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INTRODUCTION.

CPU 810 is a central processing unit which is used in the RC8000
processors: RC8002, RC8003, and RC8004.

CPU 810 is a microprogrammed processor with a 36-bit microinstruc-

tion format and a microinstruction execution time of 200 ns.

The 24-bit wide arithmetic section is designed around 6 cascaded
Am 2901A 4-bit slice processor elements, The microprogram sequence
control uses 3 cascaded Am 2911 4-bit slice microporgram sequencers
which provides a 12-bit control store address. PROM's are used for

the control store which has a capacity of 2048 36-bit words.

In addition to the routines for execution of the RC8000 instruction
set the microprogram contain diagnostic routines for CPU and main

memory, and routines for support of the technicians console.

It is assumed that the reader of this manual is familiar with RC8000
architecture, instruction format, and data formats. Such information

may be found in:

RC8000 COMPUTER REFERENCE MANUAL
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FUNCTIONAL DESCRIPTION.

Symbols and abbreviations used in the description are listed below.

(A)

con

ext

exor

Contents of A,

Bit i in register A,

Bits i to | including i and | in register A,
Bits i and | in register A;

Concatenating operator.

Extension operator. N ext P means P repeated N times.
Binary arithmetic addition.

Binary arithmetic 2's complement subtraction.
Logical COMPLEMENT.

Logical AND.

Logical OR.

Logical EXCLUSIVE OR.

When the logical operators are used on bit strings, the logical ope-

ration is performed on individual bits.



The principal data paths ‘in the CPU 810 are 24-bit wide and is
shown on the block diagram on page 3 . An array of 6 Am 2901A
4-bit slice processing elements constitutes the kernel of the CPU 810
data path structure. It contains the General Registers (accumulators),
the Q-register, and an arithmetic logic unit. The 2901 array receives
data from external registers via the Source Bus (SBUS), which is a

tri-state bus. Data to external registers is transferred via the Result

The following subsections gives a short description of the CPU 810
registers. The registers may be divided into the following groups:
Registers located inside the 2901, external source registers connected

to the SBUS, and external destination registers connected to the

The 16 General Registers in the 2901 are located in a 2-port RAM.
The contents of 2 General Registers may simultaneously be accessed
via the A-port, GRA, and the B-port, GRB. GRA and GRB may be
used as inputs to the ALU and GRA may be transferred directly to
the RESBUS. The General Registers may be loaded with the oUtpuf
from the ALU. A shift network at the input to the General Registers
may pass or shift the ALU output 1 bit position left or right before

4.1 Data Paths.
Bus (RESBUS).
RESBUS.

4.1.1 General Registers,
it is loaded.

4.1.2 Q-Register.

The Q-register which is located in the 2901 may be used as an
accumulator and as an extension to the General Registers in shift
operations for shifting 48-bit operands. In the latter case Q holds the
least significant 24-bit of the 48-bit operand. It is only possible

to shift Q in conjunction with a General Register.

~ Page 11

4.1

4.1.1

4.1.2
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The Scratchpad (SCRATCHP) is an external register file with 16
24-bit words. It may be used as both source and destination, but
not in the same microinstruction. When it is used as source the
complement of the data loaded into the addressed location is trans-
ferred to the SBUS. The SBUS cannot be used in microinstructions
where the SCRATCHP is used as destination because the SCRATCHP

The Immediate Operand Register is a 24-bit source register. It may

be loaded by means of an immediate operand microinstruction. .

The Sign Extension Module (SIGNEXT) is a combinatorial array
which may be addressed in the same way as a 24-bit source regi-
ster. When it is addressed the contents of the RESBUS is transfer-

red to the SBUS with sign extension as defined below.

SBUS(0:23): = 12 ext RESBUS(12) con RESBUS(12:23)

4.1.3 Scratchpad.
transfers data to it during part of the cycle.
4.1.4 Immediate Operand Register.
4.1.5 Sign Extension Module.
4.1.6

Half-Word Rotate Module. | .

The Half-Word Rotate Module (ROTATE) is a combinatorial array
which may be addressed as a 24-bit source register. When it is
addressed the two half-words on the RESBUS are exchanged and
transferred to the SBUS as defined below.

SBUS(0:23): = RESBUS(12:23) con RESBUS(0:11)



4.1.7

Data In Register,

4.1.8

The Data In Register (DATAIN) is a 24-bit source register used as
buffer register for data received via the System Bus in input opera-

tions initiated by the CPU. The contents of the register is undefined

from the start of an input operation until termination of the operation.

If an input operation is terminated by a NACK or a TIME OUT
DATAIN will be loaded with the current data on the System Bus.

Interrupt Level Register.

The Interrupt Level Register (INTRLEV) is an 8-bit source register.
When the jump condition INTERRUPT =1 [INTRLEV contains the
level of the interrupt with the highest priority. The contents of
INTRLEV is transferred to the SBUS as defined below

SBUS(0:15) undefined
SBUS(16:23): = INTRLEV(0:7)

The assignment of the interrupt levels is defined in the table below.
Level O has the highest priority.

LEVEL INTERRUPT SQURCE

Unused

TCP input ready (TCPINRDY)
Single instruction (SINGLEINSTR)
OCP autoload (RESTARTEN)
Remote autoload (REMAUTOLOQAD)
0.1 ms timer (10 KHZ clock)
Power low warning (PINT)

Interval timer

W N O 0 AW —~ O

:15 Device controllers

4.1

4.1

Page 13
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The TCP Data Input Register (TCPDATAIN) is an 8-bit source re-

gister used as buffer register for data received from the Techni-

The contents of TCPDATAIN is transferred to the SBUS as defined

SBUS(16:23): = TCPDATAIN(0:7)

4.1.9 TCP Data Input Register.
cians Console.,
below.
SBUS(0:15) undefined
4.1.10

CPU Status Register. .

The CPU Status Register (CPUST) is a é-bit destination register
which is used to hold bits (0:5) of the CPU Status Word. The
register is loaded from the RESBUS as defined below.

MONITOR MODE: = RESBUS(0)
ESCAPE MODE: = RESBUS(1)
AFTER AM: = RESBUS (2)
AFTER ESCAPE: = RESBUS (3)
INTEGER MASK : = RESBUS (4)
FLOATING POINT MASK: = RESBUS (5)
The contents of the register is used for instruction decoding and .

as jump conditions,
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4.1.11 I/O Address Register. , | 4.1.11

The 1/O Address Register (I/O ADDR) is a 24-bit destination
which is used to hold the |/O address during data transfers on
the System Bus initiated by the CPU.

Addressing of 1/O ADDR has two purposes. The register is load-
ed with the contents of the SBUS and a data transfer on the
System Bus is initiated. A separate field in the microinstruction
controls the direction of the data transfer. The contents of the

register must not be altered during an |/O operation in progress.

4.1.12 Data Out Register. 4.1.12

The Data Out Register (DATAQUT) is a 24-bit destination regi-
ster used as output buffer register for data to be transferred via
the System Bus from the CPU to the addressed destination. Once
an output operation has been started the contents of the register

must not be altered before termination of the operation.

4.1.13 Control Output Register. 4.1.13

The Control Output Register (CONTROLOUT) is an 8-bit destina-
tion register which is used for different control purposes in the
CPU. The register is loaded from the RESBUS as defined below.

CONTROLOUT(0:7): = RESBUS(16:23)



T T
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The contents of the register is used in the following way:

BIT CONTROL FUNCTION

0 CPUSYSRST. Controls the SYSTEM RESET signal

on the System Bus.

] RUN. Controls the RUN lamp on the
Operators Control Panel (OCP).

2 AUTOLOADING. Controls the AUTOLOAD lamp on
the OCP.
3 SINGLEINSTR.  Used for single instruction execution
controlled from the Technicians Console (TCP). The ‘

signal generates a level 2 interrupt.

4 SETIVTIMER. The interval timer interrupt is set

when the signal changes from 0 to 1.

5 TCPINACK. Acknowledge signal from CPU to
TCP. The TCPDATAIN register is loaded with new
data from the TCP when TCPINACK changes from

Otol.
6 TCPOUTRDY. Control signal from CPU to TCP.
Used to indicate that data is available in the .

TCPDATAOQUT register.

7 TSTSYNC. Used by the microdiagnostic routines

for oscilloscope triggering in error loops.
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4.1.14 TCP Data Qut Register. 4.1.14

The TCP Data Out Register (TCPDATAQUT) is an 8-bit destina-
tion register used as buffer register for data to the TCP. The
~ register is loaded from the RESBUS as defined below.

TCPDATAQUT(0:7): = RESBUS(16:23)

4.1.15 Instruction Register. 4.1.15

The Instruction Register (INSTRREG) is a 12-bit destination regi-
ster. It is used to hold bits (0:11) of the RC8000 instruction
which is being executed. The register is loaded from the RESBUS

as defined below :

FFIELD(0:5): = RESBUS(0:5)
WFIELD(0:1): = RESBUS (6:7)
RFIELD: = RESBUS (8)
IFIELD: = RESBUS(9)
XFIELD: = RESBUS(10:11)
4.1.16 Micro Index Register, 4.1.16

The Micro Index Register (MIX) is a 12-bit destination register.
The contents of MIX may be used as control store address in
JUMP microinstructions.
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4.1.17 Interrupt Register. .

The Interrupt Register (INTR) is a 15-bit register in which inter-
rupt requests are stored. INTR may be addressed as a destination
register for clearing of interrupt requests. A microinstruction

addressing INTR will clear the request at the level indicated by
RESBUS (20 :23). Requests at the levels (1:3) cannot be cleared

in this way.

The INTR register may be addressed via the System Bus in order
to set an interrupt request. Data bits (20:23) on the System Bus
determines at which level the request will be set. Only interrupt

requests at the levels 8 to 15 may be set from the System Bus.

4.2 Control Store Addressing.

The block diagram on page 5 shows the control store and the

associated address paths. The Control Store (CS) is addressed via

a 12-bit tri-state bus, the Control Store Address Bus (CSADDR).

The contents of the addressed CS location is loaded into the

Microinstruction Register (MIR), which holds the microinstruction

during its execution. The next microinstruction to be executed is

fetched from CS during the execution of the current microinstruc-

tion in order to minimize microinstruction cycle time. The CSADDR

may be selected from a number of sources which are described in ‘

the following subsections.
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4.2.1 Microinstruction Address Register. 4.2.1

The Microinstruction Address Register (MAR) is used for sequential
addressing of control store locations. In each microcycle MAR
is loaded with CSADDR + 1.

4,2.2 Subroutine Return Stack. ' 4,2.2

The Subroutine Return Stack (STACK) is a 4-word register file,
which operates as a push-pop stack, i.e. a last in/first out
(LIFO) structure. The STACK is used for saving of subroutine
return addresses and for microprogram loop control. Associated
with the STACK is a stack pointer (SP), which points at the

‘ word on the top of the STACK. The word on the top of the
stack STACK(SP) may be transferred to CSADDR bus.

4.2.3 Micro Jump Address Register. 4.2.3

The Micro Jump Address Register (JUMP) may be used as control
store address source in jump microinstructions. JUMP is loaded
from CS in parallel with MIR and the contents of JUMP is iden-
tical to the contents of that part of MIR, which contains the

jump address field.

. 4.2.4

Micro Index Register, ' 4.2.4

The Micro Index Register (MIX) ‘may be used as CS address source
in jump microinstructions. MIX is loaded from the RESBUS and

may e.g. be used for table look-up in control store.
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4.2.5

Page 20

Instruction Decoding Table. .

