 | 1) | / 1b, 60/40 resin core solder | ee Kester
29 | 8 : | Spools of solder wick | |

30. 2 Acid brushes ~

31 1 Vacuum solder removal tool _ |

— «382 7 1 ; Multimeter | - : of : Simpson # 260

33 1 1. . Tool carrying case |

(34 1 Oscilloscope . | | / 8 = Tektronics # 453

35 | 1 | Current probes eee eas ee Tektronics # P60-22

Table N-3 _

The Nova 1210 Diagnostics

‘Diagnostic. | Part No. Binary Tape No. | as Description |

Address Test —— —*|_~=—-:097-000007. | ~—- 095 -000005 -| checks memory address
Oe fp fp | | selection logic _

Checkerboard II | 097-000014 — 095-000031 == | _~—_—s tests memory sense
a a . | oe | amplifiers and inhibit

| Nova 1210 Logic 2 : ee | : - ae |

Test = ~—~—~*|_~-.097-000017. += | ~=095-000036 ~=ss—is|_~—sttests CPU logic other

| ee UE eh oS ; than I/O

Instruction Timer — 097-000019 =| 095-000038 _ tests CPU clock logic and

_ outputs time-to-complete

| BES, | Bee Ae ae _ for each instruction

Exerciser 097-000004 | 095-000012 | _ tests CPU logic,
oe ES oe rr eee | 7 _ teletypewriter, reader,

punch and real-time

| | 2 en oo J —. Clock;. —

Arithmetic Test | 097-000018 | 095-000037 =| __ exercises arithmetic
ed Ba | | and logical instructions

in CPU |

| Rev.
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HOW TO TEST THE COMPUTER

( START )

'

DISCONNECT ALL I/O

EQUIPMENT EXCEPT

PAPER TAPE AND

TELETYPEWRITER.

TURN ON POWER

ANY

CONSOLE

LIGHTS ON

?

_ DO THE |

CONSOLE STATIC \_ NO

CHECK LINE VOLTAGE:

, | CHECK POWER

| SUPPLY VOLTAGES

(Section P)

- TESTS

ALL WORK

?

TURN TELETYPEWRITER TO

"LOCAL". PLACE PAPER TAPE

IN PUNCH. TYPE ALL CHARACTERS.

VERIFY THAT THE CHARACTERS ARE

- TYPED PROPERLY AND THE TAPE IS

PUNCHED. TURN THE PUNCH OFF AND

THE TELETYPEWRITER TO "LINE"

MACHINE HAVE

THE AUTOMATIC

PROGRAM LOAD,

DG-O00102 Oo wo 7a mo Oo

> READ SECTION K

NOTE: READ "HOW TO

USE THE NOVA

COMPUTERS"

CONSOLE STATIC TESTS

1. Deposit and then examine 000000 in location
9 

'

2. Deposit and then examine 111111 in location

0

3. Deposit and then examine 000000 in ACC

0-3

4. Deposit and then examine 111111 in ACC
0-3 |

Deposit 000017 in ACC 0 and verify

Deposit 000360 in ACC 1 and verify .

Deposit 007400 in ACC 2 and verify

Deposit 170000 in ACC 3 and verify

Deposit 000000 in location 000000

10. Raise START/CONTINUE switch to START.

RUN indicator should be lit

11. Lock the computer and try pushing the RE-

SET/STOP switch. Computer should keep
running.

12. Unlock the computer and hit STOP. _

13. Depress DEPOSIT NEXT several times

and check that the PC increments

14. Depress EXAMINE NEXT several times

and check that the PC increments

Rev.
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REFER TO "HOW TO USE THE

NOVA COMPUTERS" FOR ©

AUTOMATIC PROGRAM

LOADING.

LOAD IN THE PROGRAM LOAD TAPE

REFER TO ''tHOW TO USE THE

NOVA COMPUTERS" FOR LOAD-

ING THE BOOTSTRAP AND

BINARY LOADERS

IS THE

BOOTSTRAP IN

PROPERLY

?

STUDY THE

DIAGNOSTICS PROGRAMS OF

TABLE N-4 |

YES BINARY LOADER
LOAD PROPERLY.

, 9

THE

LOAD LOGIC

TEST

DG-OO0100

LOAD THE

BOOTSTRAP INTO

<a
YES

A DIFFERENT

MEMORY STACK

(IF AVAILABLE)

PROBABLY A

READER PROBLEM.

TRY A DIFFERENT

READER IF YOU

HAVE ONE, OR

REFER TO THE

READER'S TECHNICAL

MANUAL.

NO

PROBLEM COULD

BE: *CONSOLE

*MEMORY |

“CPU

TROUBLESHOOT

WITH SCOPE

MEMORY FAILURE

IN STACK.. SEE

SECTION M
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CPU FAILED: _

REFER TO DIAGNOSTIC

FOR REASONS |
atl,

DOES

IT FAIL ON

DOES

LOGIC "TEST" |

RUN OK

NO

LOAD THE EXERCISER

NO DOES THE

ISZ OR DSZ |
EXERCISER RUN

~ OK?

dyEs

LOAD ARITHMETIC vest |

DOES THE

NO_-~ ARITHMETIC TEST

j

FAILURE COULD BE

MEMORY OR CPU.

GOTODAND

‘TRY SCOPING.

RUN OK

'

FAILURE IN | NO. |

ADDRESS TEST

SECTION M

‘MEMORY. READ | P

DG-OO/0! LOAD MEMORY
CHECKERBOARD TEST

DOES THE
MEMORY CHECKERTM

_ BOARD TEST

\ RUN
a5

YES

OK

— N-8

LOAD MEMORY |

MEMORY |
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SIGNAL LIST

Table 1 - Nova 1210/1220

_ORIGIN | | DESTINATION |

SIGNAL |CHIP|JPINJDWG [GRID} | FUNCTION [CHIPIPINJDWG {GRID

ACBO {105 | 5 §88-4 | B4 ACB12 105 414] 88-4 7 B3
ACBt 106 |} 57 " 4x7 B3 ACB13 106 414 " B2
ACB2 | 107 |} 557 " A4 ACB14 +7107 714 " A4

, LOAD MBO* | 98 | 6] 88-3} A3

| KEYM SET* [101 | 9 88-1] B7

ACB3 108 | 54 " A3 ACB15 108 f14] 88-4] A2
ACB4 105 | 74)" B4 ACBO 105 | 3 " B4
ACB5_ 106 | Ty" B3 ACB1 | 106 | 3 ' 7 B3 i
ACB6 ~~ 107 | 7E" A4- ACB2 107 | 3 noo A4
ACBT 108 |] 77" |FA3 ACB3 108 | 3 " A3

~ ACB8 105 | OF ' B4 { ACB4 105 | 27" B4

ACB9 1067 9F " B3 ACB5 106 | 27 "~ «6 B38
ACB10 | 1077 OF " A4 ACB6 107 | 2} ' | A4
ACB11 F108 f 9F A8 CRY SET 81 J13] 88-3] C6
oS | Oo ACB" | 108 | 2] 88-4] A3

SHIFTER |

OS 4 Logic 114 7 10 " A8&
~ ACB12 > 105 J 117 " B4 | ACB12 SAVE] 697 3] 88-1] D5

| | SHIFTER | :

| — Logic 109 | 9} 88-497 A8&

ACB12* {| 10549 12 " B3 SHIFTER 125 | 19 " AT

ACB13 106} i149 oo". B2 | | , | |
ACB13* | 106} 127 " a" SHIFTER | 125 | 2 rt AT

| SHIFTER 125 | 20 " AT

ACB14 107} 117 " A4 on | |

~ACBI14* 1077 127 " A3 {| SHIFTER [1257 1 " AT
| | | SHIFTER [125] 5 '" A6

7 | . _ SHIFTER 125 118 tooF AT

ACB15 108f 117 " JF A2 |
ACB15* | 1087 127] " A2 SHIFTER 125] 3 rt AT

ACB12 — | : |

SAVE 69) 5 88-1 | D4 SHIFTER : |

| fo | Logic 90 | 1] 88-4] AT
AC CLR 207 9f '" | A6 IR(SH) 831 5] 88-27 B8

an oo SHIFTER 1254] 7] 88-4] A8

| a | | LOAD AC* [111] 3] 88-3] D3
ACDO © 123} 5] 88-4] B8 MULT _ 1207 5 | 88-4] D5]

| | D BUFFR 122 3 " C8

ACD1 | 123] TF" B8 MULT | 1204 2 '" D5
*Indicates ''Not' . ,

T1-1
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_ SIGNAL LIST __

Table 1 - Nova 1210/1220

ORIGIN _ OC | DESTINATION

SIGNAL {CHIP|PINIDWG [GRID] | FUNCTION [CHIP}PINJDWG {GRID

: Tt - | D BUFFER 122 [2 | 88-4 ]C8

ACD2 123 | 9 188-4 |] B8 | MULT. 120 } 22 " 9C5 |
: 7 {| | |= DBUFFER- [122 [15 n 1C7 .

~ ACD3 123 July” B8 | MULT 120 }19 "C5

: D BUFFER 122 414 "ICT
ACD3 SEL* [50 | 6 | 88-2 [D4 | ACD | 123 }1 " TBE

ACD4 SEL* | 44 | 8 " C4 | ACD 123 115, « [Bs

ACD OUT* | 45 [6 " B3 | DMULT(SEL) [121 1 " 1C8

[ACSO] [124 | 5 | 88-4] B7 | S BUFFER 115 13 " ICT

fAcsi}] 124 | 7 " PBT Pot 115 12 om 1O7

[| ACS2] «9124 9 " Bef oo". 115 7 15 " C6

— [ACS3] 124 | 111 " | Be ro 115114] « Icé6
- ACS1 SEL* | 49 [6,8] 88-2 | C4 | ACS 124 41 " TBI

ACS2 SEL* [| 49 [3,11 " [ B4 | ACS 124 | 15 " TB

ACTGO 54 7 5 | 88-1 | D8 | ACTGI1 73 19 88-11C8
| tT oc. - IR(SH) LOGIC | 111 | 2 88-21 B8

| ACD 123 114] 88-41 B38

, to -— acs 124 | 14 " TBI

ACTG1 | 54 [ 7 | 88-1 | D8 ACTGO 53 19 88-11 D8
| - IR(SH) LOGIC } 111 | 9 | 88-2]}A8

ACD 123] 88-41 B8

| | ACS 124 | 13 "TBI

ADDERO 117 | 13] 88-4] D7 CRY SET* 81 | 3 88-3] C6
| | : ACB (Ds) 105 | 4 88-41 B4

~ ACB8 105715] « | B4

| PC LOGIC [| 118 [5,4 " | BG

a | -. |) MULT 120 | 4 " TDS
ADDER1 [117 | 11] 88-4] D7 | ACB(DS) 106 | 4 " 1 B83 .

| mo fo ACB9 106 | 15 " 1 B83
~ PC LOGIC 118 }1,2 " TBE

a | MULT 120] 1 "TDS

ADDER2 [117 | 10] 88-4] D7 | ACB(DS) 107} 4 " TAG

| ACB10O 107] 15 " TBE

~ PC LOGIC 118 | 125 |

| 13 " TAG

Oo . : ; MULT 71207 2370 «6 C5
ADDER3 117 | 9 | 88-4] D7 | ACB(DS) 108 | 4 " TA8

| | | | | ~ ACBII1 108 | 15 " 7 AQ

EIndicates '' Not" a | Tt. |

T1-2
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SIGNAL LIST _

Table 1 - Nova 1210/1220.

__ ORIGIN | | -_ DESTINATION.

SIGNAL {CHIP{PIN]DWG {GRID FUNCTION [CHIP PIN/DWG GRID
Z fy |) PC LOGIC 118] 9.)

os on 10 88-49 A6

| fe ee eee . MULT > 120720 f ' [C5
ADD ONE* |. 88 | 8 }| 88-2] D2} ADDER 11747 om TD6

ADDER — po fos | en

TEST 58 3 4 88-37 A4 LOOP SET* 104) 5 | 88-3] D6

ALC 94 | 6] 88-2] B7] DISABLE D 7

: Fe MULT 464 10 88-21. B3

SO 471 1 '" 1C8
TEST SKIP a |

| an Sop SET | 86] 5 88-3] D8

~ ALC* ~ ~ 50 8 | 88-21 B7 ADD ONE* 444 2 88-29 D3

| oe AND 65,5] TB
E SET 4,1) " C7

$2 91] 12! t 1C83

ALC 69445 " | BT

SBUFFER | © oo

oe ft. (SH) | -— 1157137

ALC:-SKIP | 83 | 10] 88-3] D8 LOAD CRY* | 97] 13
AND ~~ | 65 | 6] 88-2] B7 | CRY ENAB_ 91] 2 |

| i Si 91] 5

ee ; >| | ADDER 117] 8

AND ENABH 64 | 11] 88-2] B7 IO DCDR 6241 13

nn a Bs AND | 65] 4
PACK | 89] 2

CARRY topo] | | |
(F/F) 6 8 | 88-31 C5 | CRY ENAB 771 4
~CARRY* | | | : re

(F/F) | 76] 9 to C5 CON IND | |

- a ) Fe (A15, P49) 6q 5
po fo F. CRY ENAB_ 771 3

CLK FLOP] 20 | 5] 88-1] A6 | MA LOAD* 56] 10

ete 2 eee eo ‘CPU CLK 72 12,
12

MEM CLK 1313 —

| LOAD AC* ~~ 9345

*Indicates ' Not" |

T1-3
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN | | | DESTINATION

SIGNAL cure [PIN DWG {GRID FUNCTION [CHIP PINJDWG GRID
CLK FLOP* 20 {6 | 88-1 JA7 | CLK FLOP 20% 2 [88-1 AT
[ CLR*] —— 63) «OB 1 HA4 CLR | THig' A4

