





Memory Address Register (MAR)

The memory address register is a 17 stage trigger register representing a

5 digit binary coded decimal address. (The units, tens, hundreds and thousands
orders each consist of four triggers which store one binary coded decimal digit

in 1, 2, 4, 8 code form. The ten-thousands order consists of only one trigger to
store a 1 or a O in that order.) MAR will contain the address part of the instruction
being executed and will receive its information from one of two sources. In
automatic operation MAR will be set to the Memory Buffer Register outputs during
instruction time. I TIME). In manual operation MAR will be set to the Memory
Address Selector switches located on the console.

The inputs to MAR from the memory buffer register (MBR) will be connected
as follows:

MAR -1 Mem., Out Bus - 1 (MBR 4-1)
MAR - 2 Mem, Out Bus - 2 (MBR 4-2)
MAR - 4 Mem., Out Bus - 4 (MBR%4=4)
MAR - 8 Mem. Out Bus - 8 (MBR 4-38)
MAR - 10 MBR 3-1

MAR - 20 MBR 3-2

MAR - 40 MBR 3-4

MAR - 80 MBR 3-8

MAR - 100 MBR 2-1

MAR - 200 MBR 2-2

MAR - 400 MBR 2-4

MAR - 800 MBR 2-8

MAR - 1000 MBR 1-1

MAR - 2000 MBR 1-2

MAR - 4000 MBR 1-4

MAR - 8000 MBR 1-8

MAR - 10,000 MBR 1-A and MBR 1-B

The outputs of MAR will be used to set addresses into the memory address counters
the instruction counter and the selection register. The units order of MAR will
also provide outputs for the Control instruction.

Memory Address Counter 1 (MAC 1)

The Memory Address Counter is a 17 stage trigger counter representing a 5 digit
binary coded decimal address. It controls the memory address of the character
being read from or written into memory during any given machine cycle.

MAC 1 will perform the following stepping functions: !

Step + 1
Step - 1
Step + 5
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When stepping + 5, MAC 1 will have previously been set to an address
which has a four or a nine as its units order digit.

The stepping of MAC 1 will be controlled by the CPU sequence control
circuits by conditioning one of the following routing lines. The voltage
level of the line will be +10 when routed and not higher than -20 when
not routed.

Step MAC 1 + 1 N
Step MAC 1 -1
Step MAC 1 + 5

MAC 1 will have circuitry for setting its triggers to the contents of

the Memory Address Register (MAR) or the Instruction Counter (IC).
This will be done under the control of the CPU sequence circuits by
conditioning one of the following routing lines. The voltage level of

the line will be +10 when routed and not higher than -20 when not routed.

Set MAC 1 to MAR
Set MAC 1 to IC

Only one of the five routing lines for controlling MAC 1 will be routed
by the CPU sequenc® control circuits during any given machine cycle.

Memory Address Counter - 2 (MAC 2)

MAC 2 will also determine the memory address during certain type
machine cycles under the control of CPU., MAC 2 will step +1 and

+5 and will have circuitry for setting its triggers to the contents of

the memory address register. The following routing lines will control
the stepping or setting of MAC 2.

Step MAC 2 +1
Step MAC 2 +5
Reset and set MAC 2 to MAR

This counter will be reset to 00000 before setting. No more than
one of the three lines will be routed during any one machine cycle,

Memory Address Select Register (MASR)

MASR is a 17 stage trigger register and stores the memory address
of the character being read from memory, The MASR triggers will
be set to the contents of either MAC 1 or MAC 2 at R, time., No
routing lines will be used to control MASR. The setting pulses for
setting to MAC 1 or MAC 2 will be generated automatically in the *#
Waveform Generator.

=13-




.

Instruction Counter (IC)

The Instruction Counter keeps track of the address of the instruction
to be executed next. It is a 14 stage counter which represents a 5
digit binary coded decimal address. The units and ten-thousands
order consist of 1 trigger each. The units order trigger represents a
4 in the units order when it is off and a 9 in the units order when it

is on. The ten-thousands order trigger will represent a 1 or a (X

in that order.