An RC8000 instruction is decoded and executed in twe steps:
Calculation of the effective address and execution of the function
of the instruction. Microprogram start addresses for address calcu-
lation and instruction execution subroutines are stored in the
Instruction Decoding Table (TABLE), which is a 256 words x 12 bits
PROM. TABLE is divided into 2 blocks, 128 words for address cal-
culation entries and 128 words for instruction execution entries.

A 2-input mulitpiexer controlled from the microinstructions selects

address inputs to TABLE as described below.

ADDRESS CALCULATION DECODING

ADDRESS BIT ADDRESS SOURCE

= 0, controlled by MIR(3)
ESCAPE MODE

FFIELD(0)

FFIELD(1)

AFTER AM

RFIELD

XFIELD(0)

XFIELD (1)

NO O N~ O

INSTRUCTION EXECUTION DECODING

ADDRESS BIT ADDRESS SOURCE

= 1, controlled by MIR(3)
ESCAPE MODE
FFIELD(0)

(1)

(2)

(3)

(4)

(3)

NON O AW NN~ O




All microinstructions are 36 bits in length and the microinstruc-
tion repertoire comprises 8 different formats as shown in figure
4.1. The Microinstruction Register (MIR) holds the microinstruc-

tion during its execution. The execution time is 200 ns for all

A microinstruction consists of a number of fields. This section
describes the fields, which are common to several microinstruc-

tions. Fields referring to a single format are described in

The P field contains the parity bit for the microinstruction. Odd
parity is used. In case of a parity error the processor stops imme-
diately and the indicator 'CONTROL STORE PARITY ERROR' on
the PCBA front panel will be lit. MIR contains the faulty micro-
instruction, which not is executed. The CSADDR depends on the

NEXT field of the faulty microinstruction. In order to proceed

after control store parity error it is necessary to turn power off

4.3 Microinstructions.
microinstruction formats.
4,3.1 Microinstruction Fields.
connection with that format.
4.3.1.1 P Field = MIR(0).
and then on again.
4,3.1.2 NEXT Field = MIR(T : 3).

The NEXT field defines the control store address for the next

microinstruction to be executed as described on the next page.

Page 21

4.3

4.3.1

4.3.1.1

4.3.1.2
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NEXT
000

001
010

011

100

101

110

FUNCTION ®

CSADDR: = MAR; MAR: = MAR+1

The next sequential microinstruction is executed.

Unused.
CSADDR: = MAR; SP: = SP+1; STACK(SP): = MAR;
MAR: = MAR+1

The next sequential microinstruction is executed
and its address is pushed on to the STACK. Is

used for loop set-up.

CSADDR: = MAR; SP: = SP-1; MAR: = MAR +1

The next sequential microinstruction is executed

and the address on the top of the STACK is re- .
moved (pop).

CSADDR: = STACK (SP); SP: = SP-1,;

MAR: = STACK (SP) +1

The address on the top of the STACK is selected
as next address and is removed from the STACK.

Is used for subroutine return.

TESTCOND=0: CSADDR: = STACK(SP);
MAR: = STACK(SP) +1
TESTCOND=1: CSADDR: = MAR; SP: = SP-1;
MAR: = MAR +1
Is used for microprogram loop control. If the select-
ed condition (TESTCOND) is false top of STACK ’
is selected as next microinstruction address and the
loop is repeated. If TESTCOND is true the next
sequential microinstruction is executed and top of
STACK is removed (loop exit).

CSADDR: = TABLE (ADDR); SP: = SP+1;
STACK(SP): = MAR; MAR: = TABLE (ADDR) +1

Is used to call subroutines for calculation of the
effective address of an RC8000 instruction. See

also point 4.2.5,



NEXT

FUNCTION

111

CSADDR: = TABLE(EXEC); SP: = SP+1;
STACK(SP): = MAR; MAR: = TABLE (EXEC) +1
Used to call subroutines for execution of an
RC8000 instruction. See also point 4.2.5,

The FORM field defines the microinstruction format and thereby

the usage of bits (10:35) of the microinstruction. See figure

4.3.1.3 FORM Field = MIR(4:6).
4.1.
4.3.1.4 ALU DEST Field = MIR(7:9).

The ALU DEST field selects destination for the ALU output (F)

and controls the shift networks for the General Registers and

the Q register. In addition it selects data source for the RESBUS.

ALU DEST FUNCTION

000 Q: = F; RESBUS: = F

001 RESBUS: = F

010 GRB: = F; RESBUS: = GRA

011 GRB: = F; RESBUS: = F

100 GRB con Q: = SHIN con F con Q(0:22);
RESBUS: = F '

101 GRB: = SHIN con F(0:22); RESBUS: = F

110 GRB con Q: = F(1:23) con Q con SHIN;

111

RESBUS: = F
GRB: = F(1:23) con SHIN; RESBUS: = F

SHIN is shift input defined by SI field.

Page 23

4.3.1.3

4.3.1.4
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4.3.1.5 ALU OP Field = MIR(10:12).

The ALU OP field selects the two operands, R and S, for the

ALU.

ALU OP  OPERAND R OPERAND S

000 GRA Q

001 GRA GRB

010 ZERO Q

ot1 ZERO GRB

100 ZERO GRA

101 SBUS GRA

110 SBUS Q

m SBUS ZERO
4.3.1.6 ALU FUNC Field = MIR(13:15).

The ALU can perform three arithmetic and five logic functions
controlled by the ALU FUNC field. Cin is the carry input to
the least significant position of the ALU.

ALU FUNC  ALU FUNCTION
000 R+ S + Cin

001 -R+S -1 + Cin
010 R-S=-1+Cin
011 R +S

100 R&S

101 -, R&S

110 R exor S

111

i

(R exor S)



4.3.1.7
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C Field = MIR(16:17). A o 4.3..7

4.3.1.8

The C field controls the carry input to the least significant
position, bit (23), of the ALU.

CARRY INPUT, Cin

<

00 0
01 1

10 CARRY

11 ADDCOND

I/O Field = MIR(18:19). ‘ 4.3.1.8

The 1/O field controls the data transfer direction on the System
Bus, when the CPU is busmaster. In addition it may specify
validity check of the |/O ADDRESS before an 1/O operation is

initiated.

I/O  1/O FUNCTION

00 READ
01 READ if I/O ADDRESS > =8
10 WRITE

11 WRITE if 1/O ADDRESS > =8

READ means data transfer from slave to CPU and WRITE means

data transfer from CPU to slave.
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4.3.1.9 DEST REG Field = MIR(20:23). .
The register addressed by the DEST REG field is loaded with the
contents of the RESBUS.
DEST REG REGISTER
0000 No load
0001 CPU status
0010 I/O Address, Start 1/O
0011 Data Out
0100 Control OQutput
0101 TCP Data Out
o110 Instruction Register
0111 Micro Index Register .
1 xxx Interrupt Register
x = Don't care.
4.3.1.10 SOURCE REG Field = MIR(24:27).

The contents of the register addressed by the SOURCE REG
field is transferred to the SBUS.

SOURCE REG REGISTER

0000 Immediate Operand .
0001 Sign Extension

0010 Half-Word Rotate

0011 Data In

0100 Interrupt Level |
0101 TCP Data In 1

Remaining addresses are unused.



Page 27

4.3.1.11 SPADDR Field = MIR(24:27). | 4.3.1.11

The SPADDR field addresses 1 of the 16 words in the Scratch-
pad file. The microinstruction format determines whether the

Scratchpad is used as source or destination.

4.3.1.12 A Field = MIR(28:31). 4.3.1.12

The A field addresses 1 of the 16 General Registers, GRA. The
addressed register may only be used as source and the usage is
controlled by the ALU DEST and ALU OP fields.

4.3.1.13 B Field = MIR(32: 35). 4.3.1.13

The B field addresses 1 of the 16 General Registers, GRB. The
addressed register may be used as both source and destination.
The usage is controlled by the ALU DEST and ALU OP fields.

4.3.1.14 T Field = MIR(18). 4.3.1.14

The T field is used in connection with the condition select
field, COND SEL, to specify whether the true or the comple-
mented value of the selected condition, SELCOND, is used as
test condition, TESTCOND,

]

—
Il

0: TESTCOND
1: TESTCOND

-, SELCOND
SELCOND

—
]
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4.3.1.15

COND SEL Field = MIR(19:23). .

The COND SEL field is used to select 1 of 32 condition bits

for control of conditional jumps and microprogram loops.

COND SEL  SELECTED CONDITION, SELCOND

00 000 0
00 001 NNEG (F > = 0)

00 010 NZERO (F< > 0)

00 011 OVFL (arithmetic overflow)

00 100 CARRY (Carry from ALU bit(0))

00 101 NORM (RESBUS(0) < > RESBUS(1))

00 110 Unused

00 111 Unused | o
01 000 MONITOR MODE

01 001 ESCAPE MODE

01 010 AFTER AM

01 011 AFTER ESCAPE

01 100 . INTEGER MASK

01 101 FLOATING POINT MASK

01 110 IFIELD

01 111 LINK (WFIELD(0) < > WFIELD(1))

10 000 -, MEMADDR (/O ADDR< 8)

10 001 -, WADDR (I/O ADDR<O0 ! I/O ADDR > = 8)

10 010 ODD (I/O ADDR(23)) o
10 011 Unused

10 100 BUS ERROR

10 101 BUS TIMEOUT

10 110 BUS NACK

10 111 BUS PARITY

11 000 INTERRUPT

11 001 -, TCPINRDY

11 010 TPACK (TCP OUT ACK)

11 011 RESTART ENABLE (-, OCP AUTOLOAD)

11 100 SHORT (TEST MODE switch SHORT)

11 101 TSTON (TEST switch ON)

11 110 PLOW (Power low warning) o

11T 111 Unused



4.3.1.16

It should be noted that the conditions NNEG, NZERO, OVFL,
CARRY, and NORM are updated by all microinstruction formats
with the exception. of formats 0 and 7. The above mentioned
conditions are delayed one microcycle due to buffering, they
may therefore be tested by the microinstruction following the

microinstruction that generates the condition.

S| Field = MIR(24:25).

@ 4317

The Sl field controls the input (SHIN) to the vacated position
in shift microinstructions. SHIN depends on both the Sl field
and the shift direction,

Sl SHIFT INPUT, SHIN

00 0
01 SHLINK (shift link)
10 Right shift: ADDCOND
Left shift: SIGN EXTENSION
11 Unused

SIGN EXTENSION requires that the ALU OP field specifies an

arithmetic operation.

TST Field = MIR(26:27).

