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INTRODUCTION 1.

CPU820, which is the basic processing mit for RC8000 Model 50

and Model 55, consists of two modules (printed circuit boards),

CPU821 and CPU822. The performance of the CPU820 may be increased

by extending it with a cache memory module, CAM801/803, and/or a

floating point uit, FPU801, as shown on fig. 1.

CONTRA SIGNALS

INSTRUCTION BUS, LY BITS J

ZN “N

L chvaus, 243/75 BIDIRECTIONDL DETTE Bui 8 _|

V2 VY Vv
CPU G31 PU 822 CAM 804/803 FPU EOF

MICROPROG. CONTRO SYSTEM BUS IF CACHE MEMORY FLOBTING POLAT

CONTROL STORE CACHE MEMORY (fF \ADDRESS) OMIT
ARITHM-LOGIC UME INTER RUPT CONTROL

REAL TIME CLOCK

TECHM CONSOLE LEI

( RC 8000 SYSTEM BYS )

Figure 1: CPU&20 extended with cache memory and floating point

unit.

The processing unit modules are interconnected by means of a PCB

backplane bus consisting of a 24-bit bidirectional data bus

(CPUBUS), a 24-bit instruction bus and a mumiber of control

signals. Commmication between the processing mit, the main

memory and the device controllers takes place via the RCS8000

System Bus.

This manual describes the CPU820 modules, CPU&21 and CPU&22. The

CAM801/803 and FPU801 modules are described in separate manuals.



FUNCTIONAL DESCRIPTION

2.1 CPU821 Data Paths

2-161

The principal data paths in the CPUS21 are 24-bit wide and are

shown on the block diagram on fig. 2. An array of 6 IDM2901A~1

4-bit slice processing elements constitutes the kernel of the

CPU821 data path structure. It contains the General Registers

(accumulators), the Q-register, and an arithmetic logic mit. The

2901 array receives data fran external registers and operators

via the sBUS (Source Bus), which is a tri-state bus. Data to

external registers and qperators are transferred via the DBUS

(Destination Bus).

The following subsections give a short description of the CPU&21

registers and operators.

General Registers

2.1.2

The 16 General Registers are located in a dual—port RAM in the

2901. The contents of 2 General Registers may simultaneously be

accessed via the A-port, GRA, and the B-port, GRB. GRA amd GRB

may be used as inputs to the ALU and GRA may be transferred

directly to the DBUS. The General Register may be loaded with the

output 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 it is loaded.

Q-Register

The Q-Register which is located in the 290] 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.

261
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The Arithmetic Logic Unit, ALU, inside the 2901 can perform 3

arithmetic and 5 logic operations on 2 operands. The General

Registers, the Q-Register, the SBUS and ZERO can be selected as

Operands for the ALU in 8 different combinations. The ALU output,

F, can be transferred to the General Registers, the Q-Register

The Scratchpad (SCRATCHP) is a register file with 16 24-bit

words. It can be used as both source and destination but not

within the same microcycle. When it is used as source the

complement of the data loaded into the addressed location is

The Constant Memory (CONSTANT) is a read oly memory with 32

24-bit words, which is used to hold frequently used constants. It

2.1.3 Arithemetic Logic Unit

and the DBUS.

2.1.4 Scratchpad

transferred to the SBUS.

2.165 Constant Memory

can only be used as a source.

2.1.6 Immediate Operand

Bits (20:43) of the Microinstruction Register (MIR) may be

transferred to the SBUS and used as a 24-bit immediate operand in

the current microinstruction.

SBUS(0:23) = MIR(20:43)

2.1.3

2.1.4

2.1.5

2.1.6



2.1.7 Loop Counter

2.1.8

The Loop Counter is a 24-bit counter addressable as both source

and destination register. The primary fimction of LC is to coumt

the number of times a microprogram loop is executed. Execution of

a microinstruction where the NEXT-field specifies a LOOP RETURN

will increment LC by 1. The most significant bit of Lc 1c(0), is

a test condition.

An 8-bit counter, LCMAX(0:7), is associated LC. This counter may

be used to control that a loop is executed maximum 49 times.

LCMAX cannot be adddressed fram the microprogram. It is loaded

with -48 (dec.) when LC is loaded and incremented by 1

simultaneously with LC. The testcondition MAXLOOP indicates that

Le >= 0 or LCMAX >= 0.