IC will have circuitry for setting its triggers to the contents of the
memory address register. All triggers will be reset-off before set-
ting., IC will step +5 during each I time cycle. The setting of IC to
MAR will be controlled by the routing line Reset and Set IC to MAR.
This routing line will be conditioned during end-execute time only.

Starting point Counter (SPC)

SPC is an eight stage binary counter which controls the starting
point of storage (coded 00). This counter can step +1, -1
and 128 under the control of routing lines:

Step SPC +1
Step SPC -1
Step SPC 128

Storage Select Register (SSR)

The SSR is a 4 stage trigger register which determines which of the
16 Aux. storage will be used during execution time. It is set during
I time to the zone bits (A & B) of both the tens and hundreds orders
of the address part of the instruction, '

The inputs of SSR from the memory buffer-register will be connected
as follows:

SSR -1 MBR 3-A
SSR - 2 MBR 3-B
SSR ~ 4 MBR 2-A
SSR - 8 MBR 2-B

This register will be reset at R, during instruction time and will be

set at A.

Storage Address Counter (SAC)

b3

The SAC is an eight stage binary counter which controls the address
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Timing-Setting
During a 17 usec. use cycle the counters will be set with an A6-W1
pulse, the setting occuring at W1 time. During a 9 usec. use cycle the

counters will be set by an R3-W1 pulse, the setting occuring at
W1 time,

Timing-Reset

MAR will be reset by Instruction Reset, which will occur only during
I time at Ry (D2).

IC will be reset only when Reset and Set IC to MAR is routed. The
resetting will be done with an R, (D2) pulse.

SR will be reset only when Reset and Set SR to MAR is routed. The
resetting will be done with an Ry (D2) pulse.

MAC 2 will be reset only when Reset and Set MAC 2 to MAR is routed.
The resetting will be done with an R, (D2) pulse.

SSR will be reset by Instruction Reset during I time.
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1. Auxiliary Trigger OFF when coming from 1, normal operation.

2. Auxiliary Trigger ON when coming from 6; Errcr-quotient greater
than 2.

Cycle 3

1. Auxiliary Trigger OFF when entering is ncrmal for division;
go to 4. Lo j’( & o

2. Auxiliary Trigger ON when entering 3 indicates a quotient greaier
than 9 -- recognized in 6.

-

< el Rpeces
3. Auxiliary Trigger turned ON before leaving TC3.
Cycle 4

1. Auxiliary Trigger is ON for first character cycle in 4 -~
o ignore non-numeric in units position of memory.

2. Auxiliary Trigger is OFF for all other charac:er cycles ir 4.
3. Auxiliary Trigger is ON when leaving 4.
Cycle &

1. Auxiliary Trigger is ON for first character cycle in 5 -~
To ignore non-numeric in units position in memory.

2. Auxiliary Trigger is OFF for all other cycles in 5.

3. Auxiliary Trigger is ON when leaving 5.

1. Av *'111ary Trigger is ON when coming from & i indicate no

partial guotient.
2. Auzillary Trigger is OFF when coming from 7 to indicate partial
PEsusl, guclient

3. Auxiiiary Trigger is OFF when leaving 6 if the divisor went an
even number of times -- go t0 9. {No R mdr).
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4, puxiliery Trigger is ON when leaving 6 if:
s, Pravious cycls had been overdrawn -- (Go ¢ 8 and correct.
b. Quotient position exceeded 9 -~ Go to 2 -~ error.
c. Attempt another reduction cycle -- Go to 7.

Type Cycle 7

1. Auxiliary Trigger is ON for first character cycle of 7 to ignore
non-numeric in units position of memory.

2. Auxziliary Trigger is OFF for all other character cycles of 7.

Type Cycle 8

1. Auxiliary Trigger is ON for first character cycle at 8 to ignore
non~-numeric in units position of memory.

Ajte e Do A N wnfs Iyzsvfw‘rv\ Cobe reclted e

2. Auxiliary Téigger is OFF for all other characier cycle's of 8.

Type Cycle 9

1. Auxiliary Trigger is OFF when entering 9 -- turn it cn and go to
5 and continue division.

2. Auxiliary Trigger is ON when entering 9 -- the division is compiete
go to 10,

Type Cycle 10 -- Not Usead.
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