The TST field controls ADDCOND and DIVSIGN, which are
conditions intended to be used in multiply and divide micro-
instructions. These conditions are only affected by format 4,

5, and 6 microinstructions.
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4.3.1.16

4.3.1.17
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FORMAT 0: Load Immediate

01 34 6 7 9 101112

P INEXT |FORM IMMEDIATE OPERAND
0. 00f0 01]00

FORMAT 1: Load Scratchpad

01 3 4 67 9 10 1213 15161718 23 24 27 28 31 32
P INEXT |FORM | ALU [ ALU ALU | C SPADDR A
Q 0 1|DEST | OP FUNC 000000

FORMAT 2: Read Scratchpad/Load Register

0 1 3 4 67 9 10 1213 1516171819 20 23 24 27 28 31 32

P | NEXT | FORM [ ALU [ALU ALU Cc |I/O0 | DEST SPADDR A

0 1 OfpEST | OP JFUNC REG

FORMAT 3: Read/Load Register

01 3 4 67 9 10 1213 1516171819 20 23 24 27 28 31 32

-

NEXT | FORM [ ALU [ALU ALU C [1I/O ] DEST SOURCE A
Q 1 LIDEST | QP EUNC REC REG

FORMAT 4: Shift

01 3 4 67 ? 10 1213 15161718 19 2324 252627 28 31 32

0

NEXT | FORM | ALU |ALU ALU C |T| COND SEL | SI |TST A
1 0 OJDEST | OP FUNC

FORMAT 5: Multiply

01 3 4 67 9 10 1213 15161718 19 2324 27 28 31 32

P| NEXT|FORM | ALU JALU ALU C |T{ COND SEL{ S1 |TsST A
1 0 JIDEST | OP FUNC

FORMAT 6: Divide

01 3 4 67 9 10 1213 15161718 19 2324 27 28 31 32

P| NEXT|FORM | ALU |ALU ALU C |T] COND SEL | SI |TST A
1 1 0] DEST | OP FUNC

FORMAT 7: Conditional Jump

01 3 4 67 9 10 141516 1718 19 2324

Pl NEXT| FORM WIS |X]T| COND SEL JUMP ADDR
1.11j000]00000

Figure 4.1 Microinstruction Formats.



TST ~ FUNCTION

00  CONDITIONS UNCHAN GED

01 ADDCOND: = -, Q(23), ALU DEST = 100
10 ADDCOND: = F(0) exor -, DIVSIGN

1§ DIVSIGN: = F(0)

The following subsections gives a short description of the characte-
ristics of each of the eight microinstruction formats shown on fig.
4.1. The more detailed function of a microinstruction will normal-

ly appear from the description of the fields in section 4.3.1.

The Immediate Operand Register (IMOP) is loaded with the contents
of the 24-bit IMMEDIATE OPERAND field of the microinstruction.

The execution of this microinstruction does not change conditions.

4.,3.2 Microinstruction Formats.

4.3.2.1 Format 0: Load Immediate.
IMOP: = MIR(12: 35)

4.3.2.2 Format 1: Load Scratchpad.

This format operates on the General Registers, the Q-register, and
the Scratchpad. The addressed Scratchpad location is loaded with
the contents of the RESBUS.

SCRATCHP (SPADDR) : = RESBUS

Shifts cannot be specified with this format.

ALU DEST = 000, 001, 010, or O11.
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4.3.2

4.3.2.1

4.3.2.2
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4.3.2.3

Format 2: Read Scratchpad/Load Register.

4.3.2.4

This microinstruction type operdfes on the General Registers, the
Q-register, the Scratchpad, and the Destination Registers. The
complement of the contents of the addressed Scratchpad location
is transferred to the SBUS. The addressed Destination Register is
loaded with the contents of the RESBUS.

SBUS: = -, SCRATCHP (SPADDR)
Register (DEST REG) : = RESBUS

Shifts cannot be specified with this format.

ALU DEST = 000, 001, 010, or OI1.

Format 3: Read/Load Register.

This format operates on: General Registers, Q-register, Source
Registers, and Destination Registers. The contents of the addressed
Source Register is transferred to the SBUS. The addressed Destina-
tion Register is loaded with the contents of the RESBUS.

SBUS : = Register SOURCE REG)
Register (DEST REG): = RESBUS

Shifts cannot be specified with this format.

ALU DEST = 000, 001, 010, or O11,



4.3.2.5

Format 4: Shift.

4.3.2.6

The microinstruction operates on the General Registers and the
Q-register, and is primarily intended to be used for shift ope-
rations. As the format includes the T and COND SEL fields

it may be used with NEXT = 101 (loop return).

Format 5: Multiply.

This format operates on the General Registers and the Q-register,
and is primarily intended to be used for multiplication routines.
Selection of the ALU 6percmds are controlled by the ALU OP
field and by ADDCOND.

ALU OP ADDCOND  OPERAND R OPERAND S
0X0 0 GRA Q
1 ZERO Q
0X1  x) 0 GRA GR8
1 ZERO GRB
1X0 0 ZERO . GRA
1 SBUS Q
1X1 0 SBUS "GRA
‘ ]

SBUS - ZERO

~x) *Normal' value for multiplication.
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4.3.2.5

4.3.2.6
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4.3.2.7 Format 6: Divide. .
The microinstruction operates on the General Registers and the
Q-register, and is primarily intended to be used for division
routines. The ALU function is controlled by the ALU FUNC
field and by ADDCOND.
ALU FUNC ADDCOND  ALU FUNCTION
00X x) 0 R+ S + Cin
1 -R+S-14+Cin
01X 0 R-S -1+ Cin
1 RS
10X 0 R&S o
1 -,R&S
11X 0 R exor S
1 -, (R exor S)
x) 'Normal' value for division.
4.3.2.8 Format 7: Conditional Jump.

This microinstruction executes conditional jumps and conditional

subroutine calls. In addition it may be used for synchronization

with 1/O operations on the System Bus. The function of the .
microinstruction is controlled by the W, S, and X fields, MIR

(15, 16, 17), which respectively specifies: 1O synchronization,

subroutine call, and jump address equal to contents of MIX.

W = 0: No synchronization

W = 1: The execution of the microinstructions is
delayed (clock stopped) until 1/O is ready.
Synchronization cannot be specified in a
microinstruction immediately following the
microinstruction starting an |/O operation.

I/O Ready is delayed one clock period.




The selected condition (TEST;CQ ND) determines how the next

microinstruction address is derived.

TESTCOND = 0: Next address selected by NEXT
field as specified in 4.3.1.2.

TESTCOND = 1: A jump is executed and next
address is controlled by S and
X fields as specified below.

S, X FUNCTION for TESTCOND = 1
00 CSADDR: = JUMP ADDR; MAR: = JUMP ADDR + 1

01 CSADDR: = MIX; MAR: = MIX + 1

10 CSADDR: = JUMP ADDR; SP: = SP + 1,
STACK (SP): = MAR; MAR: = JUMP ADDR + 1

11 CSADBR: = MIX; SP: = SP + 1, STACK(SP): = MAR
MAR: = MIX + 1
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LOGIC DIAGRAMS and SIGNAL DESCRIPTIONS. | 5.

The logic diagrams are placed on the right hand pages (odd
page numbers). The signal description belonging to a diagram

is placed on the corresponding left hand page.

The signal description consists of a listing of the signals,
which are generated on the logic diagram and which are trans-
ferred to other diagrams. For each signal is indicated on which

diagrams it is used, and its function is shortly described.

References between logic diagrams use the diagram number placed

in the lower right hand corner of the diagram.

»
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DESTI-
SIGNAL NATION DESCRIPTION
SEQ (0:11) 5

Control Store Address from Microprogram

Sequencer, Tri-state outputs.

Unit

AGF 1974
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DESTI-
SIGNAL NATION DESCRIPTION
S1, SO 1 Control signals for microprogram sequencer.
Selects address source.
-, FE, PUP : 1 Control signals for microprdgrom sequencer,
Controls the subroutine return stack.
-, ENSEQ ] Enable signals which control the address
-, ENJUMP 4 sources for the control store address bus,
-, ENMIX 4 CSADDR (0:11).
-, ENTABLE 4
ONEA 1,3 Logic one generators for unused inputs.
ONEB 3
-, ENCONDGR (0) 2 Enable signals for jump condition selectors.
-, ENCONDGR (1) 3 Selects respectively conditions (0:7), (8:15),
1=, ENCONDGR (2) 3 (16:23), and (24:31).
-, ENCONDGR (3) 3
SELCOND 2 The jump condition selected by micro-

instruction bits (18:23). Tri-state output.

Unit

AGF 1974
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Unit

DESTI-
SIGNAL NATION DESCRIPTION
SELCOND (1) 2 Outputs from jump condition selectors for
SELCOND (2) 2 conditions 8 : 15, 16 : 23, and 24 : 31.
SELCOND (3) 2 Tri-state outputs.

AGF 1974
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DESTI-
SIGNAL NATION DESCRIPTION
TABLE (0:11) 5 Control store address from instruction de-
coding table. Tri-state outputs.
JUMP (0:11) 5 Control store address from microprogram
jump address register. Tri-state outputs.
MIX (0:11) 5 Control store address from microprogram

index register, Tri-state outputs.

Unit

AGF 1974
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DESTI-
SIGNAL NATION DESCRIPTION
CSADDR (0:1) 1,4,5 Control store address, bits (0:1)
CSADDR (2:11) 1,4,6,7 Control store address, bits (2:11)
8,9,10

-, CSSELECT (0) 6,7,8 Enable signal for control store addresses
9,10 (0:1023)

-, CSSELECT (1) 6,7,8 Endble signal for control store addresses
9,10 (1024:2047).

Unit

AGF 1974
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/13- 45 L3O20R (2)
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DESTI-
SIGNAL NATION DESCRIPTION
CS (0:7) 11 Control store, bits (0:7)

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
CS (8:15) 11 Control store, bits (8:15)

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
CS (16:17) 11 Control store, bits (16:17)
CS (18) 2,3,11 Control store, bit (18)
CS (19:20) 11 Control store, bits (19:20)
CS (21:23) 2,3,11 Control store, bits (21:23)

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
CS (24:31) 4,11 Control store, bits (24:31)

Unit
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DESTI- |
SIGNAL NATION DESCRIPTION
CS (32:35) 4,11

Control store, bits (32:35)

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
TPACK 3 Acknowledge signal from TCA 801
synchronized with CPU clock.
TSTON 3 Signals from the switches 'TEST' and
SHORT 3 'TEST MODE' on the PCBA front panel.
MIR (0) 12
MIR (1:2) 2,12
MIR (3) 2,4,12
MIR (4:6) 12,14
MIR (7) 12,16,17,
18
MIR (8:9) 12,16,17,
18,20
MIR (10) 12,16,17,
18
MIR (11) 12,19
MIR (12:14) 12,16,17,
18,25
"MIR (15) 12,14,19, | Microinstruction register, bits (0:35)
‘ 25
MIR (16:17) 2,12,19,
25
MIR (18) 12,15,25
MIR (19) 2,12,15
' 25
MIR (20) 2,12,14
25
MIR (21:23) 12,14,25
MIR (24:25) 12,14,20,
24,25
MIR (26:27) 12,14,24,
25
MIR (28:31) 12,16,17
18,25
MIR (32:33) 12,16,17
18,19,25
MIR (34:35) 12,19,25

Unit
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DESTI-
SIGNAL NATION DESCRIPTION

CSPARERROR 13 Control store parity error. Indicates
parity error in the word contained in the
microinstruction register. Odd parity is used.

-, CSPARERROR 12 Same as above. Used to drive the
'CONTROL STORE PARITY ERROR'
indicator on the PCBA fron panel,

TESTON 11 Control signal from the switch 'TEST' on
the PCBA front panel.

TESTM SHORT 11 Control signal from the switch 'TEST MODE!'

on the PCBA front panel.

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
MASTERCLOCK 14,30 5 MHz primary clock signal. All other
clock signals are derived from this clock
signal.
10 KHZCLOCK 31 10 kHz clock signal used to control the

Real Time Clock by generating interrupt

every 0.1 millisecond.

Unit
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DESTI-
SIGNAL NATION DESCRIPTION

-, FORMAT (0) Unused Decoding of the format-field of the

-, FORMAT (1) 14 microinstruction.