MAXLOOP = LC(0)! -,LOMAX(0)

Half Word Manipulator

2.1.9

The Half Word Manipulator (HWM) is a combinatorial network which

performs operations on data from the DBUS and transfers the

result to the SBUS. The HWM performs such operations as 12-bit

sign extension, half word swapping, and half word masking. One of

the microinstruction formats is assigned to control the operation

of the HWM. *

Exception Control

Exception Control (EXC) is a combinatorial network which is used

to insert various status bits into bit positions 22 and 23 of a

24-bit word. EXC receives input fram the DBUS and transfers the

modified word to the SBUS. EXC is addressable as 4 source

registers. Each of the addresses defines an operation.

201.7

2.1.8

2.1.9



2.1.10

2.1.11

The Instruction Counter (IC) is a 24-bit camter/register

addressable as both source and destination. IC(0) and 1C(23) is

always 0. Execution of a microinstruction where the NEXT field

specifies EXECUTE, MIR(1:4) = 1111, will increment IC by 2.

Displacement Register 2.1.11

2.1.12

The Displacement Register (DISP) is a 24-bit source register.

DISP contains the displacement of the RC8000 instruction vhich is

being executed. Execution of a microinstruction where the NEXT e

field specifies NEXT INSTR transfers the instruction displacement

fran the Instruction Bus, INSTRBUS, to DISP.

DISP(0:23): = 12 ext INSTRBUS(12) con INSTRBUS(12:23)

Relative Address Register 2.1.12

2.1.13

The Relative Address Register (RELADDR) is a 24-bit source

register containing DISP+IC. Execution of a microinstruction with

the NEXT field = NEXT INSTR will load RELADDR.

RELADDR: = 12 ext INSTRBUS(12) con INSTRBUS(12:23) + Ic.

Switch Register 2.1.13

The Switch Register (SWITCH) is an 8-bit pseudo register which

contains the state of the MODE switches, the TEST switch and the

availability signals fran other modules in the CPU chassis. The

bits are assigned in the following way.



SWITCH(16) = POWER RESTART MODE

SWITCH(17) = POWER-UP TEST MODE

SWITCH(18) = CONTINOUS TEST MODE

SWITCH(19) = CONSOLE TC MODE

SWITCH(20) = TEST ON

SWITCH(21) = CPU822 NOT AVAILABLE

SWITCH(22) = CAM801 NOT AVAILABLE

SWITCH(23) = FPUSO1 NOT AVAILABLE

SWITCH is only addressable as a source register, and the contents

are transferred to the SBUS as defined below.

SBUS(0:15) is undefined

SBUS (16:23) = SWITCH > 16:23)

2.1.14 CPU Status Register

The CPU Status Register (CPUST) is a 6-bit destination register.

CPUST is used to hold a copy of bits fram the CPU Status Word

which are used in the instruction decoding and for control

purposes. CPUST is loaded from the DBUS as defined below.

MON MODE: = DBUS(O)

ESC MODE: = DBUS(1)

AFTER AM: = DBUS(2)

AFTER ESC: = DBUS(3)

INT MASK: = DBUS(4)

DISABLE: = DBUS(20)

2.1.15 Control Output Register

The Control Output Register (CONTROLOUT) is an 8-bit destination

register which is used for different control purposes. The re-

gister is loaded with DBUS(16:23). The contents of the register

are used in the following way:

2.1.14

2.1.15



BIT CONTROL FUNCTION

16 CPUSYSRST. Controls the SYSTEM RESET signal on the System

Bus.

17 RUN. Controls the RUN lamp on the Operators Control Panel

(OcP).

18 AUTOLOADING. Controls the AUTOLOAD lamp on the CCP.

19 -,SINGLEINSTR. Used to control single instruction

execution. The signal generates an interrupt (CPUINTR) when

it is 0.

20 -,RSTREMAUTO. AO resets the Remote Autoload interrupt

flip-flop.

2] ~-,CPULAMP. Controls the lamp, CPU, on the CPU821 front

panel.

22 ~,MEMLAMP. Controls the lamp, MEMORY, on the CPU&21 front

panel.

23 -,CACHELAMP. Controls the lamp, CACHE, on the CPU821 front

panel.

2.1.16 Logical Address Status Register 2.1.16

The Logical Address Status Register (LASTAT) is a 5-bit

destination register, wnich is used to store status information

concerning the logical aidress. LASTAT is automatically updated

when the Logical Address Register (LOGADDR) on the CPU8&22 is

loaded. In addition it has its ow destination address. The

following status bits are stored in the register:

-,WADDR: = if F(0:20) = 0 then O else 1.

F is the result fron the 290] ALU.

EA(O): = DBUS(O)

EA(21): = DBUS(21) @
EA(22): = DBUS(22)

ODD: = DBUS(23)



The CPU Bus (CPUBUS) is a 24-bit bidirectional backplane bus

which is used to transfer data between modules (CPU, Cache

Memory, Floating Point Unit) installed in the CPU chassis. Data

may be transferred fran the CPUBUS to the SBUS and from the DBUS

to the CPUBUS. Within the same microinstruction it is only

possible to transfer data in one direction on the CPUBUS. The

data flow on the CPUBUS is controlled fran the CPU821, which

transfers source and destination addresses to other modules.