CLR | 7 [2 " JA4 (IO CLR PLS) ({A50)[ = f90-1

CLR ION* 63 fll [| ' §B4 | ION 841 4 [88-2 C7

CLR SKIP* 99 18 88-3 IB3 © SKIP 79 | 13988-3 B5
: LOAD MBO* 98 } 103" B3

COND] ($11) | 6 4 89-1 [C8 - MEMO* (B71) (391}89 -1 C8
| : a (CON IND) Pog C8

[ CON1*] (S12) 6 2 89-11C7 | MEMI1* (B70) {P41} " CT
| ~(CON IND) | 7713)" CT

[ CON2*] (S13) 6 18 89-1 JC7 MEM2* ~— (B47) (P19 " C7
, a (CON IND) 7130" C7

[ CON3*](S14) 6 $12 | 89-1 JC7 MEM3* (B68) { P43) " CT
(CON IND) Th age C7

[ CON4*] (S15) 3 18 89-1 JC6 MEM4* | —1(B28)(P3% " C6
| : (CON IND) Bi 13)" C6

{ CON5*] (S16) 3 410 | 89-1 C6 MEM5* —-1(B26) {P36 " C6
qT. oe (CON IND) 81 3q" C6

[ CON6*] (S17) | 3 16 | 89-1]7C6 MEM6* — (B22)(P1q " C6
| (CON IND) 8} iq" C6

[ CONT*] (S18) | 3 44 89-1 FCd MEM7* (B24)(P4ay Co

| (CON IND) 97 137 | Cod

[ CON*] (S19) 3 42 89-17C5 | MEM8* — [(A55)( P34) " C5
fe : (CON IND) 9} 345" Cd

[ CON9* | ($20) | 3 112 | 89-1]C5 | MEM9* ~~ {(A53)KP7)I " Co
(CON IND) 97, iq" Co

[ CON10* ](S21) 4 18 89-14 C4 MEM10* (A45)KP3Q) " C4
t. Oo (CONIND) | 10] 13] '' C4

[ CON11*] (S22). 4410 | 89-17C4 [| MEMI11* (A51)K P31) " C4

(CON IND) 10} 34" C4
| CON12* ](S23) | 4712 7 89-1] C3 MEM12* (A36)(P5)f TM C3

| | a (CON IND) 10} 1p C3

[ CON13*] (624) 446 | 89-1] C3 MEM13* (A35)(P29) C3
; | (CON IND) 117 13)" C3

*Indicates ''Not"'

T1-4
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SIGNAL LIST.

Table 1 - Nova 1210/1220

[ See QRIGIN | | _ DESTINATION |
| _ SIGNAL _ |CHIP [PINJDWG |crip _ FUNCTION |curpfpmn DWG {GRID

[ CON14* ] (S25) 444 89-1] C3 MEM14* — (B76) {(P3} 89-1 | Ce
ae | (CON IND) wqy3q" C3

| [CON15*] (S26) 4] 2 89-18 C2 MEM15* {B18) [(P2) C2
a | Tt. -(CONIND) {| 12 [13] " C2

~CON DATA* 4] 8 | 88-1) A2 a — «(A28){P4)
— a /CONO*] (S11 6 3 C8

(CON1*|(S12¥ 6 f1 fo" C7

/CON2*|(S13¥ 679 | " | C7

/CON3*|(S14) 6 F137" C7
[CON4*|(S15y¥ 3/9 § " C6

FCONS*] (S16) 3 F11e C6
/CON6*|(S17¥ 3 J 5 7" C6
[CON7*|(S18} 343 7" C5

[| CON8*|(S19} 3 1 " C5

/CON9*|(S20} 37139 " C5
fCON10*} = C4

(S21) | 4);9 ]" C4

[ CON11*]
(S22) 4,119 " C4

[ CON12*]
(S23) © 4713} " C3

i [ CON13*]
(S24) 4,5] " C3
[ CON14*] |

(S25) 4,3 7"
CON15*] | C2

: : | (S26) 4 "
CON INST* | 36] 8 a (A22){P22) "|

: | ee [ CON INST] 579 7 '" | A8

_ [CON INST] 5] 8 MEMO* 17/24" C8
a | ) | | MEM1* © 174 ]" CT

a MEM2* 27108 ' | CT
Ph, MEM3* — 1} 129 " C7
: MEM4* 1] 107 " C6

MEM5* 2,12) " C6
MEM6* 2} 2, " C6

| MEM‘7* — 2) 4] " C5.

Indicates ''Not" : |
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SIGNAL LIST —

Table 1 - Nova 1210/1220

ORIGIN __ | _ DESTINATION

____ SIGNAL _ {CHIP pin] pwc Icrip _ FUNCTION [CHIP PIN/DWG GRID
~FCONRQ* = {| 5 [6 | 89-1fC8 fF | Tot | 7

| — « FA27) (P22 KEYSEEN | 3 [4 [88-1 B8

CONT+ISTP+ |. | | oe

MST P* (a20)} so 89-1 IB3 KEY ENAB* 3 ]2 [88-1 | B8
CPUCLK | 72 6,8] 88-1 fA6 MB LOAD 14 [4 " C2.

rs fF — IR4-IR7 28 j6 488-2 | AG
MBC | 32 16 |" A4
MBC 33 46 t AD5
MBO | 37 16 [88-4 | C4
MBO | 38 [6 |" C3
MBO 39 «46 " D3
MBO 40 16 " D4

- 42 16 488-1 C8

LOAD PC* 57 [10 488-3 B3

MA LOAD* [ 60 [10 |88-1 D2

INPUT 66 fi3 f C5

PTG | 69 6 " D4

_ SKIP 78 413 188-3 B5

MAJOR © : |

STATES 95 16 188-2 | D6
CARRY F/F | |

Logic 97 }9 488-3 C5

| 102 {6 " D8

LOOP/PACK |

/EFA 103 |6 " D5

ACB 105 16 488-4 | B4

ACB 106 16 " B3

ACB 107 16 " A4 .

ACB 108 16 " A3

END CYCLE 7 :

oe - | TT F/F 113 [13 |88-1 D5

CPUINST | 61] 11] 88-2] B7 INTA 6 15 1 B5

ies fF pe IORST 6 10 4G A4

(SKIP Logic) | 11 [2 [88-3 B7

" 11 7127" BT

CON DATA* - |

| (Reads) 24 14 188-1 A3

*Indicates "Not" | |
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SIGNAL LIST.
Z Table i- ~ Noya 1210/1220

DESTINATION

FUNC TION ©JcHIpjenyjpwe GRID

CPU INST*

‘CRY ENAB

CRY ENAB
SAVE

CRY OUT*

CRY SET* —

CRY SET SAVE

DATAO*. |

DATAI* |

DATAD

| pavase

DATA4*

_ SIGNAL _

102

| *Indicates "Nott o
s: |

P |PIN

10.

80 f 11

117.

81.

16

103-1

pwe for] -
a (IO OCDR) ©

88-2

88-3

88-3

88 -4

688-3

88-1

103-1
ft

"?

103- 1
ft

f

103-1
?

103-11

BT

C6

DT

D8

Co

C7 |

HALT* ©

PACK Logic |
~ MSKO* :

CPU INST

CRY SET*
- CRY ENAB

SAVE

SHIFT Logic .
" 7

SERIAL CRY
| 91CRY ENAB

CRY SET —

SAVE

CARRY F/F .

(SKIP Logic) |

Terminator |

Terminator |

‘Terminator |

Terminator |

Terminator

| 102

7,114

64

87.
4

6

90

54.

“42
16

77

2
2

4

13

12,

£18

81 4

—15

10
13

14

19

9

1]

12,

88-1

88-2

88-3

88-1

| 88-3

| 83-3

}ss-3 |

|} 88-3.

4 BS
C8

~A4

BT |

C6

D7

AT

A8

DT

C6

ova

C5

BT

C8

C8

C8

cs]
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SIGNAL LIST _

__Table 1 - Nova 1210/1220

DESTINATION |________ ORIGIN

_SIGNAL __
CHIP

PIN DWG [crm ___ FUNCTION _ PINDW G GRID

DATASY

DATAS®

DATAT*

DATA8*

| DATAS* oe

DATAL0*

“DATALLY

‘DATAIZ®

DATA13*

| parat4

| DATA15*

[ DATOA*]

DATOA

_ DATOB*

- DATOB
«Indicates ''Not''|

o1 00 O
12

we

09 ©.

103-1

103-1
ft

| 103-1]

The

TP

} 103-1
too

103-1
ve ?

103-1)
tt,

at.

103-1
32 Tt.

103-1
J fhe

103-1
OY

03-4

88-1

ot

88-1

C

B4
B4

B4

B4

- Terminator

Terminator -

Terminator |

| Terminator

, Terminator

Terminator

Terminator

Terminator

DATOA

DATOB ~
MSKO*

Terminator.

Terminator |

Terminator

(A58

CHIP

7

13
12°

(A56)

88-3

88-3

88-3

88-3

88-3

88-3

88-3 | Bs

88 - 3

88-3

88-3

88-3

88-1

90-1

88-1
ft

90-1 J.

C8

C8

— C8

BB

~B8

BS

Be

B8}

B8

B4

B4
B4
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and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or in part without DGC's prior written approval nor be

implied to grant any license to make, use, or sell equipment manufactured in accordance herewith. .

SIGNAL LIST

Table 1 - Nova 1210/1220 _

ORIGIN DESTINATION

SIGNAL CHIP IPINJDWG jJGRID FUNCTION CHIP|Pr DWG RID
| DATOC*] © 20 44 88-11 B4 DATOC 26 75 788-1 ~&B4

DATOC 26 46 " B4 | (A 48) 90-1 |

| [DATIA* ] 25 49 " B4 DATIA 5 713 788-1 B4

DATIA > 412 " B4 CON DATA* 24 5 " “fT As.

: | — 4(A44) |
| DATIB* | 25 710 'r 4 B4 DATIB 5 {11 | 88-1 B4

DATIB 5 [10 " B4 INTA 6 74 " A4

: (A42)
[| DATIC* | 25 711 " B4 DATIC 7 75 § 88-1 B4

DATIC 746 | " | B4 IORST 6 49 " A4

; | | 7 (A54) : |
[D BUFFRO] 122 7 5 88-445 C8 | [D MULTO] }121 [2 |] 88-4 | C8

[D BUFF1] 122 | 7 " C8 [D MULT1] [121 [5 " C8

[D BUFFR2 | 122 | 9 " C8 [D MULT2] }121 J14]4 " C8

[D BUFFR3| 122 | 11 " C8 [D MULT3| ]121 |11 C8

DCH 23 19 88-1] C6 DCHI 14 79 | 88-1 C2

| | foo | | DCH LOOP 1

ENAB 15 #2 | 88-1 B3

| | ADD ONE* 41 12 ]| 88-2 D4

DCHA 69 41 7 88-11 D4 DCHA* 7 [11 7 88-1 C2

| - og DRIVE IO* 13 $5 7" B3

, : DCH 23 J~15q " C6

DCHA* 74 10 88-25 C2 (A60)f - | 90-1

DCHA SET* 714 8 88-1 C4 © | DCHA SET]] 67 ],3 [| 88-1 C4

| | FETCH 97 71 | 88-2 D7

[DCHA SET | 674 4 88-11 C4 — DCHA 69 }2 | 88-1. C4

DCHI 14] 8 "5 C2 | (B37) 90-1 |
| DRIVE IO* 13 | 4 | 88-1. B3

DCH LOOP : |

ENAB 15] 6. 88-1i B2 OVFLO 15 |9 | 88-1 B2

| DCHO 18 [12,

13 7 88-1 | B2

ACTG(LD) 75 7107 ' D8
LOOP SET* }| 104 J10,

| 13 | 88-3 C6

*Indicates ''Not"
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Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and maintenance of DGC equipment
land software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or in part without DGC's prior written approval nor be

implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

_SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN __ | — DESTINATION. |

SIGNAL lous: DWG Tool FUNCTION CHIP|PINIDWG {GRID
DCHMO0* ~ | 88-1 | Bo | DCH LOOP , |

we : ENAB © 15 4,5188-1 ] B3
; | | [DCHMO] 16 71 " | B3

| [DCHMO] | 672 | 88-1 1B3 {— DCH. 14 fi07 " B2
DCHM1* (B21) y- "1 B38 a 14 }12q B2

| Pa / [DCHM1] } 16 473 as B3

7 ; | LOOP SET* | 34 112 | 88-3 C6

[ DCHM1] 1644 | 88-1 | B3 OVFLO 15 }10] 88-1 B2
DCHO fF 1878 " | BQ -«(B33)— = 90-1

DCHR* (B35) | 15 DCHR PEND | 13 [2 | 88-1 C5
DCHR PEND | 131] 3 " 7C5 — DCHASET* | 71 J107 ” C5

| aan po |= LOOP SET* {104 [9 [88-3 D6

| DEFER 95] 7 | 88-2 | D6 | DEFER a

| | AGAIN | 76 14 7 88-2 C7]