-, FORMAT (2) 14

-, FORMAT (3) Unused

-, FORMAT (4) Unused

-, FORMAT (5) 19

-, FORMAT (¢) 19

-, FORMAT (7) 2

CPINTR 30 CP for Interrupt Register.

CPUCLOCK 16,17,18 CP for 2901A’s, Interrupt level Register,
30, 31 and some auxiliary registers.

CPMIR 1,2,3,4, CP for Microinstruction Register, micro-
11 program sequencer, jump condition selectors,

and Microprogram Jump Address Register.
!

CPIMOP 25 CP for immediate Operand Register.

CPCOND 15 CP for Condition Register.

. CPSCRATCHP 24 CP for Scratchpad Memory.

ENCPREG 14 Enable for CP to destination registers.

CONDLD (0, 1) 15 Control load of ADDCOND and ~,DIVSIGN.

CPCPUSTATUS 27 CP for CPU Status Register

~ CPI/OADDR 15,32 CP for I/O Address Register

CPDATAOQUT 33 CP for Data Qut Register

CPCONTROLOUT 25 CP for Control Output Register

CPTCPDATAOQUT 28 CP for TCP Data Qut Register

CPINSTRREG 27 CP for Instruction Register

CPMIX 4 CP for Microprogram Index Register

CLEARINTR 30 Interrupt Register is addressed to clear an

-, CLEARINTR 14,30 interrupt bit.

-, ENSCRATCHP 24

-, ENIMOP 25

-, ENSIGNEXT 26

-, ENROTATE 26 Enable signals for registers connected to

-, ENDATAIN 34 the source bus.

-, ENINTRLEV 31

-, ENTCPDATAIN 28

Unit

AGF 1974



17.10.78 447

27

Page 65
(745 738) '
27 27-2 Ine 8l _£1£H YORt514T 7 FORMAT (3))
&8 Y /6
Eéjg:c Zi g‘g' 45 (2]
44 _33-2  MIR(4) sl _Mso vejoulds (%)
/4 _33-5 ((5; z 2151 Y5l [ga’)
11 __J33-6 6 1 fls2 VY¢ /1
y7 f; 9 (475—
KT - 326 i 66
30 T4~ 22 ENCPINTR » 431 43,
30 437 - % /NTRADDR (20) 1l tl7vs o2 |44 cP /¥R
2] 0
fé i 'J&
/3 46 -¢ ﬂﬁsrgaaaq/tjo 4| 74s 2 133| 91745 CPyciock
[27] 5]oo 341 40 )00 66
‘ 7320 ) -
Il 7]743 \\3 | cP MR
0] 2100
T’ 7329
ANRAVIE 74 CPR /M2
"'% 5 oo y73
‘ -320
[ov %R 36 Je | 221745 >// J5 cPcond
£2 £ 37| AJoo
30 _{30-{2 TPOWER YPRST {9|co aolé gf £7-320)
/N _33-2 MRL 81c1 allz ‘
/f _33-45 (5] 771C2 azl8_. 171 11745 \n3 1719 CPSCRATCHP
/ _33-¢ (6) Jlc3 as3lg 18] 2]o0
/7 _23-9 (45) Y1cy avidd 7 -320
30 430 -5 /g END 3lcs @s5|L L LNCP REG
11 _43 - /¢ MIR(2¢) 21ce as L condtd (o)
11 /3 -49 Q7 11c7  erldy_ | CONDLD (1)
74 5471 ‘
707
1220 -5 -
745 /38 1020~ 70
3411 ENCP REG Sl _¢lea Yol15]117 1020 - 40
73 46-6 Maslecr CZock 71 Sl£8 Y1 w21 LRCPY STATYS
11 43-2 MR (20) 6l 4oleC vilolalss CPi/o A22R
217122 CPDRTA ¢
/1 £3-5 MIR(21) S also Y4l dlls3 _  CRLONIRQL OUT
71 - (22) -4 WA KT L] €71 P7) CPICPDRTA a7
/7 43-9 (23) 3} flsz vep 9147 CPINSTR REG
y7c 714 CP M/IX
72 72
3¢ ~H  ENcPREG 411 I1745 \nE |40 44| 22745 \otf |43 CLEAR yNTR
41 43-2 MIR_(20) 42] 4000 451 48] 00
KT -343 KT -328
. 1T CLEAR (NTR
72 72
27-46 1 FORMAT() 11 11745 \Wa |3 o 4174 \ 4 1§ 1ENSCRATCHD
27-45 1FORMAT(Z) 21 2loo T 51 5)oo
‘ ‘ 7-323 K- 323
' 117 /77
j 14 IR 745138 1020 -42.
K 14 8l ¢l£s Yol li7 7 EN(MPP
Lxr- 7 SdeB Vigti]dh Y EN SIGNVEXT
41 43-42 MIR (24) ¢l s £c vihtilds 7 ENROTATE
Yol 124 T ENDRIR (N
M _43-45  MIR (25) Sl 3130 v4pod 143 1EN/ £V
77 - 71 _2lsi yspfolL 1 ENTCPDRTEIN
4 _43-49 MIR (27) 1]52 Yepd |/ ’
TpoZls
KT Z32¢
CPV 810 Microtnséruclion Formald Dccanz.'ry andd Clock Desdridelecon 4y

R 42378

Sowrce and Desc’tna’dcb»‘ﬂejcfsfcr bccocz;'nj /



Page 66

DESTI-
SIGNAL NATION DESCRIPTION
JUMP CONDITIONS AND STATUS BITS:
NNEG 2 RESULT > =0 , L
NZERO 2 RESULT <> 0
OVFL 2 Arithmetic overflow
CARRY 2,19 Carry out of bit (0) of ALU
SHLINK 20 Bit shifted out in shift instruction.
N ORM 2 RESULT normalized |
ADDCOND 15,19,20 Controls ALU operands in multiply and
' ALU function in divide microinstructions.
-, DIVSIGN 15 Used to store divisor sign in divide
operations.
DIVCOND 15 DIVCOND = RESULT (0) exor -, DIVSIGN
RES (0) + RES (1) 15 RESULT (0) <> RESULT (1)
F<OLYF<L8 15 RESULT < 8
ENBUSREQ 36 -, MIR (19) or RESULT >=8
WRITE . 36 Control signal for 1/O operations.
Indicates data transfer from CPU to slave.
-, MEMADDR 3 /O ADDRESS < 8
-, WADDR 3 I/O ADDRESS < 0 or I/O ADDR >= 8
WADDR (0, 1) 19 WADDR (0,1) = I/O ADDR (21,22). Used
as register address.
ODD 3 I/O ADDRESS is an odd number.
Unit
R 15A
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DESTI-
SIGNAL NATION DESCRIPTION
SHIFT 1/0O R (0) 20 RAM-Shifter in/out, bit (0), tri-state
SHIFT 1/0 Q (0) 20 Q-shifter in/out, bit (0), tri state
F(0) 15,20 F(0) = RESULT (0)
F(0:3) =0 20 RESULT (0:3) = 0, open collector output.
-, G(0) 19 Carry generate for bits (0:3)
-, P(0) 19 Carry propagate for bits (0:3)
OWR 15,20 Arithmetic overflow.
RESBUS (0:1) 15,24,26, | RESULT BUS (0:1)
27,32,33
RESBUS (2:3) 24,26,27, | RESULT BUS (2:3)
32,33
F(4:7) =0 20 RESULT (4:7) = 0, open collector output.
-, G(1) 19 Carry generate for bits (4:7)
-, P(1) 19 Carry propagate for bits (4:7)
RESBUS (4:7) 24,26,27, | RESULT BUS (4:7)
32,33

Unit

AGF 1974
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20 56-7 RightshunR(0) : Shuft4/o R(O
20 57-16 Riohlshind(Q) - shidd 1o a.0)
v 31| ol 4]
cn+4 Ry asa | 9o
. /1 _33-9 M(R(7) ; AR
11 A43-42 (8) 7177
11 33-{5 (9) 76
11 23-5 (43) 27175
i 23-4 (14) 28174
19 20-/ /3 26173
11 33-% MIR(10) /4174
19 40- 8 /L /3 |/
11 23-2 MR (12) 70
F3l34 £(0)
17 3-2 MIR(28) 4 so F014{ £(0 3)-0
11 3-5 (29) #e G o2& 1 6(0)
11 3- & (30) AR P has 1 P(0)
/7 3 -9 (31) /143 ovR T34 QVvR
/1 3-72 MIR(32) /71Bo
11 3-42 (33) /81871
19 28-7 RADDR(2) /9132
79 28-9 (3) 20|33
2! 4o-5 Spws(o) 221D3 y3 |29 RESBYS(0)
21 4p0-7 (4) D2 y2 a8 (1)
2 40-9 ) 24101 v/ [ 37 (2)
. 21 4011 (3) 25100 yol3¢ (3)
1, - 37/¢
/4 _¢6-3% CPU CLOCK /517 4020 - 3
RM 2901 R 1020 - 3@ 67
400 E 1020 - &
ov] A cr 250
19 419- 41 Ca.rrJu(/z) 9] 91 2f
33| 8| 7]
Cn*y RS3 @S3 | 80
/1 33-9 MIR(7) _Ll/8
/ 85-42 (8) 7)¢7
/1 33-/5 (9) 5176
/7 43-5 (43) 71/5
/1 23-¢ (4%) 14
/9 30-4 /3 26173
77/ 33- 4 MIR(10) 74112
/79 3¢0-9 Vid 434/
/1 23-2 MIR(42) 72140
F31314
/ 3-2 MIR (38) 4140 F=0 L4 Fl4:7)~ 0
. /i 3-5 (29) Alp 4 ¢ i 1 6(4)
/7 3-¢ (30) 2iA2 P .35 1 P({)
/11 3-4 (31) A3 OVR (34
/13- MIR(32) 17|80
/7 8-/4 (33) /8121
19 28-7 BADDR(2) 19182
79 28-9 (3) 20183
21 50-5 SBus(4) D3 Y3ta9 RES BUS(4)
R447150-7 (5) 23|02 y2la8 (5)
<27 50-9 (£) 24121 v1 |32 (¢)
© 21 5011 (7) 20 volae £7)
NN CPYUCLOCK /51 10480
~ AM 2907 R 1020 - 25/43
fga 0& 1040 - 34/é%
ov cn R , ’ ,
/79 119-12 carry(8) 29] 9l 2/
47 70-8 ShilE {/OR(8)
17 70-/6 shadd 1[0 a(8)
CPY 810 2901 Mr.'cro/orocz.ss«:»rﬂrr—a,y, B/75(0°7) 76

R 42380
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DESTI-
SIGNAL NATION DESCRIPTION
SHIFT 1/O R (8) 16 RAM-shifter in/out, bit (8), tri-state
SHIFT 1/O Q (8) 16 Q-shifter in/out, bit (8), tri-state.
F(8:11) = 0 : 20 RESULT (8:11) = 0, open collector output.
-, G(2) 19 Carry generate for bits (8:11)
-, P(2) 19 Carry propagate for bits (8:11)
RESBUS (8:11) 24,26,27, | RESULT BUS (8:11)
32,33
F(12:15) = 0 20 RESULT (12:15) = 0, open collector output.
-, G(3) 19 Carry generate for bits (12:15)
-, P(3) ' 19 Carry propagate for bits (12:15).
*RESBUS (12:15) 4,24,26, RESULT BUS (12:15)
32,33

Unit

AGF 1974
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skt 1o R(8)
Shedé b 2(8)
s3] sl [ 70 7
Crrd RS3 BS3
. i 33-9 MIR(7) ilse
/7 _33- 12 (8) vd P24
7 83-15 (9) sl
11 23-5 (£3) 27175
11 23-¢ (4%) 28| /%
/9 B0-11 /3 26173
/7 33-4% MIR(10) 14172
79 30-9 /1 /37
11 23-2 MIR(12) 12170
F3 13
/1 3-2 MIR(28) 4lho Foles £(8 {1)<Q
/1 3-5 (29) Al 6 bas v G(Z)
/1 3 -4 (30 21A2 P i 1 P(2)
/7 3 -9 (31) 1143 OVR| 3%
1/ 3-/42 MIR(B2) {7180
/7 3-75 (33) 18181
19 28-7 BAZDR(2) /9182
79 28-9 (3) 20183
22 59-5 S Avs(8) _22123 y3 |39 RES BusS(8)
22 59-7 (9) 23102 yalag (9)
22 359-9 (12) 24101 Y/ |3z (10)
22 59-1 (1) 4510 Yo|s6 (71)
1% 4632 CPUCLOCK 1517 _jﬁ%wg:
AM 29014 mgz_-_,n; 57
40 J0E 1020 - 5
ov] ‘ (n _RSJ QS0 »
- 49 //8-9 Carry (42) 29 9| 271
93| 8 % 48
Cn'% RS3 Q&S5
/ 33-9 MIR(T) ¢l 78
/1 33-42 (8) 7177
/i 83-/4 (9) 517
/1 23~ {13) 27175
/7 23 ¢ (14) 281/4
/9 30-4{1{ L3 26173
/1 33-7€ MIR(10) 14142
79 30-9 /1 13177
/i 23-2 MIR (12) 12140
A3
. /7 3-2 MIR(28) 4l R0 Fol4 £(12:15)- 0
77 3-5 (29) V24 G o3 » 6(3)
/" 3-¢ (30) 2lha P lods 7 p(3)
/i 3-9 (31) VALK] OVR| 34
11 3-72 MIR(32) 17180
/1 3-41% (33) {8187
19 28-7 BADDR(2) 19132
19 28-9 (3) 20183
22 49-5 S Bus(12) 22123 Y3 RES Bys (£2)
N 22 _49-7 (3) 23102 y2 (13)
S 22 _49-9 (14) 24104 Y/ (74)
o 22 49-11 (75) 25120 Yo (45)
s 1040 - 5{
~ 1% _46-31 CPUCLOCK /5T / - !
~ AM 1901 R -
o0& ] -
ov. Cn RSO
19 4118-4 Carry(1¢) 291 91 2/
18 _718-8 Shult 1/0 R(1¢)
- 48 184 Shule ,//a Q (7¢)
CPU 810 2901 Mecroprocessor Array , B/7S5 (8:¢5) ‘ 77

R 12381
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DESTI-
SIGNAL NATION DESCRIPTION

SHIFT 1/O R (16) 17 RAM=shifter in/out, bit (16), tri-state
SHIFT 1/O Q (16) 17 Q-shifter in/out, bit (16), tri-state
F(16:19) = 0 20 RESULT (16:19) = 0, open collector output.
-, G(4) 19 Carry generate for bits (16:19)
-, P(4) 19 Carry propagate for bits (16:19)
RESBUS (16:19) 4,24,25, RESULT BUS (16:19)

26,28, 32

33
F(20) 20 F(20) = RESULT (20)
F(20:23) = 0 20 RESULT (20:23) = 0, open collector output.
-, G(5) 19 Carry generate for bits (20 :23)
.=, P(5) 19 Carry propagate for bits (20:23)
RESBUS (20) 4,24,25, RESULT BUS (20)

26,28, 30,

32,33
RESBUS (21 :23) 4,15,24, RESULT BUS (21:23)

25,26,28,

30, 32,33
SHIFT 1/O R (23) 20 RAM-shifter in/out, bit (23), tri-state
SHIFT 1/0 Q (23) 20 Q-shifter in/out, bit (23), tri-state.

Unit

AGF 1974
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Page 73

SA Ll //0R (1)
AL Vo @ (4)
a3l gl gl 78
Crn*% RS3 AS3
77 33-9 MIR(7) 4l/8
/1 33-42 . (8) 7447
/1 3145 (9) 5146
/1 23- 5 (13) 271745
/1 23-¢ (14) 28 |14
/9 3p- 41 /3 26143
" 334 MIR(10) /4)/2
19 30-9 /1 43177
11 234 MIR(42) 72170
F3 13l
/O 3-2 MIR(28) 4|40 Fo Lyt y1¢/%)%¥;
/Hoa-5 Q29 Jlas 6 o ' o (4
13-4 (30) 2142 I 25 r p(4)
/11 3-9 (31) 1143 OVR |34
11 3-72 MIR(32) {7180
/7 3-42 (33) /8187
19 28-7 BADDR (2) 19182
19 28-9 - (3 83
23 58-5 S.ByUs(’e) 22123 Y349 RES BYs (r¢)
23 58-7 (17) 23122 y 2148 (17)
23 58-9 (/8) 24121 y/|37 (78)
23 58- 1/ (£9) 25100 Yolgg (19)
1020 - ¢/%3
Y 66-32 CPUY CLOCK 1517 1020 - 7/44
1020 - 8/45
0F 1040 - *%¢
ov.[.ﬂq Crn RSO @S0
19 418-42 Corry (20) 291 91 2/
23| 8| 4 68
Cr+é RS Q@53
/71 33-9 MIR(T) é
/1 131-42 {8) 7
/1 J33-75 (3) 5
11 23-5 (73) 27
/7 323-6 (1%) 28
/9 J30-14 13 28]
/3316 MIR(10) 14
79 3¢-9 /f /3
41 23-2 MIR({2) 12
F3 |ad £(20)
/7 3-2 MIR(28) 4140 F0 |1 £(20:23) 0
/7 -5 (29) Xz ¢ i 7 6(5)
/7 3-¢ (39) PAV 2 P pis 1P (5)
77 3-9 (31) 1143 ovR [ 34
/8 -12 MIR(32) /71380
11 5-44 (33) 78 |34
79 28-7 BR2DR(2) 79 132
19 28-9 (3) 20183
23 4g-4% S Bys (20) 22122 ¥3 1349 RES BUS (20)
23 48-7 (21) 23122 y2 138 (27)
23 44-9 (22) 241271 v/ 137 (22)
23 4841 (23) 25120 Yol|3¢ (23)
1020 - 39
/74 ¢4 - 32 CPY CLIC K /s r 1020 - 1/ 40
AM 2901 5 1020 - 2/¢1
40 Jo&£ 1020 - 4/42
oy (n RS
19 £22-7 Carry /¥ 291 91 27
20 %¢-7 LefX Shun R(33) Shedi (/o R(23)
20 £4-39 Lefl Shun &(23) ] Shid (/o & (23)
CPU 8/0 2901 Microprocessor /?rray,azrs (76:23) 78

R 72382
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DESTI-
SIGNAL NATION DESCRIPTION

CARRY (4) 16 Carry to 2901A bit (3)

CARRY (8) 16 Carry to 2901A bit (7)

CARRY (12) 17 Carry to 2901A bit (11)

CARRY (16) 17 Carry to 2901A bit (15)

CARRY (20) 18 Carry to 2901A bit (19)

CARRY IN 18,19 Output from carry selector. Carry to
2901A bit (23).

I 16,17,18 | Controls ALU operands in multiply micro-
instructions,

13 16,17,18 Controls ALU function in divide micro-
instructions.

BADDR (2:3) 16,17,18 Two least significant bits of B address to

2901A.

Unit

AGF 1974
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R/I2383

Mulleoly, Devede, and B-Address Conérol for 2907

119 Page 75
o 748 782 :
—glxo x| 7
_Slye vl
76 _90~ 35 2 2(0) 1P &' COD_L
/6 90 -32 7 &(0) eixd
/6 B0-35 7 (1) dlxa cfptl Cazryly)
76 80-32 7 G(7) 11v2 d
| “ o, acry (8)
745782 X3 o
/7 70-35 1 2(2) slxo x|z T _23]lvs pi
/7 70-32 1 602) Slyo vyl CF;
/3
77 _88-35 7 2(3) L8 xd copd Carry (72)
717 _88-32 7G(3) /41v1 v
/8 _78-35 7 (%) Zlxe Cfpd Corry (£6)
/18 _78-32 7 6(4) 4172
18 £8 -35 r 2(3) 21x3 (2t Corry(2g)
78 ¢8-32 76 (5) 3lys ,
L
777 /739
KT -
714 [ov 78 758 427
2 v {sp $3
| glho R 127 Ca;rry[n
L1547
15 37-9 Carr 4142
/5 37- /6 ﬁucya,m 2143
, 74 5153
folao B |9
_1713¢
L& 182
_13123
|4/ 30
11 2342 MR (7) 21 /% 4] / 30
/1 23-45 MIR (17) Y71
SA 5B
gl glao 4719 /{
15 37-7% ADD Cond 71__s1A1
/1 _33-49 MIR (1) él 414h2
T2l 3]43
745453
L 2] B0 219 14 L3
/7 23-3 MIR (15) /31 /Hlas
/4] 4213
/5 F:X)
.- 4[ Ak T-
21 /4] 330
/4 27-40 1 LoRMAT (5) %
14 27-9 1 FPORMAT (&)
L RAZA| 29
/A 75h [ov 78 /54 38
5/ SB SA S8
27 38-4 WFIELD(0) 8| ¢lRo »|7_19 ¢lao AT BADDR(2)
27 74-3 wPRE (0) 7L _s1AR{ Al
27 38-4 X FI1ELD0) 6l #41K2 ¥1A2
/5 74-/5 WA2DR (0) Sl _3ls3 8143
745/53
27 38-9 WF/&%{_L_{L /0180 B9 |/ 10|30 B9 BRAJDR(3)
27 38-8 WPRE (1) 21 47187 ZAY]
27 38-47 X FIELD (1) /41 /2182 12132
145 74-174  wAXPR ({) /15173133 , 43133
co C1)k7- C
: 21 741 330 2| /4
11 2 -7 M/R (34) 41 7
H _3-49 MIR (35)
/1 _.’z*_/&____.éL/LP&)
/i D45 MR (33)
CPv 810 Carry Look -Arecacl Coné&rol

79
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DESTI-
SIGNAL NATION DESCRIPTION

RIGHT SHIN R (0) 16,20 Shift input to RAM-shifter bit (0) for
right shifts. Tri-state signal.

LEFT SHIN Q (23) 18,20 Shift input to Q-shifter bit (23) for left
shifts. Tri-state signal.

LEFT SHIN R (23) 18,20 Shift input to RAM-shifter bit (23) for left
shifts, Tri-state signal.

SHIFTOUT 15 Bit shiftet out of RAM or Q-=shifter in
shift operations.

RIGHT SHIN Q (0) 16,20 Shift input to Q-shifter bit (0) for right
shifts. Tri-state signal.

-, MIR (8) 20 Control tri-state output of multiplexers for
shift control.

-, F(0) 15 -, F(0) = -, RESULT (0)

MULTCOND 15 MULTCOND = -, Q(23) in right shifts.