ADD ONE* 90 | 4 '" D4
| DEFER* 94 f11q " D6

| ee | LOOP SET* [104 |6 | 88-3 D6

DEFER* - 94110] 88-2 | D6 (CONIND) [(A12) [P52 89-1 C2
ee Fy | SO 48 11 188-2 C4

ADDER |

TEST 58 {12 188-3 | A6

ADDER Jt

TEST 59 }107 " A6

| : FETCH + |

eee a DEFER 75 [2 [88-2 C7

DEFER AGAIN 76] 5 | 88-2 1C7 | DSET | 14 19 " C7

(D+E SET) +_ | i oe | | |
TS3° 867 117 ' | D5 | DCHR PEND] 13 | 1 | 88-1 C5

7 : | (RUN LOGIC)] 24 $13] " BT

oa nee roy of. | PC IN* | 35 |1 | 88-2 | D5
D+E SET* — (967 11] 88-2] D7 | (D+ E SET)+ to

| fe | | TS3 , 36 113 188-2 D5

(RUN LOGIC)} 43 }13 88-1 }| B7

FETCH po oe

~ LOGIC 7 97475 788-2 C7

*Indicates '"'Not''}
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Data General Corporation (DGC) has prepared this manual! for use by DGC: personnel and customers. as a guide to the proper installation, operation, and maintenance of DGC equipment
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| DESTINATION _ |

CHI RID| FUNCTION foutehnn pwc fer
Disable D Mult 6313) -—B2 | D Mult (Enab) [121 [15 | 88-4 [cs]
| DIv* | (agi) | C5 | Carry F/F | 76 [10 ]88-3 | C5I
-[DMuLTo] | 121]4 | ss-4fc7 | appER ‘fiz Jig |es-4 | pv]

-{DMULT1] | 12177 | " Jc7 J] TM | 117 P21" | Dt]
a }{DMULT2| [121 12> ' §FCT Fo fart faster [pz]

> {DMULT3} fizifo fo" fev fo — fatzfa fo [pz

| SIGNAL

-DRIVEIO* | 12/8 | 88-1} B2 | —-‘[(Bse)f | 90-1 |
as pO | | READ Io* } 12 44,5] 88-1 | Bay

[ DRIVE 10] | 18 1 fro3-1 | ce]

-(DRIVEIO] | 18] 2 | 103-1Jc8 | [Drive mo | | |

ba DO -©
- 4

OQCc

| [DRIVE 10 | - Fo Fo
} Select] fF 26918 4 103-11 C8 1 DATAO* | fF 16 F125"

| | Fo | DATAI* | 16 f;10] *

DATA2* | | 145.27 "
DATA3* © 14 J 10 pom

DATA4* | 12 712] "

DATAS* | 12 | 10] *

DATA8*

DATAI0* |

DATAI1*

DATA12*

DATA13*

DATAI14* |

DATAI15*
‘ , —_

IND DO aaaananaaaaanaaan ¢
*Indicates " Not" |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN _ DESTINATION

SIGNAL [CHIP|PINIDWG Icrip _ FUNCTION [CHIP PINDWG (GRID
DSO* 8 $8 iss-1 ica [| 1(A72) 90-1 _
DS1* 8 410] " C4 (A68) "
—DS2* | 8 f127 " C4 (A66) "
DS3* 22 18 |" c4 | (A46) om
DS4* | g44 nm 1¢C4 | - 1(A62) "

-DS5* gi2q" C4 (A64) " :

-D SET. 1 7478 188-2 [C6 DEFER 95 12 188-2 C6

| | E SET 96 f2 " C6

| | | | DtESET* | 96 J13]7 " D7

DSZ:E- TSO* 52 14 | 88-2 7 B4 | so | 92 1 " C3

EFA | 103 111 188-3 [D5 MBC(SH) 32 113 188-2 | Ad
: | MBC(SH) 33 113)" A4

ACD4 SEL* 4449 J" C5

ACD OUT*. 45 110] " B3

Disable DMult | 46 44 " B3

SO 47 13 " C3

So 4744 >" B3

| D SET “414 |" C7

| Ee | _ JSR*° EFA 93 113)" C8

EFA* 103 {12 188-3 | D5 EFA: PTGI 34 15 tt A3
ACD4 SEL* 44 41 " C5

ee | | | ACD3 SEL* 50 13 " C5

EFA: PTGI | 3476 188-2 | A2 MBC (Ds) 32 14 J" A4

, | | | S Mult (SEL) [116 [1 ]|88-4 | C7

End Cycle (F/F} 113 ]1 |88-1 [D5 [| ACTG 53 110, |

| | | | 12 188-1 C8

End Cycle(F/F} 113 {2 " C5

LOAD CRY* | 97 112 188-3 | C5

(LD) Test Skip} 102 [10] " D8 .

(LD) Loop/ |

Pack 103 410 " D5

Shifter Logic [109 |13 | 88-4 A8
'! | r? 114 1 ? A8

*Indicates ''Not'| —
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and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or in part without DGC's prior written approval nor be
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SIGNAL LIST.

Table 1 - Nova 1210/1220 ©

ORIGIN | | DESTINATION

SIGNAL {CHIP |PIN|DWG Icrrp] FUNCTION [CHIP PINIDWG GRID
End Cycle*(F/F} 113 [6 488-1 {C5 Shifter Logic [114 [9 [88-4 A8

| | | | PTGO:°TSO.

7 | | Logic 112 88-1 A6 § .

E SET 96 [3 [88-2 —{C6 | EXEC 95 #15 188-2 | Dé]

| ot D+E SET* 96 J12 q "" D7

EXEC 95 |9 4|88-2 | D6 EXEC* 73 fll jo" D6]
| oo (INST DCDR) 92 49 |" BD |

EXEC* 73 710] 't §D6 JF (CON IND) (A11)(P59889-1 | Cl

| | |. | (INST DCDR) 52 $15 188-2 | B5
EXT LOAD* (A47) 7 A3 LOAD AC* 111 [4 488-3 D3

| a (B49) A8 Shifter (Enab) [125 [8,9]88-4 | A8

_ EXT Select* (B80) | SELECT 35 19, |. |
— 710 7103-1

FETCH © 95 15 {88-2 | D6 MB LOAD 13 $13 788-1 | C3

| : | LOAD IR | 34 19 | 88-2 | AT
LOAD PC* 61 110 488-3 | B4

FETCH: TSO* | 64 [9 | 88-2 | D5

ALC* 50 19 | 6B

ION 85 1 " C6

FETCH* 94 7134 " D6

, ae : CLR SKIP* 100 |4 [88-3 ]| B4
FETCH* 94112 ]88-2 | D6 (CON IND) (A13){(P5Q)89-1 | C2

) t ACD OUT* 45 11, -

7 13 § 88-2 B4

FETCH+ | | ;

DEFER 75 |1 " C7l

: Fo ADD ONE* 89 J12] " D3

Fetch+ Defer | 7513 | 88-2 | C7 IRO+SKP © 50 [1 rt B6 |
| : - ft | ESET 747137" C7

FETCH: TSO* 6478 188-2 | D4 | EFA ~—6BHUdd12 7 C5
| a 4 |) Mult (SEL) (120 $16 4788-4 ff C5

Force Load IR*{A85) 88-2 | A8 IR(LD) 12:74 | 88-2 A8

*Indicates ''Not"
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SIGNAL LIST _

Table 1 - Nova 1210/1220

QRIGIN _

T1-14

| DESTINATION |

SIGNAL {CHIP |PINJDWG Icrip FUNCTION |CHIP]PINJDWG {GRID
-HALT* | 7176 |] 88-2 |}C7 | MBLOAD 14 J2 [88-1 | C2

| | (RUN LOGIC) | 62 |3 | " BT

| DCHA M1 $9 |" C5

| INHO 34179 f103-1 |B MEMO* 16 }1 103-1 | C
| Fe oT DATAO* 16 f139 " C
INHO* 34178 [103-1 |B [| (INHBO) (Q15) | 68 [12 [103-2 | 7
INH1 84475 |" TB MEMI1* 16 15 103-1 | C

| | , DATA1* 1679 Fo" C

INH1* 8476 [103-1 | B (INHB1) (Q16) } 68 }2 4103-2 | 7
INH2_ 32 75 |" B MEM2* — 1471 103-1 | C

| | -DATA2* 14 F1i3y ' C
_ INH2* 32 | 6 [103-1 | B (INHB2) (Q13) | 64 }2 4103-2 | 7

INH3 ~ 3219 | B | MEM3* © 14 }5 103-1 | Cc
ne . | - - DATA3* 144]}9 |" C

INH3* 32 18 4103-1 | B INHB3) (Q14) | 64 | 12 [103-2 | 7
INH4 3179 J" B MEM4* 12 }1 103-1 | C
i | FoF DATA4* | 12 }13] " C

INH4* 3178 7" B (INHB4) (Q11) | 58 | 12 4103-2 | 7
INH5 3175 J" B MEM5* — 12 }5 [103-1 | Cc

| 2 | DATA5S* 1279 | " IC
INH5* 31] 6 4103-1] B (INHB5) (Q12) | 58 | 2 4103-2 | 7

INH6 2875 7" B MEM6* 10 } 1 [103-1 IC
| DATAG6* 10713] " C

INH6* 28] 6 4103-1] B (INHB6) (Q9) 55 }2 [103-2 17
INH7 23,9 f " B | MEMT7* (1075 [103-1 Ic
— DATAT* 1007/9 | " FC

INH7* 281 8 |103-1] B | (INHB7)(Q10) | 55 | 12 4103-2 [7
_ INH8 2779 | '" FB MEM8* — 811 1103-1 | C

: a DATA8* 8 }13] " C
INH8* 271 8 }103-1] B | (NHB8) (Q7) 48 | 12 ]103-2 | 4

INH9 27,5 1" |B MEM9* 815 103-1 [Cc
2 fF | DATA9* 8197" C

INH9* 271 6 [103-1] B -(INHB9) (Q8) 48 | 2 103-2 | 4
INH10 24,5] " B MEM10* 6] 1 1103-1 | Cc
a | DATA10* 6713] " C

INH10* 24] 6 [103-1] B (INHB10)(Q5) | 4512 4103-2 | 4

*Indicates '"Not'}
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| SIGNAL LIST.

Table 1 - Nova 1210/1220 _

| —_ORIGIN.—_ __ DESTINATION |

SIGNAL {CHIP JPINJDWG Jcrw FUNCTION | cHIPlpIn[pwG jCRID
INH1L > (2479 [103-1] B MEM11* | 6 75 —103-1 7 C
- ee Sage! to DATAI1* | 619 | * Cc

INH11* | 2418 7103-1] B (INHB11) (Q6) | 45 $12 4103-2 75
INH12 : 2379 |" | B MEM12* | 4 [1 § 103-1] C

| 7 FoF UE DATA12* 47139 " C

INH12* | 2378 [ '" | B [| (INHB12) (Q3) | 39 }.12 7103-2 | 5

INH13 2315 Jo B | MEM13* 4 }5 $103-1]C

| FFP DATA13* 4,9 7" Co
| INH13* 23 16 1103-1] B (INHB13) (Q4) | 39 [2 4103-2 | 5

INH14 > 21y5 7% B | MEM14* — 271 §103-1 4] C
| | FO ee | DATA14* | 2713] " C
INH14* 21476 |103-1] B (INHB14) (Q1) | 37 |2 [103-2 | 5.
INHi5 | 21479 | 103-1] B MEM15* 275 $103-1 7, C.

| | > | parais*« | 29 pur Fc
INH15* 2148 [103-17 B | (INHB15) (Q2) | 37 [12 1103-2 | 5
INHBO | 7013 | 103-2) 7 | Q15 ~ | | 7
INHB1 > 7075 | «= | 7 | Q16 7
-INHB2 | 63873 7" 7 | Q13 7

INHB3 | | 6375 | " 7 | Q14 7
-INHB4 —~61 4 3 '" 7 Ql T
INHB5 —6m6U1C Ut 7 Q12 7

| INHB6 531 3 moo 7 Q9 7
-INHB7 53,5 7" 7 Q10 T

INHB8 —6«éBL YT 3 " 4 | Q7 7

INHB9 ~—6méBhLP DU 4 Qs 4

INHB10 | —648E 3 4" 4 Q5- 4

INHB11 | 4315 " 4 Q6 4
INHB12 424 3 " 4 Q3 4
INHB13 4275 | « § 4 — Q4 4
INHB14 > 207 3 " 4 | QU 4
INHB15— | 20] 5 " 4 | Q2 4

*Indicates ''Not'}
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN DESTINATION

_ SIGNAL CHIP {PINIDWG {GRID FUNCTION {CHIP PINIDWG RID
INH GATE B 26 46 §€103-1]D2 (INHB8) (Q7) | 48 713 4103-2 4

| | } (INHB9) (Q8) | 48 1 Jo” 4

(INHB10) (Q5) 45 il " | 4

(INHB11) (Q6) | 45 11349 4

(INHB12) (Q3) | 39 J13] 4

(INHB13) (Q4) | 39 }1 yo” 4

(INHB14) (Q1) 37 g1 " 4

| | (INHB15) (Q2) | 37 [13] 4

INHIBIT 1378 ]| 88-17C2 | (B30) 103-1 | D3

en 7 | INHGATEA,B, 41 79 | 103-1 | D3

| WRITE MEM | 41/2 | © D3

INHIBIT | | , |

SELECT* | (B85) 103-1] D8 SELECT 35 75 103-1 | D8

INPUT*(F/F) 6618 | 88-17 B5 — DRIVE IO* 12 | 10 88-1] B3

7 7 | : (IO INST |

| | pcpr) 25/15] " B4

| | -| MB LOAD 112 J1,9] " C3

[INTA*] 6] 6 | 88-1) A4 | INTA 5/9 | A4
INTA 54 8 " A4 | (A40) 90-1

INTR* |(B29)] | pLset 75112) 88-2) C7

INH TRANS* 06 F 6 88-11 B2 | (B45) 90-1

(INH TRANS:

SEL] | 36 12,5,
4 103-1 C8

[INH TRANS: | | . |

SEL | | 364 6 103-1) C8 ~ MEMO* 167 2 103-1 C

MEM1* 16 | 4 " C

MEM2* 14] 2 "t C

MEM3* 14 | 4 " C

MEM4* 12 | 2 " C

MEM5D* 12 | 4 tt C

MEM6* | 10 | 2 "t C

MEMT* 10] 4 "t C

MEM8* gf2]- C
MEM9* 8i 4 " C

MEM10* 6] 2 " C

| MEM11* 6] 4 " C
| > ttbinaicates "Not!" MEMI12 +1? C

T1-16



Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and maintenance of DGC equipment}
and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or in part without DGC's prior written approval nor be
implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

SIGNAL LIST.