-, F(20) 20 -, F(20) = -, RESULT (20)

RES # 0 15 RESULT <> 0

F(0:20) # 0 15 RESULT < 0 or RESULT >= 8

Unit

AGF 1974
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S7-9 7 M/IR (8) Page 77
DV v T W) ; ‘L ‘
/A48 56
sA S8l
15 3748  SHLINK ~ €140 A2 RIGHTSH/INR(Q)
i \ 7 || _Slas
/¢ 90-31 £{o) 4142
/6 90-34 2VR 3lss
| 935253
2030 8|4 LEFTSHIN @ (23)
/15 37-742 SHLINK p/ay.7
/5 37- /6 RDDCOND 2132
13123
ov]l leg_ct
11 43-42 M/IR (24) 21 74
11 13-45 MR (25)
57-9 1 M/R(8) 0
/& 58 46
ov [ss s3
Ao #|Z LEFrSH/NR(23)
Al
20 57-1¢ SHIET /o &©) y142
54-9 LEFT SHIVR (23) 3143
935453
30 5¢-9 SHIFT Yo &(23) 0180 B SHIET puT
20 447 SHIFr lfp R(23) L1187
20 _5¢-7 72132
[ 13]23
co C
/1 33-12 MR (8) 2
41 33 -75 M/R(9)
57
20 46-7  SHIET 4p R (23) 2 2 I ,
4 /4 RIGHT S & (o)
)
| 4
b
[ 8 7
ovl !
/1 33- {2 MR (8) { 57
745 240
/ 9 7 MR (8)
76 90-31  F(o) /1 i 7 £(0)
20 56-9  SHIFT 4p @ (23) /5 ar; MULTCOND
/8 ¢8-3/  F(30) /7 ' |a 1 _£(20)
a )
% 90-1 F(:3)=0 ‘ % ovl]
16 80-/{ £ (4:7=-0 AT-327
17 70-/41 L8 4130 4 90E * 7¢
/77 88-4 F(z’g’/J)‘ﬂ /é__D__-fy kr-321
18 184 F (490 ‘ 4706 &
18 484  F (20230 8 Dj'
‘ 7% |
C1EEA VX P74 RES #0
01 2100
yaak 224
VA
2l 4]74¢ 24 £ (0:20) #0
S7-3 1 F(20) 731 £loo
57 - 321
CPUE/0 pr‘fc’ Conlrol ardd Resewll dccodc'n\; 20

RA23EY
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DESTI-
SIGNAL NATION DESCRIPTION
SBUS (0: 7) 16 SOURCE BUS (0:7). Input to 2901A
from external source registers. Tri-state
bus.
Unit
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SR

AGF 1974
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Page 79

Ly _40-5 SCRATCHPD) SBYs(g)
25 __{4-2 IMOP(0) ‘

26 {0072 S/IGNEXT(0)

26 __409-2 ROIRIE(Q)

3 __72020-31 DATAN (0]

24 __¢0-7 SCRATCHP(1) S BYS({)
25 _/18-5 /MPP (1)

2¢ __100-5 S/IGNEXT (1)

26 _109-5 ROTATE (1)

34 _ 4020-32 DRTRA/IN(T)

24 __40-9 SCRATCHP (2) SBYSs(2)
15 __{8-6é IMPP(2)

3¢ __[00-¢ SIGNEXT(2)

26 __109-¢ ROrRATE (&)

34 __£020-33 DRTR/N(Z)

2% _40-1/ SCRATCHP (3) S BYs(3)
25 __/8-9 I/MoP (3)

26 __400-9 SIGHNEXT (3)

2¢ /09-9 ROTArE (3)

34 __{020-34 DATA (4 (3)

24 _40-4% SCRATCHP(4) s Bus(4)
35 _/8-12 IMOP(4)

2¢ __400-72 SIGNEXT (&)

26 __109-72 ROTRTE(Y)

34 __1020-27 DRTA N (4)

2y _50-7 SCRATCHP (5) Spus(s)
25 _ 18-/ IMOP (5)

26 __100-/% SIGNEXT (5)
26 __109-/5 ROTRATE (5)

Iy __4030-28 DATRIN(E)

4 _ 509 SCRATCHP(¢) S Bus(é)
25 __/18-K& IMOP (4)

2 __fo0-4 SIGNEXT (¢)

4é - ROTATE (4)

3y __ 102029 DArA ¥ ()

24 _Ssp~ 417  ScRATCHP(T) S Bus (7)
25 _ 48 - 19 /MoP (7)

2é _fon-19 S/IGNEXT (7)

26 __409-79  ROTARTE (7)

34 __£020-30 DRATAIN(7)

CPU&IO 27

R72 385

Sowrce Bus, B/Ts (0:7)
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DESTI-
SIGNAL NATION DESCRIPTION
SBUS (8:15) 17 SOURCE BUS (8:15). Input to 2901A

from external source registers. Tri-state bus.

Unit

AGF 1974.
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1S BuUs(8)

Page 81

24 __59-5 ISCRATCHP (8)
25 _17-2 /MOP (8)
2¢ 1102 SIGNEXT(8)
26 __98-2 ROTATE (8)
3N __1080-/8 DATA (N (8)
2y _59-7 SCRATCHP(Y) S Bus (9)
25 _47-5 /MOP (9)
2 __{70-3 S/GNEXT (9)
26 _98-5 ROTATE(9)
34 __4020-17  DRTH I¥N(9)
29 _59-9 SCRAICHP (10) SBYS(40)
25 _47-4 [MoP (40)
26 _1/2-4 S/IGNEXT (0)
2¢ _98-¢ ROTArE (19)
39 __[f020-/9 DATR (N (10)
24 _5£9-4/ SCRATCHP({1) S Bus (/1)
35 _17-9 /MOP (11)
2¢ __1{0-8 SIGNEXT (11)
26 __98-9 ROTrARrE (17)
34y __£020-20 DATHIN ({1)
24 __49-4 SCRATCHP (12) sSBys (72)
RS _17-42 IMoP (12)
26 __{410-12 SIGNEXT (12)
L6 __98-72 ROTRTE ({42)
34 ___J020-73 DATRA /N (12)
24 __%9-7 SCRATCHP (/3) S Bys (£3)
25 _47-75 IMoP (£3)
26 __410-7% SIGNEXT (43)
26 __985-/5 ROrATE (43)
Iy 02014 __BRATAIN ({3
h __49-9 SCRATCHP (14) S DUs (14)
25 __47-4¢ /MOP (14)
26 __110-46 SICNEXT (14)
26 - 98-4 ROTATE (/4)
34 423075 DArR (v (14)
24 __49-41 SCRATCHP (45) S BYS (r5)
25 __47-19 [MOP (£5)
26 _10-79 SIGNHNEXT ({5)
26 _ 98-149 ROTRAIE (15)
IY 1043076 DRTRIN(15)
cPy 810 Sowrce Bus, B/rs (8:45) 22

RA238é
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DESTI-
SIGNAL NATION DESCRIPTION
SBUS (16:23) 18 SOURCE BUS (16:23). Input to 2901A

from external source registers. Tri-state bus.

Unit

AGF 1974
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29 _58-4

\SCRATCHP ( 14) 'S BYSs(7¢)
5 __1-2 [MoP (46)
26 _ 99-4 SIGNEXT (/¢)
46 708~ y)
Ay __1027-8 DRATAN (/4)
37 _97-2 INTRLEY (0)
28 __20-2 TCPDRIA /IN(D)
2y _s58-7 SCRATCHP (17) SBys (/7)
25 _7-4 IMOP({7)
2 __99-5 SIGNEXT (17)
2é __108-5 ROTArE (47
34 __fokr -7 DRTR IN (£7)
37 _97-% INTRLEY ({)
28 _L0-4 TCPORIA /N(1)
24 _58-9 SCRATCHP(18) SBYS(18)
25 _7-¢ [MOP(/8)
2¢ __99-¢ S/IGNEXT(/8)
26 __108-4 ROTRTE (48)
34 102/-% DRIR¥({8)
3/ _97-4 INTRLEY (2)
48 _22-¢ TCPDRTAINC(L)
24 __58- SCRATCHP(1S) SPYs(+19)
25 __7-9 /Mop (19)
26 __99-9 SIGNEXT (19)
26 __108-9 RQTATE (49)
34 _1020-3  DRTA /N (19)
31 _97-9 INTRLEY (3)
28 __20-9 TCPDATR /N (3)
24 __48-4 SCRATC HP(20) SBys(Lo)
25 _7-42 /MopP (20)
26 __99-42 SIGHEXT (20)
26 __408-/2 RQTATrE (20)
34 __fo2/-2 DRTAR /N (20)
37 _97-42 INTRLE V (%)
28 __20-4 TCP 2ATRIN (¥)
29y _48-7 SCRATCHP (21) SBUS(21)
25 __7-75 IMOP(21)
26 __99-1% SIGNEXT (21)
26 __408- {5 ROTATE (21)
34 __102{-5 DATA 1N (21)
37 _97-15 INTR LEY (5)
28 __40-74 TCP DATH /v (5)
24 _48-9 SCRATCHP (22) S BUS(22)
25 _7-74 IMOP (22)
2¢ __09-7¢ SIGNEXT (22)
2¢ __408-14 Ro7TATE (22)
34 - DATA 1N(22)
I3 __97-4 INTR LEY (4)
28 _20-44  TCPDATR IN(G)
F Y4 - AT ) S dys(23)
25 __7-49 IMOP (23)
26 __99-/9 SIGNEXT (23)
26 __198-/9 ROYATE (23)
34 __£087-9 _DRTA /N (23)
31 _97- /9 INTRLEV (T)
28 _20- 19 TCP 2RATR V()
CPU 810 Sowurce Bus, Birs (/6:23) 43

R72387
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DESTI-

SIGNAL NATION DESCRIPTION
SCRATCHP (0:7) 21 16 word Scratchpad Memory.
SCRATCHP (8:15) 22 Connected to SOURCE BUS.
SCRATCHP (16:23) 23 Tri-state outputs.

Unit

AGF 1974



14 £é-{9 LPSCRATCHP Page 85
% 72- 4 1 EN SCRATCHP R ¥
2. Y W7,
ME  WE
% 90-39 RES BYs ) 4120 804 Sc
76 90-38 ) £lo7 &/ 2 {{)
76 97-37 (2) WZiVYy 8219 (2)
76 90-3 (3) 12123 8354 (3)
745 189
Vs j‘ 20 .1;5 50
' 73 |t4| ] 7 ME  WE
/4 40-39 RES BUS(4) 2120 @0l s SCRATC 4P(H)
/¢ BA0-38 (5) pavyY; afl2 (5)
16 gg-37 (¢) 2102 a9 (g)
7% 80-3 (7) L&23 A3l (7)
745489
. 0 3
1 £3-12 MIR(2¥4) 1314|1) ¢
/1 £3-15 (25)
# 13- 14 (20
/o 43-19 (27)
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DESTI-
SIGNAL NATION DESCRIPTION

IMOP (0:7) 21 Immediate Operand Register.

IMOP (8:15) 22 Connected to SOURCE BUS.

IMOP (16:23) 23 Tri-state outputs.

CPUSYSRST | 39 System Reset signal generated by CPU 810.
Connected to System Bus.

RUN 29 Controls the 'RUN' lamp on the OCP.

AUTOLOADING 29 Controls the 'AUTOLOAD' lamp on the
OcCP.

SINGLEINSTR 28 Interrupt signal used to control single
instruction execution.

SET IV TIMER 31 Used to set the Interval Timer interrupt
flip-flop.

TCPINACK 28 Acknowledge signal from CPU to TCA.

TCPOUTRDY 28 Ready signal from CPU to TCA.