- Table 1 - Nova 1210/1220

ORIGIN, __ __—s«zDESTINATION |

SIGNAL [CHIP |PIN]DWG Icrw} FUNCTION {CHIP PINIDWG GRID
| | | MEM13* 4 44 [103-149 C

MEM14* — 2 42 no CC

| a oo ES MEM15* 244 noo6E CU
I10O-E | 4275 | 88-1 {C8 | IO°E* . 9413 | 88-1] C7
Oo | — |. BS (IO Inst DCDR)} 64 | 4 "7 DBE

. — a fF Fo. | (10 DCDR) 62 }2 " Ad]
, | - | HALT* | 71 41 88-2 | C8y

| LOOP SET* 86 79 | 88-37 C7]

| | {| (Pack Logic) | 89 [4 88-3 | Cd.

_10-E* 94] 4 | 88-1 | C7 | MA LOAD* 60 713] 88-1} D2]
—[IO(F+D*] ~ 51 | 12} 88-2 | B6 IO(F+D)- 27 15 88-2 | B6
IO(F+D) 27 | 6 "7 BS INPUT F/F . | | : |

a tog Logic _ 9712] 88-1] C5]
a oe) - Ff 10-E 42 13 88-1} C8]

ION —6«B276 F C7 | (SKIP Logic) 11 | 13] 88-3] BT]
a a ee | | ION* | 8445 | 88-2] C7]

ION* > 8416 | 88-2 | C7 (CON IND) (A16)(P2@ 89-1} D2]

a | ee ION | 82 «75 88-2] C7

ee cael (ION LOGIC) ]| 85 | 5 " C7]

[10 PLS*] 637 4 | 88-1 | A7 | IOPLS ~— f 26 43 88-17 A4]

IOPLS © «267 4 nT A4 po (A74) 90-1}
IORST 1078 | « | A4 a (ATO) 90-1

IO SKIP* 257127 " | B4 IO SKIP © 26 | 1 88-1] B4]
Be FO | _SKIPINC* [| 87] 1 "| B8y

IO SKIP > 26) 2 | 88-1 | B4 (Skip Logic) | 59 175 88-3] Bé]

IRO* | 2875 | 88-2 | AG (RUN LOGIC) | 43 [10] 88-1] B7]

2 fF : | ACD OUT* —-45 | 3 88-2] B3I.

. oe : - | SH/SWP DCDR] 50413] 88-2] B6q

PC ENAB* | 53 [4,5] 88-3] B4

. eo OF carer? ie (Pack Logic) | 92 ]4 | 88-3] C6]
IR5-IR6 | 654 3 | 88-2 | B8 AND ENAB* [| 64112] 88-21 B8f

| - | oF HALT* $| 7174 | '" | D8

IR0+SKIP | 50] 12] 88-2 | B6 ALC* ~—~5O P11 B8]-
ee oo | (SH/SWP |

DCDR) 51} 15f D6

*Indicates 'Not'|
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Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and maintenance of DGC equipment
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SIGNAL LIST |

Table 1 - Nova 1210/1220

ORIGIN _ DESTINATION

_SIGNAL _ {CHIP PIN|DwG lcrrp _ FUNCTION [CHIP PINjDwG {GRID
ISTP* (A17) (P24 89-1 }B8 | (RUNLOGIC) | 24 [9 ]|388-1 | B7
(ISZ+DSZ)E | 84 18 {88-3 4 D6 CRY SET* | 81 49,

| 10 |88-3 [| C6

| LOOP SET* 104 J2 |" D6

(ISZ+DSZ)E* 52 19 |88-2 | B4 (INST DCDR) | 52 1 {§88-2 [| B5

| | (ISZ+DSZ)E 84 713 [88-3 | D6

Test Skip Set 86 fl " D8

ISZ:°E: TSO* 52 75 [88-2 1 B4 ADD ONE* 89 19 [88-2 | D3

(JMP+ JSE) | | |

(F+D) _ 48 Jil] " B5 PC ENAB* 61 73 [88-3 | B4

| JSR: EFA* 93 ]2 [88-2 | C7

JSR.EFA 92 11 188-3 |C3 | SHIFT ACB 100 }1 4988-3 ]| C3

| | WAS JSR 103 73 7" D5

JSR:-EFA* — 93 112 |88-2 |C7 JSR: EFA 92 J13 7" C3

| | (Pack Logic) 99 }2 " C5

KEY | 23 75 [88-1 [C6 | KEyY* | 6 11 988-1 | C7

| LOAD IR 34 410 788-2 | A7

CON INST* 36 19 [88-1 | A2

(RUN LOGIC) | 43 |9 [ " = | BY

KEYM SET* [| 55 [5 J" B6

Disable D Mult] 46 J1 [88-2 B3

| | | | LOAD PC* 61 15 | 88-3 B4
KEY* | 673 |88-1 | C6 KEY- LOOP 4 12 488-1 | C6

| (DS) , 23 44 " C6

ADD ONE* 44 [5 [88-2 | D3

INH TRANS* 56 14 §88-1 | B2

_MA LOAD* 56 Jo go" D3

(Pack Logic) 70 413 988-3 C6

LOOP SET* 84 110 J * C6

- CLR SKIP* | 99 10%" | B3

KEY ENAB* 313 | 88-1 | B8 PRESET* - 3 112 |88-1 | B7

| KEY | 672 9" C7

KEY:LOOP — 4] 3 | 88-1 | C6 CON DATA* 4410" | A2

ACD OUT* 45 12 [88-2 | A3

| LOAD MBO* 98 }13 [88-3 | B3

*Indicates '' Not" ,
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN | DESTINATION

SIGNAL [CHIP [PIN|JDWG IcRIp -FUNCTION [CHIP PINIDWG GRID
KEYM — {| 23 [11 [88-1 |C6 | CONDATA* [| 24 [3 788-1 | A3_

— Ee eo (RUN LOGIC) [| 43 {2 mo BT

. Pos ADD ONE* | 41 [1 [88-2 [| D4
KEYM* | 23.912 488-1 [C6 | | | |

KEYM: PL — 41 48 }88-1 [C5 | KEYM SET* 55 [3 4788-1 | B6

Tt | KEYM: PL: TSO4 57 42 488-3 C4.
JSR: EFA 4 93 9 " C4

a LOAD MBO* 98 [5 " A3

KEYM: PL: | to 7 ; )
TSO* 57 13 |88-3 C3 | INH TRANS* 56 15 [88-1 B2

OEE - — | LOAD PC* | 57 14 188-3 B3 |
KEYM SET* | 55 |6 {488-1 [B6 [KEY MSET] | 22 ]1 [88-1 B6 |

7 | | | | FETCH | 97 |[2 188-2 D7

[KEYM SET] ]| 22 ]2 [88-1 |B6 | KEYM (23 $14 188-1 | AG

KEY SEEN* [| ee | an a |

(F/F) | 276 >" FB8 (RUN LOGIC) 21 tt | B6 |

Coe Oo (MR) 54 11 D8
| (MR) 7 1102 [1 188-3 D8

KEY SEEN | . a | | |

(F/F) 2 45 {88-1 |B8 KEY ENAB* 3 T1 [88-1 | D8

| 7 {| (SB) | 23 413 |" | C6

LDA: E* 52 110 |88-2 |B4 | (Pack Logic) 99 11 [88-3 D5
LOAD AC* 93 16 [88-3 [D2 «(ATT 90-1 |

| : ACD | 1123 13 188-4 | B8 I

| | ACS — +4124 78 no Th BT
LOAD ACB 100 111 488-3 7C3 SHIFT ACB 100 [2 {488-3 C3

| | eee — ~ACB(LD) 105 #10 [88-4 | B4

: ACB(LD) "107 10 |" = | B4
oo vs | | ACB(LD) ~~ 7108 410 |" B4

LOAD CRY* 97 18 [88-3 [C5 | CARRY > 76 Fil 488-3 § C5

ae . | (Pack Logic) 99 J5 | ' C5
LOAD IR 34 13 |88-2 [AG }(A73)} 190-1

| oe | | IR(LD) © | 28 710 [88-2 | A6

IR(LD) Logic 8 45 " A8

MBC(LD) | 1 32 410 |" A4 |

MBC(LD) {| 33 }10 9" AS |

| | [STUTTER] 54 915 [88-1 | D7.
*Indicates ''Not" | |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN _ DESTINATION

SIGNAL {CHIP|PINJDWG [GRID FUNCTION |cHIP|PINIDwG {GRID
LOAD MBO* > 98 | 8 | 88-3 | A2 MBO(SH) 37 13] 88-4 § C4

: ~ MBO(SH) 6388 «dF 138g C4

MBO(SH) 39 JI3] " C4 .

MBO(SH) 6-40 F138" —C4
LOAD PC* _ 57 | 8 | 88-3 § A2 PC 119 J127 " A6

LOOP | 103 | 7 " D5 MB LOAD 13 }12 | 88-1 C3

LOOP* 22 }5 | 88-3 | D5

sO 47 19 | 88-2 C3

(IO Inst DCDR) | 64 ]5 | 88-1 B5

PTG2- LOOP 70 | 4 " D5

LOOP* 22 | 6 | 88-3 | D5 PC IN* 35 [5 | 88-2 | D5

| CON INST* 36 | 10] 88-1 A2

| | MA LOAD* 56 J 13g” D3

LOOP SET _ 83 | 2 | 88-3 | D5 (TS3/TSO) 65 19 " C5
3 PTG-5 70,107 " D5

LOOP 103 [2 | 88-3 | D5

LOOP SET* | 104] 8 | 88-3 | D5 DCHA SET* 71 | 124 88-1 C5

oe LOOP SET 83 | 1 | 88-3 | D5

MA1 337 15 103-1 | C7 |[SARD1](Jumpery 35 | 4 [103-1 | D8

MA1* 33, 14] " C7 |[SARD1] " 35 | 4 fo" D8
MA2 33] 10] " C7 |[SARD2] " 35 J 1 " D8

MA2* 33], 11y” C7 [[SARD2] " 685d 1 "| D8

MA3 | 33] 9 " C7 |[SARD2] " | 35172 " D8
MA3* 33] 8 " C7 I[SARD3] "'" 35 | 2 " D8
MA4 29] 16) " C7 MA4B* 67] 3 fi03-4 | D8
MA4* 2971 " FCT |
MA4B* 67] 4 [103-4 | D8 MA4B 67} 114" D8

Y ADDR DCDR] 52 [5,4] " 7 "
'! 66 5,4 '! 7

|MA4B 674 10 4103-4 | D8 i 54 15,4] " 7 ;

" | 62 95,47 " 7

MA5 | 297 151103-1 | Cé |
MA5* 297 147 " C6 MA5B~ 67} 5 103-4 | C8
MA5B 67] 6 4103-4 | C8 MA5B* 67] 9 " C8

KIndicates '' Not"
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SIGNAL LIST

‘Table 1 - Nova 1210/1220 _

ORIGIN so DESTINATION

SIGNAL {CHIP |PIN]DwG IcRID - FUNCTION {CHIP PIN|DWG GRID
a . 7 | YADDRDCDRI 54 }7 103-4 7

tt - | 62 7 '! 7

" tf | sy) 7 ” 7
I oe on : | 66 7 '? 7

[IMA5B* = | 6748 [103-4 | C8 | Y ADDR DCDR] 54 [1 [103-4 "
a 

a 
a 

tt! —_ , 62 i tt

mo . : 52 Ty "Y 7

MA6 | 29710 103-1} CO} MA6B* | 6741 7 " B8
— IMA6* —f 29ya1fo" | C5 | ge
[MA6B* | 67472 (103-47 B8 | MA6B 67 113 [103-4 | B8

| . rT dot. ; Y ADDR DCDR] 62 [6 " 7

| 67112 1103-4 | Bee oo «| 54 6 "MAGB - Pp ye | a cole | 7

MAT | 29] 9 103-1] C5 | ma7B* 44 dud A8
{MAT7* | 2918 | * § Ch]. ft
MA"B* | 441 101103-4 | A8 | MAT7B 44473 4103-4 | A8

| | os | Y ADDR DCDR] 60 [5,4] ” A
| : | a ? : : 50 5,4 "? *

| 4474 1103-4] A8 WO 57 15,4) "
MATS _ | - " : 47 5,44" A
MA8 | 254 164103-1 } C4] mAsB* | 44] 9 [103-4 | A8
MA8* 25] 1 " C4]. es en | |

MA8B* ——*(|-s 444 8 4103-49 A8] MA8B | 4445 4103-4 | ABT
| oe | , | Y ADDR DCDR] 60]7 [| " A

1 a 50 , 7 tt A

1 - 57 17 'f A

. es : rt AT ET ae | A

44] 6 1103-4 A8 ro | —6<60 41 " A

| | ro Pe 57 1 vt A

|MAQ | | 25] 15]103-1] C4} magBe =f 44] 137" As
i MA9* ff 25t 14g c4f ) : ,

*Indicates ” Not" |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN | | DESTINATION |