TSTSYNC - Synchronization signal controlled by micro-
diagnostic routines. Intended as scope
trigger.

A Unit
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SIGNAL

DESTI-
NATION

DESCRIPTION

SIGNEXT (0:7)
SIGNEXT (8:15)
SIGNEXT (16:23)

ROTATE (0:7)
ROTATE (8:15)
ROTATE (16:23)

2]
22
23

21
22
23

Transfers bits (12:23) from the RESULT
BUS to the SOURCE BUS with bit (12)
extended as sign. SIGNEXT (0:23) =

12 ext RESBUS (12) con RESBUS (12:23).

The contents of the RESULT BUS is
rotated 12 bits and transferred to the
SOURCE BUS. ROTATE{0:23) =
RESBUS(12:23) con {RESBUS(0:11)

Unit
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DESTI-
SIGNAL NATION DESCRIPTION

FFIELD (0:5) 4 Instruction Regisfer bits (0:5). Contains
the function code of the instruction being
executed.

RFIELD 4 Instruction Register bit (8). Relative

' addressing.

IFIELD 3 Instruction Register bit (9). Indirect
addressing.

LINK 3 W-FIELD <> 0

WPRE (0,1) 19 WPRE selects first register of a double
register.

WFIELD (0) 19 Instruction Register bits (6,7). Selects

~WFIELD (1) 19,27 working register.

XFIELD (0,1) 4,19 Instruction Register bits (10,11). Selects
index register.

ONE 14,27 Logic one generator for unused inputs.

MONMODE 3

ESCMODE 3,4 Copy of bit (0:5) of STATUS word.

AFTERAM 3,4 Used as jump conditions and in instruction

AFTERESC 3 decoding.

- INTMASK 3 '

FLOATPMASK 3

Unit
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1024 A21, B21, A22,
B22, A23

1024 B23, A24, B24,
A25, B25

DESTI-

SIGNAL NATION DESCRIPTION
TCPBUSOQUT (0:7) TCA Data bus for data from CPU to TCA.
TCPDATAIN (0:7) 23 Data received from TCA. Connected to

SBUS (16:23). Tri-state outputs.
-, TCPOUTRDY TCA Data ready signal from CPU to TCA.
-, TCPINACK TCA Acknowledge signal from CPU to TCA.
TCPINRDY 28 Ready signal received from TCA.
TCPOUTACK 3 Acknowledge signal received from TCA.
-, TCPINRDY 31 Ready signal received from TCA, Generates
interrupt.
+=, SINGLEINSTR 31 Interrupt signal. Controls signle instruction

execution,

0 volt supply to TCA.

+5 volts supply to TCA.

4 Unit
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DESTI-

SIGNAL NATION DESCRIPTION

RESTARTEN 31 RESTARTEN = 0 when the 'AUTOLOAD'
push-button on the OCP is activated.

REMAUTOLOAD 31 Autoload signal from external device.
POWEROKLAMP + ocCp Controls 'POWER OK' lamp on OCP.
POWEROKLAMP - OCP
RUN LAMP + ocCp Controls 'RUN' lamp on OCP.
RUNLAMP - ocCp
AUTOLOADLAMP + OocCP Controls 'AUTOLOAD LAMP' on OCP.
AUTOLOADLAMP - OcCp

Unit
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DESTI-
SIGNAL NATION ; DESCRIPTION

INTRADDR (20) 14,30 Most significant bit of address to
Interrupt Register.

-, RSTINTR (4:7) 31 Reset signals to interrupt flip-flops.

-, INTR (8: 15) 31 Interrupt Register bits (8:15). An interrupt.
is represented by a 0.

ENCPINTR 14 Enable signal for CP to Interrupt Register.

-, SETINTR 30 External interrupt request synchronized
with CPUCLOCK.

/O END 14 Indicates that an 1/O transfer has been
completed.

PLOW 3 Power low interrupt from power supply.
Mains below app. 180 V.

~, POWERUPRST 1,2,13,14| Reset signal used to initialize logic when
power is turned on. The signal is low for
min, 1 clock period (200 ns) after power on.

INTREQ 30 External interrupt request.

-, CPUACK 30 Acknowledge signal from CPU to external

CPUACK 39 device which sends an interrupt request.

POWEROK 30 Power ok signal from power supply.

Unit
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DESTI-
SIGNAL NATION DESCRIPTION

INTERRUPT 3 Indicates that one or more bits in the
Interrupt Register is 0.

-, INTR (1:7) 31 Interrupt Register bits (1:7). An interrupt
is represented by a 0.

INTRLEV (0:7) 23 Interrupt Level Register. Contains level of
interrupt with highest priority. Connected
to SOURCE BUS. Tri-state outputs.

INTR 31 Interrupt output from interrupt priority
encoder.

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
/O ADDR (0:22) 37 I/O Address Register. Used to hold the
I/O address during input/output operations.
/O ADDRPAR 37 Parity bit for |/O address. Odd parity is

used.

Unit

AGF-1974




17 /0.78 A4J

Page 101

27 ,
745374 :
/6 1020 ¢4 RESBUS(#) slp0 aol2 Yo Rddr ()
e 4020 ¢2 (5) 27 @fls (5)
/6 1020 - 43 (é) or wile )
% __{020-4% (7) Slos @39 7)
/6 __{020-45  RESHS (0) 3y a4|d Vo Aadlr )
6 __1020- 4¢ (4) 17125 as5(45 (4)
/6 4020 ¢7 (2) 17106 o644 (&
/6 __1020-48 (3) /8l07 a7l (3)
7 £ 1020 - 69
77] ¢Q ov
266
745374
17 4020~ 5/  RESBys(12) 3lpo aolz Yo Ridr (7
17 {020~ 52 (/3) 4o/ atls (43
/7 4020 -53 (74) 7102 aqilé (#4)
17 __020-5% (15) al2s asl9 (/5)
17 {920 -55 _ RESBUS (8) L3124 a4l o A (8)
17 __{020-5¢ (9) 14105 85|44 [&))]
17 __{020-57 (f0) 17é de|le (z0)
17 402058 (4/) {8lo7 a7l49 “7)
r £ 1020 -50
LT 7% ov 1940- 49
456 {920 %8
745374 104 0~
18 __4042- 39 RESBYS(2) 3lpo aolz % 2)
18 4020 40 (27) 41 atls ~ 1)
8702044 (24) 7124 ailg (ld)
18 __{020- 42 3) 8las asle 23)
18 __4020- 43 £S, 76) 3104 @4l Yo Addr (/)
/8 4020 4% /7) 4125 a5i45 - (£7)
18 4040~ 45 (78) 1710¢ @ ¢l (/8)
/8 1040 %6 (£9) 817 ar{H (19)
r_£ R d 7020-47
/9 __4020-70  cP Yp Addr 7] 748 ov
275
276-2 Yo Adr (4) /
276 -5 i (5) 2]
27¢-6 (¢) 4
279 (7) 8 Als
27412 1o Addr (o) g
27¢-/% (1] 2 olg
276~/ (2) 7
274~ /9 (3) P
pé
ov 1748280
265
_244-2 Yo Addr (12) {
2445 (43) 2
26¢-¢ (74) 4
266-9 (/%) -4 £l5
24644 Yo ARddr(8) g
264-75 (9) p7) olg
246-% (/0) /f
24419 (/1) /2 255
/ /
.[W | 745280 | P
254 4, 7)) 4
2545 (21) ] 10 Bddr PAR
254-¢ (22) 9 .
, ) { / £ ra
25645 17) P2
YA (18) 71
254-49 (19) /3
CPy 810 Y0 AQZress Regesle r 32

R 72396

Yo Aadress Pq.r:_‘{y Gencralor.



Page 102

DESTI-
SIGNAL NATION DESCRIPTION
DATAOQOUT (0:23) 38 Data Qut Register. Contains data to be
transmitted via the System Bus.
DATAOUTPAR (0) 39 Parity bit for DATAOUT (0:7). Odd parity.
DATAQUTPAR (1) 39 Parity bit for DATAOUT (8:15). Odd parity.
DATAQUTPAR (2) 39 Parity bit for DATAOUT (16:23). Odd parity,

Unit
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DESTI- ,
SIGNAL NATION DESCRIPTION
DATAIN (0:7) 21 Data In Register. Contains data received
DATAIN (8:15) 22 via the System Bus. Connected to SOURCE
DATAIN (16:23) 23 BUS. Tri-state outputs.
-, DATAPAROK 35 Parity check of data received via the
DATAPAROK 30 System Bus.
Unit
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DESTI- '
SIGNAL NATION DESCRIPTION

ADDRESSED 30,35 Indicates that the CPU is addressed via
the System Bus.

CPUNACK 39 Negative response to interrupt addressing
due to parity error in received data.

BUSERROR 3 Indicates that at least one of the status
bits for 1/O transfer is set.

BUSTIMEOQUT 3 Indicates that the addressed unit did not
respond within approximately 4 microseconds. |

BUSNACK 3 Indicates that the addressed unit responded
with a NACK. k

BUSPARITY 3 Indicates parity error in the received data

word .,

Unit
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DESTI-
SIGNAL NATION DESCRIPTION

CPUBUSREQ 36, 39 Indicates that the CPU wants to obtain
bus master status.

CPUSELOUT 39 Bus master selection control signals.

CPUSELACK 39

I/O READY 30 Indicates that an |/O transfer has been
completed. '

MASTER 36 Indicates that the CPU has obtained master

-, MASTER 36 status on the System Bus.

CPUDATARDY 39 Generates DATARDY and BUSBUSY on the
System Bus.

-, DELACK 36 A 0 indicates that an ACK or NACK has
been received while the CPU is bus master.
The signal is delayed to compensate for
skew between data and ACK/NACK.

-, TIMEOUT 36 A 0 indicates that the CPU has been bus

' master for approx. 4 microsec.

CPDATAIN 34 CP for the Data In Register.

-, CPUDATARDY 37 Enable signal for bus transceivers for address.

-, SENDDATA 38,39 Enable signal for bus transceivers for data.

Unit
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DESTI-
SIGNAL NATION DESCRIPTION
ADDR (0:22) 35 Address received via the System Bus.
ADDRPAR 35 Parity bit for the received address. Odd
parity is used.
Unit
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SIGNAL

DESTI-
NATION

DESCRIPTION

DATA (0:19)
DATA (20:23)

34
30, 34

Data received via the System Bus.
Connected to the Data In Register.
Bits (20:23) selects interrupt level.

Unit
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DESTI- o
SIGNAL NATION DESCRIPTION

DATAQUT 35 Indicates data transfer from MASTER TO
SLAVE.

DATAPAR (2) 34 Parity bit for received data bits (16:23).

DATAPAR (1) 34 Parity bit for received data bits (8:15).

. DATAPAR (0) 34 Parity bit for received data bits (0:7).

COMSEL 36 Bus master selection control sighals.

SELIN 36 ‘

PINT 30,31 Power low warning signal from power
supply .

NACK 35,36, 39 Data transfer control signal.

SYSRESET 39 Master reset signal received via System Bus.

-, POK 30,39 Power ok signal from power supply. A 0
indicates that the dc voltages are within
their limits.

ACK 36,39

BUSBUSY 36 Data transfer control signals.

DATARDY 36

-, (ACK . NACK) 35 Controls the BUSTIMEOUT status bit.

ACK ' NACK 36 ACK or NACK received via the System Bus.

-, RESET 36 Reset signals generated from System Reset

RESET 36 and Power Ok signals.