_ SIGNAL CHIP |PIN| DWG Icrip FUNCTION {CHIP PIN|DWG {GRID
MA9B* | —44 412 4103-4 | A8 | MA9B 44 41 7103-4 4 A8

| Y ADDR DCDR] 60 46 " A
: '? 57 6 tt A

MA9B | 4472 [103-4 7 A8 " | D0 16 " A
: - 't Aq 6 ‘rt A

MA10 7 25 710 4103-1 | C4 MA10B* 71 43 " D8

MA10* f 25] 11 " C4 | |

MA10B* a 71 7 4 §103-3 | D8 MA10B TL 911 79103-3 | D8

: oe | X ADDR DCDR | 73 [5,4] " 7

| " 77: 45,4," 7

JMA10B 71 | 10 ]103-3 | D8 " 72 15,47 7

| : " 76 15,47" 7

MA11 | 2599 7103-1 J C4

MA11* 204 8 " C4 MAI11B 71 75 7103-3 | C8

MA11B > - 14 6 7103-3 | C8 MA11B* 7179 1 C8

| X ADDR DCDR | 7217 | " 7
'? 76 7 ! 7

'Y 73 7 '? 7

| . oft 17 7 rt 7

MA11B* | - W149 8 §103-3 | C8 " 72 | 1 " 7
? 76 1 '! 7

rr 73 1 tt 7

| ; . a] 7 | 1 rt 7

MA12 | 224 164103-1] C3 MA12B* 71 7 1 4103-3 7 B8

MA12* | | 224 1 mo C8

MA12B* | 714 2 §103-3]9 B8 MA12B 71 | 134103-3 | B8

| : — | X ADDR DCDR 76 7 6 " 7

a | " 7167," 7

MA12B Tf 12)" B8 " mi6et" 7
| . '! 73 6 't "7

MA13 — 227 157103-17 C3 MA13B* 807, 117" A8

MA13* —-s- fs 229 14f C3

MA13B* . 80F 107103-3— AST MA13B 80} 3 7103-3 | A8

| | X ADDR DCDR 7945,47 =" A

| | | oo" 415,44 A

MA13B _ 80) 4 7103-37 A8 | X ADDR DCDR 78 45,47 '" A
. 'Y 715 5,4 't A

‘ffIndicates "Not"
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN. | | DESTINATION

SIGNAL {CHIP JPINJDWG Icrip - FUNCTION [CHIPIPINJIDWG [GRID
- IMA14 — - 22 7 10 4103-1 | C2 MA14B* 80 79 F103-3 7 A8

MA14* — | 22y11go" pcr yt - | | |

MA14B* 8078 [103-3 | A8 | MA14B ~— | 80 §5 4103-3 | A8
7 ee | —.f | X ADDR DCDR | 79 [7 " A

; 1 , 74 7 '? A

'! | 78 17 '? A

| "? ce 5 7 ‘Y A

MA14B ~ | 80476 4103-3 | A8 tte | 79 71 " A

oe a | | of F749 rt AT

M 78 J 1 " A

aan | | | mo TEL AL
MA15 _ 2219 [103-1 | C2 | MAI15B* | 847137 " AB

MA15* — 2278 — TM | C2 | | fF |

MA15B* | 80] 124103-3 |} A8 | MA15B ~ 80 | 1 [103-3 | A8

- a ae X ADDR DCDR | 7946 ] " A
| a | ; tt 7 78 6 'Y A |

MA15B — | +804 2 4103-3 | A8 " | —6 14:16 '" A
a a fF ys : | T7645 " AF

MA LOAD*— 60} 8 | 88-1 | D2 | - a (B7) 790-1 |
Bes f |) MTG(SH) | 35 | 11] 88-1 | C7

[MA LOAD] 30 J9,10}103-1 | C8

tro | 30712, #37 |

«13 " C8

[MA LOAD] | 30] 8 4103-1 | MA1-3 33 | 13 7103-1
| . 633 4 '!

- pe | Fp MA4-7 29113] "
a 29 4 t?

MA8-11 —f 2541387"

° ae 254 4 "
ee | |) MAI2-15 224137 "

IMBC8* = | 337 5 | 88-2 A5 | (SKIP LOGIC) | :11] 9 | 88-3 BT
| a | ~MBC8 fF 27,1 | 88-2 | Ad

|= MBC(DS) 33] 4 " A5

{(SH/SWP DCDR) | 51] 3 " B6

_ {IO DCDR) 63] 3 | 88-1 A4

[indicates "Not" : | | 63 | 13] Aa
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SIGNAL LIST

Table 1 - Nova 1210/1220

| ORIGIN | DESTINATION
| | SIGNAL CHIP JPIN| DWG IcrIp FUNCTION {CHIP PINDDWG GRID
BC8 | 27 $2 § 88-2 | A4 (SKIP LOGIC) 11 —5 88 -3 B7

SO | 47 45 88-2 C34

BC9* 32 95 88-2 | A4 K(SH/SWP DCDR) D1 §2 " B6 os

(IO DCDR) 63 42 88-1 A4

" 63 414 " A4

MBC9 79 49, -

| | 10 | 88-2 A4

BC9 19 § 8 88-2 | A3 {(SKIP LOGIC) 80 Fl 88-3 B6

BC10* 33 79 $§ 88-2 § Ad MBC10 27 19 88 -2 A4

| 7 CRY ENAB 17 72 88 -3 C7

BC10 | (2T 718 88-2 | A4 CPU INST* 9 15 88 -2 B8

| a DSO* 8 19 | 88-1 C4

BC11* 32 419° A4 MBCI1I1 | 27 113 | 88-2 A3

BC11 27 112 " A3 DS1* 8 }11 7 88-1 C4

: CPU INST* 914 | 88-2 B8

| CRY ENAB 77 75 88 -3 C7

BC12* 33 17 | 88-2 7 Ad MBC12 27 411 § 88-2 A4

BC12 27 4104] 88-2 | A4 DS2* 8 113 | 88-1 C4

: | CPU INST* 9 72 88-2 D8

LOAD CRY* 101 | 1 88 -3 C6

Co S MULT 116 73 88 -4 C7

BC13* 32 17 | 88-2 7 A4 MBC13 27 13 88 -2 A3

BC13 274 4 " A3 DS3* 22 19 | 88-1 C4

7 CPU INST* 9 71 88 -2 B8

(SKIP LOGIC) 77 U1 88 -3 BT

| S MULT 116 16 88 -4 C7

BC14*. 33 | 11 | 88-2

(NOT USED) ot. : | |

BC14 © 33 | 12] 88-2 J A5 DS4* 8 73 88-1 3 C4

| ~ CPU INST* 10 fl 88-2 B8

(SKIP LOGIC) 77 4710 | 88-3 B7 -

S MULT 116 }13 | 88-4 ]| C6 ,

MBC15* | | 32 4 114 88-2 | A4 |(SKIP LOGIC) 80 14 | 88-3 B6

MBC15 | 38297 12 " A3 DS5* 8 §1 | 88-1 C4

- CPU INST* 10 42 88 -2 B8

S MULT 116 | 10 | 88-4 C6

*Indicates '' Not"
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| SIGNAL LIST

Table 1 - Nova 1210/1220 |

DESTINATION

‘T1-25

ORIGIN

SIGNAL _|CHIP{PINJDWG IcRID _ FUNCTION curp{pin{pwG GRID
IMBCLR* | 19]6 | 88-1 | D2 oe —-|(B86)} = 103-1 | BS
[MB CLEAR] 18 } 8 [103-1 | B8 30 42,4,

| 1, | | 5 J103-1 | B8

|[MB CLEAR: [| | | |

qSEL] ~> 3076 J B8 | INHO F/F 34 713 7103-1 | B

| a INH1 F/F 3471] " B
INH2 F/F 82 pi go" B

INH3 F/F 32 J 13) " B

_ INH4 F/F 31 J 137 " B

- INH5 F/F 31 | 1 " iB

INH6 F/F 28,14," Bo

INH? F/F 28} 13} " Bo

INH8 F/F | 27 ]}13]7 " B

INH9 F/F 27 7 1 " B.

INH10 F/F 24,1] " B

INH11 F/F 247137 " B

INH12 F/F 23 713] " Bo

INH13 F/F_ 2371 7 " B

INH14 F/F 21ji1 7" | B

-INH15 F/F> 21713} " B

MB LOAD 14] 6 ] 88-1 | C2 | (B74) 90-1 J
TT | | | 36 | 9 4103-1 | B8
[MB LOAD: | - a : :

SEL] | 36] 8 4103-1] BS | INHO F/F 34] 117103-1 ] B
- | INH! F/F 34,3 qo" B

INH2 F/F 32 | 3 9103-1 |] B

INH3 F/F 32 | 11y B

INH4 F/F 31, 11g" B

INH5 F/F 31] 3 7 " B

INH6 F/F 2873 7" B.

INH? F/F 28,11] " B

_INH8 F/F 27 y ile B

_INH9 F/F 27,3 7 " B

INH10 F/F (2473 7” B

INH11 F/F 24,11] " B

INH12 F/F 23, 117" B

INH13 F/F 23,3 4," B

a INH14 F/F 2173 7" B
-—f*Indicates "Not" oo | |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN DESTINATION

sicnaL |cmp|pm|pwe Icrip| Function |curplprnfowc {erm
| INH15 F/F 21 | 11] 103-1] B

MBOO* 4015 | 88-4] D4 | (B79) |
i | | [MDO} 171} 9 | 103-1] A7

‘{MBO1* 3915 | 88-4 | v3 (B77)

| MBL 17] 5 | 103-1] A7

— [(CON IND) (P14)} 7711] 89-1] D7

MBO2* 3715 | 88-4] C4 B44) |

‘| mp2 15} 9 | 103-1] A7

| (CON IND) (P15)] 715 | 89-1] D7

MBO3* 38} 5 | 88-4] c3 (B43) |
. | |) mp3 15] 5 | 103-1] Ae

| (CON IND) (P38)} 8]9 {| 89-1] D7

MBO4* 40] 7 | 88-4] p4 (B42) |
) Mp4 13] 9 | 103-1] Aé

a (CON IND) (P16) 8] 11] 89-1] D6
MBO5* 391 7 | 88-4] D3 (B32)

MD5 1315 | 103-1] A6
| | (CON IND) (P11)] 8]5 | 89-1] Dé

| MBO6* 371 7 | 88-41 ca ‘1B 16)

| MD6 11] 9 | 103-1] A5
| (CON IND) (P35)| 9/9 | 89-1] Dé

MBOT* 38[ 7 | 88-4] c3 | (B14)
| | Mp7 11]5 | 103-1] A5

| | (CON IND) (P9) | 9] 11] 89-1] D5

MBO8* 40] 9 | 88-4] D4 1(B12)
| MBO12 SAVE*] 42] 2 | 88-1] C8

MD8 of 9 | 103-1] AS

| — |(CON IND) (P18)} 9] 5 | 89-1] D5

MBO9* 391 9 | 88-4] D3 (B9)
| MD9 9/5 | 103-1] C4

| | (CON IND) (Ps) | 10] 9 | 89-1] D5

MBO10* 37] 9 | 88-4] C4] |
| , MD10 719 | 103-1] C4

| (CON IND) (P44)] 10] 11] 89-1] D4
MBO11* 38] 9 | 88-4] C3 (B5)

| MDi1 71.5 | 103-1] C4

(CON IND) (P6) | 10] 5 | 89-1] D4

*Indicates ''Not"|
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Table 1 - Nova 1210/1220

_ SIGNAL LIST _

QRIGIN. DESTINATION

SIGNAL _ CHIP PIN DWwG lori CHIP PIN|DWG_ GRID

| MBO12*

| MBO13

| MBO12 SAVE* —

/ [MDO]

| MD4

MBO12

MBO13*

MBO14*

MBO14

MBO15*

MBO15~—

MD1

MD2

MD3

40

40

39

39

37

37

-—*Indicates "Not"

11

12

11

11

12)

11

12

88-4

(88-4.

88-4

ee |

88-4

38-4]

88-4]

12] 88-4

88-1!

1103-1
6 | 103-1

| 103-1,

| 103-1

| 103-1

D4

D3

D2

D2

C4

C3

C2

BT

BT

BT

B6

BG

_1(CON IND) (P28)
C2

FUNCTION

MD12 |
(CON IND) (P30)

D MULT

“MULT

ADDER TEST

ADDER TEST

MD13-

(CON IND) (P4)

DMULT

MULT

ADDER TEST

MD14-
(CON IND) (P12)

D MULT :
MULT

— MD15

ADDER TEST

D MULT

MULT

SO

ADD ONE*

INHO

INH1

MAIL

INH2

MA2

INH3

MA3

INH4
MA4

| 120

(A39)

5

11

121

120

57

(A37)I
~ 60

5

11

121

(A43)

60

3

11

121

120

(A41)
3

WE Ir ONWNRrPON HE OF OI

Ww OD oO O1 me Oo WO CO
DO ee O10

N

mer en SED

103-1

89-1

88-4
Tt.

88-3

88-3

103-1

89-1

88-4
?

88-3

103-1

89-1

3, 88-4

1 yf

103-1
89-1

88-3

88-4 |
tf

88-2
t?

1103-1]

1103-1.
tt
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SIGNAL LIST

Table 1 - Nova 1210/1220

_QRIGIN. DESTINATION

SIGNAL _|#CHIP|JPINSDWG {GRID} | FUNCTION jCHIP PINIDWG GRID
|MD5 | 13 |6 § 103-17 B6} INH5 31 | 2 | 103-1 | B6

- | MA5 39 73 " C6

MD6 | F110 78 §103-1f BO] INH6 f 28 42 rt B5
, Oo 1. MA6 29 16 " C5

IMD7 = =—C FF LL Ss 6 SF 103-19 BO] INH? 28 7127 " B5
a Sos a MAT 29 17 " C5

[MD8 - 9 | 8 §103-1f BO | INH8 | 27 412)" B5
a coe | | MA8 25 | 2 " C5

MD9 oo 9 | 6 | 103-17 B4 | INH9 27 42 " B4
os | MAQ | 25 13 mT C4

MD10— | 7 | 8 | 103-17 B47 INH10 | 24} 2 " B4
| , | | | MA10 25 4 6 " C4

MD11 - - 7 — 6 | 103-17 B4 f INH11 247127" B4
| 7 ye | MA11 | 25 17 " C4

MD12 _ f= 5 7 8 | 103-1 B38] INH12 = | 23412] " B3
| tog > MA12 22 7 2 " C3

MD13 5 | 6 103-17 B38] INH13 | 23472 " B3
a | ; MA13 224 3 me C3

1MD14 3 | 8 | 103-1f B3} INH14 | 2172 " B3
a | a . i | MAt14 | 2216 " C3

MD15 ~ | 3 7 6 | 103-1, B27 INH15 21] 12] " B2
ee : | ee MA15— 22 | 7]103-1 | C2

Y|MULTIPLY/ |.
DIVIDE SEL | S ,

MD SEL1* © (A87) 88-29 C5 | ACS1 SEL* 49 6,8] 88-2] C4
MEMO* a 16 | 3 | 103-17 BT] (B71)
(ACEX+ACDP) [| 1 | 3 89-1) A5 |(CON IND) (P39)] 7] 9 | 89-1] C8
rn © | | TRO*X ~~ | 28] 3 88-2] A6

MBOO* 40] 3 | 88-4} D4
Defer Again 76] 2 88-2] CT

(EFA LOGIC) 55 10,

oe Po 713 88-3] C6

| MEMI1* — 16 | 6 | 103-9 BY | ‘{(B70) |
(ACDP) + #¢ 147 6 89-9 AS | (CON IND) (P41) 7113} 89-1] C7
rs | IR1* | 297 2 | 88-21 AT

MBO1* 39], 3 88-4] D3
a | (EFA LOGIC) 55] 9 88-3} C6

*Indicates ''Not''} | t. |
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SIGNAL LIST

Table 1 - Nova 1210/1220

DESTINATIONOR

SIGNAL [CHIP |PINJDWG lcrip FUNCTION [CHIP PINIDWG GRID
MEM2* | 14 3 § 103-14) BY es ‘[(B47)

(DP+DPN) 2 18 89-17 A4 #(CON IND) (P13) 7413 § 89-1 FCT
| . S ' IR2* — 29 1159 88-2 [AT

~MBO2*- 3713 [ 88-4 | C4
| (EFA LOGIC) 55 11 97 88-3 | C6

MEM3* | 14 [| 6 | 103-1 B6 a |
(ACEX+ ACDP) 1 11] 89-1) AT . (B68)

. a (CON IND) (P43) 741 989-1 [C7
IR3* «| 297144 88-2 | AT

. MBO3* 38 | 3 | 88-4 | C3
MEM4* | 712 3 7 103-1) BE. (B28) | |
(ACEX+ ACDP) 1 8 | 89-1% A6 | (CON IND) (P37) 81139 89-1 | C6

oo | yy. IR4* | 2913 7] 88-2 | AT
a | MBO4* 40 | 2 | 88-4 | D4

MEM5* © 12 | 6 | 103-1] Bé6 | (B26) |
(EX+STRT+ / | | .

ACDP) 2 | 11] 89-1) A3 |(CON IND) (P36)} 8] 3 | 89-1 | C6
— | IR5* | 281] 2 | 88-2 4} A6-

. po MBO5* 39] 2 | 88-4 | D3.

MEM6* 10 | 3 7 103-1) B5 | (B22)
(EX+EXN+DP+ 7 |

DPN) 2 3 89-11 A3 }(CON IND) (P10) 8} 1 ] 89-1 | C6
| : | IR6* 281151 88-2 4 A6

. oo MBO6* 3712 | 88-4 7 C4
MEM7* 10 | 6 | 103-1) Bo] _ (B24)

(EXN+ DPN) 216 89-11 — (CON IND) (P42) 9113] 89-1 | Cod
| | Me IR7* 28} 14] 88-2 | A6

| a | ‘| MBO7* 83812 } 88-4 | C3

MEM8* 8 | 3 | 103-1) B65 ce (A55) |
oe | 1(CON IND) (P34)} 9 3 | 89-1 | Cod

| | | = MBC8* 33] 3 1 88-2 | AD
| | of -MBO8* 40) 157 88-4 7 D4

| MEM9* 8 | 6 | 103-4 B4 (A53) |

7 (CON IND) (P7) | 9} 1 | 89-1 | C5
MBC9* —682 1 3 | 88-2 § A4
MBO9* 39} 157] 88-4 | C3

*Indicates ''Not'§ |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN oe : | DESTINATION

SIGNAL CHIP |PINIDWG IcRID FUNCTION cHrp|prnfpwa RID
MEM10t | —6«6 3 103-1] B4 | (A45)

| (CON IND) (P32) 10 | 13— 89-1 | C4

MBC10* 33 | 159 88-2 AD °

| ; 1. MBO10* 37 | 154 88-4 C4

MEMI11* eS 6 6 103-14 B4 (A51)

(CON IND) (P31) 10 |] 3 | 89-1 C4

MBC11* 32 1 15% 88-2 A4

| ~ MBO11* 38 | 157 88-4. C3

MEM12* | 4 3 103-17 B3 | | 1(A36)

(CON IND) (P5) 1071 89-1 | C4

MBC12* 33 | 2 | 88-2 Abd

7 : MBO12* 40 | 149 88-4 D4
MEM13* 4 6 103-1] B3 (A35)

. (CON IND) (P29) 11 § 13] 89-1 C3

MBC13* 3242 | 88-2 A4

| MBO13* 397 147 88-4 D2

MEM14* 2 3 | 103-1F B2 (B76)

(CON IND) (P3) 119 3 | 89-1 C3

MBC14* 33 | 14] 88-2 Ad

| | MBO14* 37] 14] 88-4 C4

MEM15* 2 6 103-11 B2 | (B18)

| , (CON IND) (P2) 127 13] 89-1 C3

| MBC15* 324 14] 88-2 A4

, MBO15* 38 | 14] 88-4 C2

MEM CLK 18 6 88-1) A6 (B48) 90-1

= | (MTG) 177 6 | 88-1 D6

(KEY/RUN/DCH} 23] 6 " —C6

(ACTG) 541 6 " D8

LOAD AC* 93, 4 7 88-3 D3

S BUFF 1157 6 | 88-4 Ci

D BUFF 122] 64 =" C8 : f

| IR4, IR1-3 291 6 F 88-2 A8 |

MEM OK (A9) 91 B2 RUN LOGIC 62— 5 | 88-1 C7

*Indicates '"Not''|
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__SIGNAL LIST

Table 1 _- Nova 1210/1220 _

QRIGIN | we _ DESTINATION

SIGNAL {CHIP PIN] DWG GRID FUNCTION jou PI DWG GRID
[ MSKO] | 4 | 11] 88-17 B4 | mMsKo* | kas? 3 | 83-1 | A4
MSKO* fF 5 PF 4 gor § As | (A38) 90-1
IMSTP —-«$(A20)K P48) 89-1 | (RUN LOGIC) — 24 11, |
to | ce ' , | | 107 88-1 | BT

| mTco 8=—r—~— i? 5 | 88-1 | DG | INHIBIT 7 1347107 " C2

° —_ - fo |) DCHI 14,13) " =| c2
MTGOX | 16413f " | D6

MTG 17 12,
| 115, |

= | 114 " D6

READI*¥ | 19471 " pe

| - | a |) MB CLR* 19,47" D2

IMTGOX | 16 | 12] 88-1] D6 | MTG(SH\Logic] 36] 4 rt C7

MTGl 17 «| 7 7 88-1] D6 | RQENB* | 16] 5 " C2
a See | | ff MTGI* | 167 117" D6

| 2 — | READ2* | | 197 10) D2
| MTG1* | 16 | 10] 88-1] D6 | MBCLR* 19] 5 " Dai

| — f | peHO 18] 10} " B2]

| | | | -— | MTG(SH\XLogi@ 36] 5 " D6
MTG3* | 17 | 12] 88-1] D6 | MTG(DS) | 17] 4 " D6

, - ee . | STROBE 18 11, 2,
. 4 re tO D2

| READ1* { 19] 2 te D2
| ft _ | READ2* 1947 9 " D2
MULTO* —«#120 | 101 88-4]cCD 5 MBO(DS) _ 40] 41 88-4 Icp34
MULT1* = - 120 | 11h " 7" MBO(DS) — 39) 4y ° "
MULT2* 7120 7 13) '" | ''\ | MBO(DS) 371 4 " "

4 MULT3* © 120 | 144 " — ' | MBO (DS) 38] 4 rt "

OVFLO 15 | 8 ea B2. (B39) 90-1
& :

| PACK 103 | 9] 88-3f D5 — ACSI SEL* | 49] 10} 88-2 | C5
| fa | | ACS2 SEL* © 49] 12)" B5

| | ae a | | PACK* | | 83i 13) 88-3 D5

PACK* } 83 | 14 88-3] D5 {— ACS1 SEL* 49] 4] 88-2 C
os | | ACS2 SEL* 49) 2y B

| LOAD AC* 111] 57 88-3 D

kIndicates ''Not't} | | - Po
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SIGNAL LIST

___ Table 1 - Nova 1210/1220

ORIGIN DESTINATION

SIGNAL = FCHIP PIN|DWG Icrip FUNCTION jJCHIP PIN|DWG FGRID
[PCO] F119 10§ 88-44 Ad MULTO* | 120] 10} 88-4 ICcD5

[ PCt | 119 9 " NS) MULT1* | 1204 11 CD 5 |

| [| PC2] 119 To" AO MULT2* 1207 13 ' FCD5 e

[PC3] = 119 6 " AD MULT3* 1207 147 =" CD5 |

PC ENAB* 61 8] 88-3— B3 q PC IN* 36 1§ 88-2 D5

oe | LOAD PC* 57 5} 88-3 B3 | “

| Lo - : ESET | { 74 21 88-2 Ci

PC IN* 36 oy. 88-245 D4 PC 119] i1f 88-4 AD

| | Multiplexer 12047, 8:

| | OF 88-4 C5

-~MULT(ENAB) {| 12017,8,

| pF | | 9 88-4 C5

| PI | 95 § 117 88-29 D6 PC IN* | 35 41 88-2 Dd

| ADD ONE* 90 3 " D

CLR SKIP* 100 5| 88-3 A

| | | , Disable D Mult © 4642,3] 88-2 B

{ PI* 95 127 88-24% D6 IR(SH) 114] 2] 88-2 A

| IR(DS) 12] 137 =" A

D SET 747 11 " Cc

ADD ONE*. 82] 13)" D

ION* 84 1 " C

: LOOP SET* 849 12% 88-3 D

| PI SET 96 6] 88-28 C6 PI 957 144 ="

| FETCH 96 OF? D

: LOAD MBO* 98 24 88-3 A

PL* (A19) (P23) 89-1] B2 KEYM: PL 41 OF 88-1 Cc

| (RUN Logic) 43, 3} B

| | | ~ | Disable D Mult 87 9% 88-2 B

PRESET* 22 | 10 88-1 B7 MTG(MR) 17 1i 88-11 D

: INPUT 66 1 " B

PTG(MR) | 697 1 " DD ‘

SKIP , 78] i 88-3 B
| (Major States) 95) if 88-2], D

PTGO 69 G 88-18 D4 PTG DCDR 68 2) 88-1 D
SO oo ON | _ 68 14 '! D

PTG 69) 14 =" D

| PC 7 119 4 88-4 A

*Indicates "'Not''§ — PC 7 toy 13 A
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN | | DESTINATION

SIGNAL [cup |PINIDwG IcrIp FUNCTION ICHIP PINDWG GRID
a | > MBLOAD- {112 [13] 88-1 | C3

PTGI1 — 69 711 | 88-1 D4] EFA-PTGI 34 14 | 88-2 A3

a . | | PTGDCDR {| 68 [3 [| 88-1 D3

" 68 #137 " | D3

End Cycle F/F [113 73 " D5

PC —119 75 7 88-4 Abd

PC 119 71449 " Abd

: | | MB LOAD 112 | 10] 88-1 C3

PTG1* 69 | 12788-1 | D4? SO 47 72 | 88-2 | C3

| | : PTG 69 }15] 88-1 ]| D4

PTG2* - | 684 10] 88-1 | D4] ADDER Test] 57 [13 | 88-3 A6
| | fo. TSO/TS3 — 65 | 10} 88-1 | Cd}

| — PTG2 : 67 #9 Pot. D3}

| a ae PTG2°LOOP }| 70 [5 " D5]

PTG2 6778 | 88-1 |. D3 INPUT F/F 66 71245 " Bd

PTG5 | 70] 8 | 88-1 — D4] Key/Run/DCH/ | | |
ah (LD) 23 | 10] 88-1 Cb]

(LD) 42 104% " C8

TSO/TS F/F | 66 | 2 " C5

Adder Test 78 | 12 | 88-3 ADE

" 719 14 " AD

Major States cae

(LD) 95 | 10] 88-2 D7

LOAD MBO*}] 98 | 3 [ 88-3 A3

oe . | LOAD MBO*] 98] 4 | 88-3 A3
PTGd ENAB* 687 6 | 88-1 D3 INH TRANS* | 9671 J 88-1 B2

PTG5 70 7 9 " D5 |

Pack Logic 70 | 12 | 88-3 C6y

SKIP F/F | 79]12] " B5
a LOAD ACB [| 100]12] " C3

PTG=0: TSO 113} 9 | 88-1 7 A5 Adder Test 58 7 137" A6
MA LOAD* 60 | 12 | 88-1 D2

ADD ONE* 8879 §F 88-2 D3

| | | Shifter Logic 904 9 | 88-4 AT

PTG=0°-TSO* | 113] 8 | 88-1 Ad ADD ONE* 88 1 4 # 88-2 D3

. Shifter Logic 90 | 134 88-4 ATM

SHIFT ACB 93 | 10] 88-3 C4

*Indicates 'tNot?!
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SIGNAL LIST_

able 1 - Nova 1210/1220

ORIGIN, | DESTINATION

sicnaL |cure|prnfowe [crip] Function |curpfermfpwe {crm
PTG-0-TS3* | 68 |4 }|88-1 | D3] PTG=0-TS3 }| 67 913 }88-1 | D3