Unit
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Page 123

RC doc: VB 139.

zo:
z | ROM No. | POS No. USAGE
_g ROAQ05 15 Microprogram sequence control
« 006 16 ,

007 36 Clock Signal Control

ROAO008 54 Instruction decoding table

5 009 44
°
3 ROA040 382 Control store (0:1023) (0:3)
: 041 372 (4:7)
g 042 362 (8:11)
2 043 352 (12:15)
H 044 342 (16:19)
2 045 332 (20:23)
£ 046 322 (24:27
s 047 312 (28:31

048 302 (32:35)
5 ROA151 381 Control store (1024:2047)  (0:3)
c 152 371 (4:7)
F; 153 361 (8:11)
o 154 351 (12:15)
. 155 341 (16:19)
F 156 331 (20:23)
5 157 321 (24:27)
k: 158 3N (28:31)
5 159 301 (32:35)
;h
[a]
5
5
g
Zz
m B
- |
<
[ 4
-
p 4
w
O
w
r4
(L) Unit
W b CPIIRIND e e
== CPUSB1O PROM's USED ON CPU'810 43
d Dwg. No.
< R21246 |~
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< doc V8 0

Page 127

Dwyg. Ne.

PLUG LIST FOR

CONNECTOR: 1004
‘ GENERATOR | GENERATOR
. PIN | ADDRESS SIGNAL NAME PIN | ADDRESS SIGNAL NAME
Al 0 VOLT B1 10-2 TCPBUSOUT (0)
A2 0 VOLT B2 10-5 (1)
A3 0 VOLT B3 | 10-6 (2)
A4 0 VOLT B4 10-9 (3)
AS g 0 VOLT B5 10-12 (4)
Ab 0 VOLT Bé6 10-15 (5)
A7 0 VOLT B7 10-16 (6)
A8 0 VOLT 88 10-19 7)
A9 0 VOLT B9 TCA 801 TCPDATAIN (0;
Al0 0 VOLT B10 | TCA 801 (
Al 0 VOLT B TCA 801 (2)
A12 0 VOLT B12 | TCA 801 (3)
A13 0 VOLT B13 TCA 801 (4)
Al4 0 VOLT B14 TCA 801 (5)
Al5 0 VOLT B15 TCA 801 (6)
Al6 0 VOLT B16 | TCA 801 (7)
Al7 0 VOLT B17 19-18 -, TCPOUTRDY
A18 0 VOLT B18 19-16 -, TCPINACK
Al19 0 VOLT B19 | TCA 801 -, TCPINRDY
A20 0 VOLT B20 | TCA 801 -, TCPOUTACK
$ A21 0 VOLT B21 0 VOLT
] A22 0 VOLT 822 0 VOLT
& A23 0 VOLT B23 +5 VOLTS
= A24 +5 VOLTS B24 +5 VOLTS
‘ A25 +5 VOLTS B25 +5 VOLTS
&
2
2 CONNECTOR: 1005
£ GENERATOR GENERATOR
" PIN | ADDRESS SIGNAL NAME PIN | ADDRESS SIGNAL NAME
& Al 147-2 AUTOLOAD NC B1 AUTOLOAD C (0 VOLT)
- A2 147-1 AUTOLOAD NO B2 AUTOLOAD C (0 VOLT)
A3 150-4 POWER OK LAMP - B3 140-2 POWER OK LAMP +
A4 150-9 RUN LAMP - B84 140-1 RUN LAMP +
) i A5 150-11 AUTOLOAD LAMP - 85 139-1 AUTOLOAD LAMP +
5 Ab -, REMOTE AUTOLOAD Bé 0 VOLT
< A7 UNUSED B7 UNUSED
5 AB Mo B8 -t
Q A9 N B9 -t
A10 e B10 i
A]1 L. B]] Mo
_ A12 - B12 -"-
1 A13 - 813 v
E Al4d M Bl4 PRI
? AlS Mo B15 M
a A]é LI B]é -
A‘7 - B]? -t
Al8 i B18 -
A9 - B19 -
Azo R 820 e
5 A21 - 821 -
; A22 T 822 -l
g A23 i B23 Mo
A24 n_ B24 T
5 A25 - B25 -
<
<
-y
o [N
gla
iz|
z
W
-l
<
«
-
Z
@ ,
Unie ’
CPU 810 |77 TTTTTBIUG L

R12578

CPU_810.CONNECTIONS..TO. QCP. 802 and. TCA .80]
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Replaced by,Dv’vé.' No.|

due to ECN

Replaces Dwg. No.

Drawn by

AlS REG'NTRALEN

AC doc: VB 140,

Dwg. Office i eck  |Design Check -

81022 AAJ

Designed by

7!

Connector |: ELCO Receptacle 8026-033-000-801
Connector |I: ELCO Receptacle 8026-033-000-801
Connector I1l:  Edge connector 2 x 25 contacts, solder
Cable: 6x2x0.14 mm2
Length: 0.75 m
| 1
PIN WIRE PIN SIGNAL _NAME
A2 Al AUTOLOAD NC
A3 B1 AUTOLOAD C
A4 A2 AUTOLOAD NO
A5 B2 AUTOLOAD C
Aé “- A3 POWER OK LAMP -
A7 B3 POWER OK LAMP +
B7 ; A4 RUN LAMP -
B6 B4 RUN LAMP +
85 :8: A5 AUTOLOAD LAMP -
B3 B5 AUTOLOAD LAMP +
J]
PIN
A2 :8: A6 | -, REMOTE AUTOLOAD
A3 Bé 0 vOLT

Page 129

Unie b
CPU 810 CBL 826 R
TR IKITERIAL CABLE FOR CPU 810
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CPU_810:

Components at Wire-

Wrap Areas -

Diagrams.

Resistors:
R1 to RS
5%
Ré:
2%

POS 254 SIL

se

1/8W Carbon

0,4W Metalfilm.

216CH102 X 5PD
7% 1K, +5V Pin 1

Switches S1

S2, S3,

Device Code Selection (Diagram 35)

Red dot = o
White dot =

POT Meter:

1

Bourns 2K

Funktion see

Diagram 35 and 36.

ROM!s:

POS 301 to 382
ROM Numbers are

listed separately

se Diagram 43.

Page 131

150
S0
“130

120

0

100

10

"®

i

&
%

&

@

43d €5 43 2

43

GHLODLDEGOQ
GUBTDILO GO

VOGSV BHES
GHOHOBCBEOR

SUONTLEORD
DOOROGQLLQn

(R R R R R g R R R
CoDanoUL R

DHOOOLHD G
SRV GHDE

BEUDODHODS
DO HLON00

VUEDRLELGHOR
CUBULOUHG

BB R D 0 S
CROOHLDHND

@Q.@ﬁﬁ&
oD D

@.C,}Q O GRS
GRGLHEO B

ﬁ@%b&%ﬁ &
QETBEVDOVGE

GVODDLLERR
A8 8 GG O R

1

L]

@

o

&

o
i

<

i

VDOOOGRENS
DHBBHO IS

VEOSDOSDSeD
GHRVOOCLG

COHOODVOROC
SGUEBOBHEGE

CLOBSOBRLGH
R R A

GRORVBOIV GG
BOEDDODGEY

QODVUTDHV G
GO0 Us T oY

DB OG0 n
A3 Y 45 00 8 G

GRHBHOBe

GO Ny

G
A

LR
2 &

DEODHE oD
ER N -

4

Y

N.w BIDQGODHLHORO
Qlo G oL b6

sfoveasgsan

O o8 6 o8 4 8 LOBOOTENT
BRUHOOGHNG PIVEVGODAT SO
LRRRAREARS LIRS

GRGDGDOIOH TS &
GELUGROBY

GIPRTGVGLOBOGRAIY
GIUOREBIVRGOTEOED

DOBOLRGVO
DEGTGDO U DTRY

RPILSLRBEDLODD

BRCECRIE O e

ERETEERS

GOHHDBGDEn o

BHHeRGOLG

AR G RG A

GERVOBOGORO W
EIEE R

GO Y a0 S

2 L

£ G 4

@

b @

HRFBREDEECLEERODES BLEBEB RO RS

EEEHY Y EBR
5 i

a7

291 e
LA

3g2g2g3 £ ] 292
B % & d EA LR R - LR EREE RN R LR REN S XX ®
A2 p_1asig.-
= E .mm aoa:a»a
JrUs el Nm
\ sesss s m
P2 pi P3
% b 14ses0 |
hS A R i oo Freiesre
# ! g
L) 73 m
e R v B @ kB - L # % B il IEE XN XXX ]
T;ME_ b 1138 |
e @@ﬁ:«wa&u
#
- 286 263 { 262 .
AR ETEEE L 5 *n?%ﬁesﬁ@w«;‘*%ﬁ%‘ak& 3
b 15138 |
I EEEEEREE] #
& !
g@t”ﬂvmmau%@ igﬁwmw »»:.Nmu«a« - svuuNumwcn i
74531+ 7452 ?awa _ b 5138 )
3 ) x siwe & EXEEEEEE &
&
» 248" 245 243 ° 242
L AAREEEEEER . _CEETEREEEA] = n@ﬂﬂ*i?,wv EAEEEREEXE
) 745374 7483713 b 1538 ]
L FE R B RES k.,
t.m.xa 5 * i
F
%w&kﬁ@“@ﬂﬁ»%« il.w»»@m.mwﬁ.ﬂ&é o nnmwﬂtm U;waN»mm«@uﬁ
748374 F.ﬁﬁu_ p._15138 |
» M?&qﬁ Wﬁﬂ%iﬁv%*,' i
L34 i
ﬁ»«pN@NQ&%.% ﬂ‘xw&NaN&M@ﬁ%s v*mm@%« A }oMMNﬂ»u e &*@NqN«Ntwa i

b 74837

b 148313

EEEEE R

FEE BN

1234818

&

@

mé

0

b 7as280 ]

b

75138

R R R
el &
P

R
SOBGOLR LY

VOB CGLHD O
EX ]

GRBGDOD G
LR

DHGLOVO TRV OO
OSSR LORGH

WENGGHOROD
GOFO BB

BODHILERES
GHOOBH GG

DOV LOEOL
GHTD AT O OB G

FROEEE TGOS
MENH QU E

FORGHRBRe0

BaCEEOaDe D

cm«&.cﬁt

N_N

Pitx x i =3

3u€ ’

e sl

o)

7450

LG DD

@

R

VOV VO oD

GUBSLLHIVGHON

S ODVLEBOOOH

GALOGUBED G
DEGLLOURBOHED O

PR R R R X

CREBVOOQOD SHUOLOOVOO
BIDVOBGUQLLVURLUDORIGODLBOY
IO G o003l uD CTBIBOCOOT

P
RIGCBOHHVORODBIVCTOOVBVOH VO
BEOL DG D0 L0 BCOPDVSAY

GIODGLDO0 00 B
GORBOEODGCOD,

om(o“»:
U303 SN0

g d

oc*»rwaﬂam

kRIS e Bid

e 0

%w*a&:sw

::og iy
uuN

@mgz»«wes@

A RO IE S

b Rom |

E3

'3

y&*s&w«%

3] 3

AR NICIC]

~ROM
S

mw»;&._;~

"ROM_ |

EEREEEE N

BinEen
M

HEB BB S ESBHHE D BBV EE BB

ERBVGCHFETCRI RS CEIFIINEG

®

@RBEIFED R P LS EADESTLDHICH DS 2 6B
FEPELBEHEE B LB LB R FABLRBEC B 2R

#®
*
&