So | od | ADD ONE* [| 88 [5 [88-2 [| D3

PTG=-0-TS3 | 67 [12 [88-1 | D3} INPUT F/F | 9 §9, -

oo es | 10 [88-1 | C5

MTG(LD) [| 17 flo] " D7 |

| | ADD ONE* | 88 f1,2]88-2 | D3

PTG=1°TSO* 68 [11 ]88-1 | D3] ADDER Test | 80 410] 88-3 | A6
es ce | | SHIFT ACB | 93 fil] " C4

PTG= 1: TS3* 68 75 [88-1 | D3] (IO DCDR) {109 [5 | 88-1 | A5
PTG2-LOOP | 70]6 [88-1 | D4] PTG2:LOOP| 73 413 ]88-1 | D4

LOAD MBO* | 98 f9 [88-3 [| B3

LOOP SET* [104 6,4] 88-3 D6

PTG2+LOOP | 73 412 | 88-1 D4 LOAD IR 34 71 | 88-2 At
i - SKIP (F/F) 79 72 § 88-3 Bo

PULSE ENAB [| 10976 [| 88-1 A5{ OVFLO — 15 $12 | 88-1 B2 |

_ | | IO DCDR 62 J1 |" A5

PWR FAIL* (A5) 91-1 C2 PWR LOW 86 412 | 88-3 D8

| Se | AC CLR 20 112 | 88-1 | AG

PWR LOW 102 | 11 | 88-3 D7] (SKIP Logic) | 11 [1 | 88-3 Bl

PWR LOG* 4102 7127" D7 PISET 75) 413 § 88-2 CT

od 7 PWR LOW 86 13 788-3 | D8

READ1* f 1973 | 88-1 D2 | ) Ips 7) 103-1
Te. | ~MTG(SH) ~ 35 $10 | 88-1 D6

| | | READ 1B 18 713 | 103-1 7 D6

18 | 12 7103-1 | D6 " a 19 §5,49§ 103-1 | D6

. oe | READ2B 19 712 4103-1] D6

READIB © 197 6 9103-1 DSP" | ~=19 710g" |

oe | (x ADDR DCDR){| 72 | 2 103-3 | A .
tt 76 2 'f AQ

't 73 12 rt A’

rt TT 2 tt AT 4

tt 719 3 't A

rt 714 3 ‘ft A?

tf | 718 3 tt AT

'? 75 3 rt AQ

*Indicates 'tNot' |
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_ SIGNAL LIST

__rable 1 - Nova 1210/1220

ee IGIN, | | DESTINATION

SIGNAL {FCHIP |PIN|IDWG Icrip _FUNCTION_ |curp PINIDWG GRID
| READ 2+ | 19478 | s88-1 | pa — f(B90)f =f 103-1 | D6

. | ee READ 2B [| 18 Jil " D6
18 | 10 f103-1 D6 Mee 19 49 " D6

| oo a | > | | | 19 713 '" D6

READ 2B 19 | 8 fi03-2 — D5{(Y ADDR DCDR)] 54 [2 4| 103-4 | A7

| a : 4 os 62 F 2 " AT

" F 652 72 " A7

" a { 66 §2 " AT

| | 60 73 " Al
" a | 50 3 tt AT

tt - 57 3 tf AT

— | | Mo | 1 4773 ro Al

READ IO* ¢ 1243 [88-1 | B2 B83) 103-1 | A8&

| 8 | [READIO] | 18] 3 " A8
187 4 fl03-1 — A8& [MDO| | 1749137 " A

ot MD1 1 it q2 " A

MD2 - 15 7137" A

MD3 . 15 7 2 i" A

MD4 | , 13 7137" A

MD6 | f 13 42 " A

MD6 } 11 $137 " AD
MD7 — 11 72 " A

MD8 Oo 97137 ' AD

~MD9 9725" AD

MD1O0 TPAUsT AD

MD11 TE2 " A

MD12 SF 134g" A

~ MD13 5} 2 | 103-1 A

MD14 34137" A

| - | MD15 a 3 42 " Ad

[READ IO] 18} 6 [103-1 } A8f wos 18 | 5 " AB

| | | | [MDO] ATP OT " A
MD1 | ITP aA A

MD2 1547107 " A

~MD3 | 15 7 4 " A

MD4 ~— 13 7107 " A

a | | MDs | 134 4 nt A

*Indicates "Not"? | | | -MD6 Alp Opo" fF A
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN _ DESTINATION

SIGNAL {CHIP IPINJDWG IGRID FUNCTION |CHIPIPINEDWG {GRID

| | ~ MD7 11 4 103-1 | A

MD8° 9 FIOE " A
MD9 9 14 " A

MD10 7 #109 " A
MD11 7 44 i A
MD12 5 fi0qy " A
MD13 5 44 '" A
MD14 3 fioy " A

a | MD15 344 7" A

RESET* | 2274 188-1 B7 PRESET* 3 713 — 88-1 |] B7
IORST 10 7139" A4

| Ce 2179 | ' | B8

|KEY/RUN/DCH |

(MR) 23 |1 " C6
(MR) 42 11 " C8
ION* 84 12 | 88-2 C7

LOOP/PACK

| | : | (MR) 4103 11 188-3 D5
RESTART* | 88-1 A8&| KEY SEEN F/F 315 188-1 B8

| a Disable D Mult | 87 ]} 10 | 88-2 B4

RELOAD | | :

Disable* (B72) 36 710,

| -to | , 12 103-1 |] 3B8
RESTART

Enable I(a32) (P19 89-1 BT
RINHO (A5) © 103-2 | 7
RINH1 (A7) | " 7
RINH2 (AQ) po. 7
RINH3 ~ |(A11) " 7
-RINH4 | (A13) '" 7

RINH5 (A115) moo F 7
RINH6 (A18)] " 7

RINH7 (A17) t 7
RINH8 7 (A19) " 4

RINH9 — | (A24) " 4

-RINH10 (A23)}- " 4
RINH11 (A21)5 1 4

*Indicates "' Not"
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produced in whole or in part without DGC's prior written approval nor be

SIGNAL LIST

Table 1 - Nova 1210/1220 |

ORIGIN DESTINATION |

SIGNAL _|CHIPJPINJDWG [GRID FUNCTION {CHIP PIN/DWG GRID
RINH12 (A28) 103-2] 4
RINH13 (A25) am 4
RINH14 (A29) " 4
RIN15 (A27)} Fo" 4
RQENB* 1646 | 88-1f C2 | (B41) 90-1
RST* (A830) [(P2q) 89-1] Bé RESET* 214712] 88-1 | B8
RUN 2317 | 88-1] C6} RUN* 22 413] " C6

| a , CPU CLK 72 4,

| | _ | 7107" AT

RUN* 22 | 12] 88-1 | Cé6\(CON IND) (A14) | 12 }1 | 89-1 | D2
a KEY SEEN F/F 2 [1,2] 88-1 § B8

SO 921 3 | 88-2 | C2 ADDER 117 ]3,6] 88-4 | D8
S1 978] " C2} W775 7" D8

S2 91g 11yo" C2 Slo 9144 | 88-2 | C3

| | | ADDER 117] 4 | 88-4 | D8
[S BUFFRO] 115] 5 | 88-4 f C7 S MULT 114672] " CT

[S BUFFR1| 115], 77" cy)" 1675] " C7
[S BUFFR2| 115, 9 | " CT " 116] 147 " C7

[S BUFFR3] 1157 11] 7 C7 am 116,117 " C7

SELB* — ‘[{(A82) 90-1 SKIP Logic | 11] 10] 88-3 | Bé6

SELD* (A80) 90-1 " Wy4 yo" B6
SELECT 35] 8 J103-1 | D7} STRBA,B,

C,D 1h,

| 10] 103-1] D4

" 1 12,
13 '! D5

READ 1B 19 }1,2] " D6

INH GATE | |

A,B | 26 42,4, D3
| 5 tt ,

" 41 |10,

12,

| igs} " D3

(DRIVE IO) 264137 0" C8

*Indicates ''Not'
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__ SIGNAL LIST

Table 1 - Nova 1210/1220

| _._ ORIGIN DESTINATION

SIGNAL {CHIP |PINJDWG [GRID FUNCTION {CHIP PINIDWG GRID
| (INH TRANS*) | 36 11 9 103-1 7 3B8

(MB LOAD) 386 11387 B8

- | (MB CLEAR){ 30 ]1 " B8 -
SERIAL CRY 54 | 124 88-1 D7 OVFLO 15 913 88-1] B2

| | | fF ADD ONE* 88 16 § 88-27 D3 |

SET ION* 639104 =" B8 ION* 82 14 " C7 °

SHIFTO* (125 7131 88-4 [A678 | —1(B94)
nan | - SKIP Logic 110 | 125 88-3] A6

ACD 123 | 4 88-4 [A 678

Poo ae | ACS 12474 4 ' "
- SHIFT1* 125] 14] 88-4 " a (B96)

7 | SKIP Logic {| 110 | 10] 88-3 A6

ACD | (123 | 6 | 88-4 [A678

wo | - oe ACS 112416 " "
| SHIFT2* | 125] 11] 88-4 " | | I(B93) |

oe . SKIP Logic | 110 | 13] 88-3 A6

ACD 123 | 10] 88-4 [A678

Se . | | ACS (1247107 " "
SHIFT3* 1257 10] 88-4 " | | oo |

oe | SKIP Logic | 110] 9 | 88-3 A6

ACD 123 | 12] 88-4 [A67al
ACS 124] 12] " "

SHIFT ACB 100] 3 | 88-3] C2 ACB(SH) 105} 13)" B4

| | [| ACB(SH) 106} 13], " B4
ACB(SH) 107] 13] " B4
ACB(SH) 108413] " B4

SHL* | 51] 6 | 88-2 B6]| Carry F/F Logiq 101] 5 | 88-3 C6

) | . | [ SHL] 101] 3 '" cé6l
a | SHIFTER(SEL) | 125] 16] 88-4 A8 -

f [SHL] | 101} 4 | 88-3 C6 CRY SET* [| 81] 2 | 88-3 C6

-SHR* | ) 517 5 | 88-2 B6jCarry F/F Logic] 81] 6 " — C6

| | | | [SHR] | 1017 5 " C6
| | - |SHIFTER (SEL) | 125] 17] 88-4 A8

[ SHR] 101] 6 | 88-3 C6él CRY SET* 81} 1 | 88-3 C6
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN _ __ DESTINATION

SIGNAL {CHIP |PINIDWG IcrIp FUNCTION |curp PINIDWG RID
SKIP 78 15 988-3 | BS | ADD ONE* 90 }2 | 88-2 D4

iSKIP* 78 46 " — Bd oe (B69) 90-1

oa IR0+SKIP 50 72 | 88-2 FB6.

D SET 14 73 " C7

_ | ADD ONE* 82 J 127" D3
- : Test Skip Set 86 14 | 88-3 FA8

SKIP INC* | 42 | 12% 88-1 | C7 | PC IN* | 35 9137 88-2 {%D5
| | f J MA LOAD* 96 | 12] 88-1 [D3

PC ENAB* —~58 W,5 88-3 | B4

| oe CLR SKIP* 99 Flay" B83

1+SLO 103-2 | 7 SNSO f 69 4 2— 103 -2 46
. -SLO tt 7 mo 69 3 Y =: 6

+S5L1 te 7 SNS1 69 16 "46
-SL1 mo 7 ? | 69 7 Po, 6

+s12 mo ae SNS2 65 | 2 " 16
-SL2 tt tt 7 ? | §- 65 3 ? 6

1+SL3 tt. 7 SNS3 69 4 6 "16
-SL3 | 't 7 | 1 65 7 '! 6.

~+SL4 moo 7 SNS4 59 | 2 " 16.
|-SL4 nooPy7 gt, 65973 fF" Te.

+SL5 "4 SNS5 | 594 6 " 16 |
~SL5 | '! 2 ” : tr 59 7 mt 16 |

14+SL6 " 7 §¢ SNS6 | 56 | 2 ro 6

|-SL6 " 4 Air. 56 | 3 " 16_

+SL7 mofo SNS7 56 T 6 mr 46
a -SL7 tt 7 " 56 7 '? | 6

1+SL8 " > 4 | SNS8 49} 2 no P38
-SL8 '? 4 1? | 49 3 oat 3 |

+SL9 ~ " 4 | SNS9 49 1 6 " 3
~SL9 '? 4 Dore 49047 - it 3

|+SL10 " 4 SNS10 46] 2 rs 3
| -SL10 " 4 yo 464 3 ro £3

4¥+SL11 " 4 SNS11 46] 6 a 3

| -SL11 | mF 4 " 46) 7] " 3

[Indicates ''Not'y |
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SIGNAL LIST

Table 1 - Nova 1210/1220

DESTINATIONQRIGIN

SIGNAL CHIP [PINJDWG {GRID FUNCTION {CHIP PINIDWG GRID
+5L12 103-2 94 SNS12 407 2§ 103-2 7 3

-SL12 " 4 tf 407 3 " 3

+5L13 " 4 SNS13 401 6 " 3

-SL13 " 4 " 40] 77 " 3

+5L14 " 4 SNS14 SBE 2 rr 3

-SL14 " 4 " 388 3 " 3

+SL15 " 4 SNS15 38G 6 " 3
-SL15 " 4 SNS15 38] 7 " 3

[S MULTO 4} 88-41C 6,7] ADDER | 117] 18 88 -4ID ,78

[S MULT1 7} 0 " | ADDER 117] 208

[S MULT2] 2) nfo 117] 2g on fn
E MULT3 9 'f ' '" 117 1 '? tf

~SNSO 14 103-25 6 SNSO* 68] 9 103-2] D6
SNSO* | gto 6 INHO F/F 341 10 103-1] BT
SNS1 1 " 6 SNS1* 68f 5 103-2] D6

SNS1* 6| « 6 INH1 F/F 344 4] 103-1] BT

SNS2 1 " 6 SNS2* 644 547 103-2) C6

SNS2* 6] [6 INH2 F/F 321 4] 103-1) B7
SNS3 1 " 6 SNS3* 644 9f 103-q C6

| SNS3* 8 " 6 INH3 F/F 32] 10 103-1) B6

SNS4_ 1 " 6 SNS4* o8f 9f 103-4 C6

SNS4* gi 6 INH4 F/F 31] 10 103-1] B6
SNS5 1g" 6 SNS5* 58] 5 103-2) B6

-SNS5* 6f « [6 INH5 F/F 311 4] 103-1] Bé6

SNS6 14 " 76 SNS6* oOF O 103-4 B6

SNS6* 6] 96 INH6 F/F 23] 41 103-1] B5
SNS7 12 m6 SNS7* 55) 9fF 103-4 A6

SNS7* si} « 96 INH? F/F 28] 10 103-1] BS

SNS8 14 " 3 SNS8* 48] 9 103-4 D3

SNS8* sf oo" 73 INH8 F/F 271 10 103-1] BS
SNS9 12 " 3 SNS9* 481 5% 103-4 D3

SNS9* 6 " 3 INH9 F/F 27) 4% 103-9 B4

SNS10 14 " 3 SNS10* 45) 5% 103-4 C3

SNS10* 6] oo 73 INH10 F/F 244 4] 103-9 B4

*Indicates '' Not"
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN - DESTINATION

SIGNAL {CHIP |PINIDWG [GRID FUNCTION {CHIP PINIDWG RID
SNS11 46 [12 4103-2 43 SNS11* 45 [9 [103-2 §| C3-
SNS11* — 45 {8 |" 3 INH11 F/F 24 710 7103-1 | B3

. SNS12 | 40 Jl4 qo" f3. SNS12* 739 [9 4103-2 | C3
SNS12* 39 48 " 3. | INH12 F/F (23 410 7103-1 | B3

. SNS13.__ 3 40 112 |" 3 SNS13* 139 [5 4103-2 | B3
| | SNS13* 39 16 " 3 INH13 F/F 23 14 4103-1 | B3

| SNS14 88 114)" 3 SNS14* 37 15 7103-2 | B3
SNS14* —687 «6 " 3 INH14 F/F {| 21 44 [103-1 | B2
SNS15 88 12 Fo 8 SNS15* 37 19 $103-2 | A3
SNS15* 37 |8 Ft 3 INH15 F/F 21 410 [103-1 | B2

STA: E* 52 | 88-2 | BD LOAD MBO* 99 19 | 88-3 | B3

| | : | T MULT (SEL) [120 |17 | 88-4 |
STOP* | (A381) 89-1 | BD STOP SYNC [| 4 ]4,5] 88-3 | D8
STOP INH* | 82 18 | 88-1} B6 DCHA SET* 71 $13 | 88-1 | C5

a pb SKIP INC* 87 12 1 C8

) | a oe _ FETCH 97 14 88-2 | D7
STOP SYNC 102 . 88-3} D7 | RUN Logic 43 |1 88-1 | B7

STROBE 18 76 | 88-14C2_ a ~ 1(B20)
| | = —. - | STRB A,B,C, |

— , TD | 1 $5 7103-1 7 D5
STRBA _ 4 103-14 D4 SNSO* 68 110 1103-2 | C6

| | | | SNS1* 68 14 " C6
SNS2* 64 4 |" C6

| | i SNS3* | 64 10] " C6

STRBB 1 103-1] D4 | SNS4* 58 F107" A6

| | SNS5* — | 58 14 " A6
. SNS6* —=55 4 We A6

| oS | SNS7* 55 $10] " =f A6

STRBC 1 103-1] D4] SNS8* | 48 fio] " C3

. os | ! SNS9* 4g f4 qo" C3
SNS10* | 45 [4 nr 6 C8

ee SNS11* | 45 F104q " C3
STRB D | 1] 6 | 103-1] D4 SNS12* 39 10 }103-2 7 A3

| | | — SNS13* 7 3944 " A3
SNS14* 37 1 4 " A3

cy SNS15* 37 110] " A3
*Indicates ''Not"'
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__ SIGNAL LIST __

‘Table 1 - Nova 1210/1220

| iESTINATION,

ppinjowe form} Function |cuphpmppwe [erp
88-1 jA4 | STRT | 7 #3 | 88-1 | A4
" [a4 | (IO STRT PLS) {(A52) 90-1 J

/ Ip? | STUTTER* 73 [1 | 88-1 | D7
"|p? | CPU CLK | 72 [1,19 88-1 | A?

88-2 §BG6 LOAD ACB ~~ {100 {13 88-3 — C3

_ SIGNAL {CH
[STRT*]

STRT

[STUTTER]

STUTTER* |

SWP*

688-2 F DSTSO | 66 fe | ss-1fcs | pcr | 35 3

IR(SH) 114 {5

INST DCDR | 92 [1 |

Disable D Mult] 53 q1 |” B3 |

KEYM: PL: TSO* | 57 {1

PC ENAB* | 61 [9

FETCH: TSO* | 64 [1 3

PTG DCDR 68 [1 | 88-1 | D3

a | | Si 91 [10 | 88-2 | C3”

TS3 a 66 |5 | 88-1—C5 | LOOPSET* | 34 [13 | 88-3 | C6

| fo | {(DiE SET)+TS3 | 36 $12 | 88-2 | D5

ACD OUT* 45 14 fF" 7 B3

ALC* =~ 50 fio] « B8.

PC ENAB* 61 fi fore B4

PC ENAB* 61 12,4] 88-3 | B4

IO DCDR Logic}109 {2 88-1 | A5

PTG DCDR 68 fi5]* D3

|) ACTG(LD) 75 [9 " D8

| a g {Defer Again (F/F) 76 43 88-2 | D7

TS3 SET | 6548 | 88-19C5 | PTG-0-TSO " J112 [3 | 88-1] A6

TEST* ——[(A92)] 90-1} CARRY F/F 76 113 | 88-3 | C5
TEST SKIP 102} 7 | 88-34 D7 SKIP F/F Logiqd 59 73 Jo" Bo.
Test Skip Set | 8673 | " [D7 RUN LOGIC | 41 [13 | 88-1] B6

a ee STOP INH* | 82 19 | °" B6 | |

TEST SKIP [102 }2 | 88-3] D7 | i,

was JsR —s- | 108] 5 | 88-3) 5 | AcsisEL* | 48 |10] 88-2] cs
a 

SHIFTER Logid 109 |

WAS JSR* | 487 8 88-2§ Co-

WHOA* (BB) - 90-19 CPU CLK

+5 OK — #(A8) $1-1) B2 RESET*
*Indicates "Not'} | | |
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SIGNAL LIST

Table 1 - Nova 1210/1220

ORIGIN | 7 DESTINATION

SIGNAL CHIP [PIN] DWG IcRIp FUNCTION {CHIP PINIDWG GRID
WRITE MEM 41 {6 4103-1 § D2 | X DRIVERS 7 B 7103-3 Al

| - | | 76 2 |" AT
73 " AT

77 3 " Atl

79 p Jn AT

74 72 " Atl

78 12 " Al

| 75 [2 " At

Y DRIVERS 54 13 1103-4 | AT

62 13 " At

52 [3 | AT

66 [3 " AT

60 72 " AT

50 42 " AT

om XRS — | |103-3 | B2 | X DRIVER 72 |11 103-3 | B7

Lo | | " 6 LA pe BT
'! 73 11 ? B7

- rt 77 11 '? B7

XWS , 103-3 | B2 | X DRIVERS) 75 #11 " B3

| | _— ae 78 #11 ge" B3

" 74 qlz ge" B3

" 79 Fll 7" B3

YRS | 103-4 | B2 Y DRIVERS 54 f11 4103-4 BT
| | ” 62 fir | BT

mo 02 gll go" BT

« | | fom [oe fit] B7

YWS 103-4 | B2 Y DRIVERS 47 fil |" B3

| " | 57 gll got B3
_* ae 7 | | 1? 5O Fil '? | B3

. '! 7 60 11 1?
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ABBREVIATIONS

CENTRAL PROCESSOR AND MEMORY

NOVA 1210/1220

ABCO thru ACB15

ACD —

ACD OUT

ACDP

ACD 3 SEL

ACD 4 SEL

AC EX

ACS

ACS 1 SEL

ACS 2 SEL

ACTGO, ACTGI1

ALC

AND ENAB

CLK

CLR

CLR ION

CON DATA

CON INST

CON RQ

CONT

CPU

CPU CLK

CPU INST

CRY ENAB

CRY OUT

CRY SET

Accumulator Buffer

Register Outputs

O thru 15

Destination Accumulator

Destination Accumulator

Out 7

Accumulator Deposit

Destination Accumu-

lator Select enable line —

Destination Accumu-

lator Select enable line

Accumulator Examine

Source Accumulator

Source Accumulator
Select enable line

Source Accumulator
Select enable line

Accumulator Timing

Generator outputs 0 & 1

Arithmetic Logic Class

(instruction)

AND (instruction)

Enable |

Clock

Clear.

Clear Interrupt On

Console Data

Console Instruction

Console Request

Continue switch at

Console -

Central Processor Unit

Central Processor Unit

Clock

Central Processor Unit —

Instruction

Carry Enable

Carry Out

Carry Set

DATIA

DATIB-

DATIC

DATOA

DATOB

| DATOC

DATAO thru DATA15

D BUFFER

INTA

INTP IN

INTP OUT

INTR

IO (F+D)

IO or I/O

ION

10 PLS

IORST

IO SKIP

— TRO thru IR7

ISTP |

ISZ |

JMP

JSR

Data In A (I/O instruc -

tion)

Data In B (I/O instruc -

tion)

Data In C (I/O instruc -

tion)

Data Out A (I/O in-

struction)

Data Out B (I/O in-

struction)

Data Out C (I/O in--

struction)

I/O Data bus signals,

16 bits wide

Destination (Accumulator)

Buffer 7

Interrupt Acknowledge

Interrupt Priority In ©

(to Device)

Interrupt Priority Out

(from Device)

Interrupt (Bus Signal

from Device)

IO (instruction) (Fetch

or Defer state)

Input /Output

Interrupt On

‘Input /Output Pulse

Input /Output Reset

Input /Output Skip

(instruction) ,

Instruction Register

outputs 0 thru 7

Instruction Step (Con-

sole switch)

Increment and Skip if

Zero(instruction)

Jump (instruction)

Jump to Subroutine
(instruction)
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ABBREVIATIONS (Continued)

KEYM

LOAD AC

LOAD ACB

LOAD IR

LOAD MBO

| LOAD PC

MA1 thru MA15

| MA LOAD

MB CLEAR

MBC8 thru MBC15

MB LOAD

MBOO0 thru MBO15 —

MD SEL1

MD1-MD15

SET ION ©

SHIFT ACB

SHL

SHR

SKIP INC

SLO thru SL15

S MULT

| SNSO thru SNS15

|S0 thru $2

STOP INH

Key Memory (access
cycle)

Load Accumulator

~ Load Accumulator Buf-
fer (Shifter)

Load Instruction Regis -_
ter |

Load Memory Bus Out-

puts (CPU Interface —

Register)

Load Program Counter

Memory Address Reg -

ister outputs 1 thru 15

Load Memory Address
Register

Memory Buffer Clear

Memory Buffer Com-
puter outputs 8 thru 15

- Load Memory Buffer _
Register

Memory Bus Outputs.

(CPU Interface Regis-

ter) 0 thru 15

Multiply Divide Select 1

Memory Data 1 thru 15

| Set Interrupt On

Shift Accumulator But -
fer

Shift Left

Shift Right |

Skip Increment

Sense Lines (Memory

Stack) 0 thru 15

Source Multiplexer

Sense Amplifier Out-
puts 0 thru 15 ©

(Adder function) Select
| Control Bits 0 thru 2

(Processor) STOP
_ INHIBIT

STRB A

STRB B

STRBC

STRB D

STRT

SWP

TT

TTI

TTO

XRS

YRS

32 VNR

+ VINH

+ Vamp

+ VMEM

+ 5 OK

TSO thru TS3 ©

Strobe A (Memory Stack)

Strobe B (Memory Stack)

Strobe C (Memory Stack)

Strobe D (Memory Stack)

Start (Console switch)

Swap (bytes)

Time State 0 thru 3

Teletype

Teletype In (Teletype
Keyboard/Reader Buf-

fer)

Teletype Out (Teletype
Teleprinter /Punch

(Buffer)

X (plane) Read Source

(Memory Stack)

X (plane) Write Source

(Memory Stack)

Y (plane) Read Source

(Memory Stack)

Y (plane) Write Source

(Memory Stack)

+ 32 Volts, Not

Regulated

+ (Memory) Inhibit

Voltage

+ Lamp Voltage (Con-

sole indicators)

+ Voltage Memory

+ 5 Volt (power)

operating properly
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