Source and destination addresses are generated by microinstruc-

The CPU8&22 consists of 4 functional wits which operate asynchro-

nously canpared to the microinstruction execution. The mits are:

the Bus and Cache Interface Unit, the Interrupt Control Unit, the

Real Time Clock and the Technicians Console Interface. Fig. 3

The Bus and Cache Interface Unit (BCI) perform address limit

check, convert logical addresses to physical addresses, perform

memory and I/O read qperations and prefetch instructions. If the

Cache Memory (CAM) is installed in the system the BCI will auto-

matically direct memory read operations and instruction pre-

fetches to the CAM. The BCI registers and the operation of the

2.1.17 CPU Bus

tion fields.

2.2 CPU822 Data Paths

shows the CPU&22 data paths.

2.2.1 Bus_and Cache Interface Unit

BCI are described in the following subsections.

2.2.1.1 Logical Address Register

The Logical Address Register (LOGADDR) is a 24-bit destination

register which is used to hold the logical address during memory

and I/O accesses.

2.1.17

20201

22016]



Unit Function Register

The mit Function Register (UFR) is a 5-bit register, which is

loaded with the contents of the Unit Function field of the micro-

instruction. UFR is loaded simultaneously with the Logical Ad-

dress Register.

UFR(1:5): = MIR(31:35)
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The contents of UFR together with special deoded control signals

from the CPU821 control the operation of the BCI. The contents of

UFR are used in the following way.

BIT CONTROL FUNCTION

1 START. Starts a memory or I/O operation.

2 CONDITIONAL START. A memory operation is started if the

current RC8000 instruction is a memory reference

instruction.

3 JUMP. The word fetched fram the addressed location is

loaded into the Prefetch Instruction Register (PREFIR), and e

the Prefetch Instruction Comter (PREFIC) is loaded with

the physical address.

4 WRITE. The contents of the Data Out Register (DATAOUT) are

stored in the addressed location.

5 PHYSICAL ADDRESS. The logical address is used directly as a

physical without limit check and base address relocation.

2.2.1.3 Base Register 2.2.1.3

The Base Register (BASE) is a 24-bit destination register. The )
contents of BASE may be added to LOGADDR to form the physical

address.

2.2.1.4 Address Limit Registers . 2.2.1.4

Access to main memory is controlled by 3 limit registers, the

Lower Limit Register (LLIM), the Upper Limit Register (ULIM) and

the CPA Limit Register (CPA). All three registers are 24-bit de-

stination registers. The LLIM and ULIM registers define the logi-

cal address limits of the memory are, where both read and write

access is permitted. The CPA register defines the upper Limit

(physical address) of the non relocatable memory area, where only @
read access is permitted.
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The Prefetch Instruction Counter (PREFIC) is a 22-bit coumter,

which is used as address source for instruction prefetch. Execu-

tion of a microinstruction, where the NEXT field specifies NEXT

INSTRUCTION, will increment PREFIC by 2 and normally start an

instruction fetch (prefetch may be inhibited). The PREFIC is not

directly accessible fran the microprogram. It may be loaded with

the Physical Address (PHYSADDR) by specifying a JUMP in the UNIT

The System Bus Address Register (SBADDR) is a 23-bit register,

used to hold the System Bus address during memory and 1/0 acces-

ses via the System Bus. SBADDR is not accessible fran the micro-

The Data Out Register (DATAOUT) is a 24-bit destination register

which is used to hold data to be transferred fran the CPU to the

addressed destination. Once an output operation has been started

the contents of the register must not be altered before termina~

2.2.1.5 Prefetch Instruction Counter

FUNCTION field.

PREFIC(1:22): = PHYSADDR(1 :22)

2.2.1.6 System Bus Address Register

program.

2.2.1.7 Data Out Register

tion of the operation.

2.2.1.8 Data In Register

The Data In Register (DATAIN) is a 24~bit source register used as

buffer register for data received via the System Bus in input

operations initiated by the CPU. The contents of the register are

undefined from the start of an input operation until termination.

2.2.1.5

2.2.1.6

2.2.1.7

2.2.1.8



2.2.1.9

If termination is caused by a NACK or a TIME OUT, DATAIN will be ®
loaded with the current data on the System Bus. DATAIN responds

to two source addresses, one of which always selects the CPU&22

DATAIN register. The other address is common to the address of a

corresponding 'DATAIN' register on the cache memory module. When

the cache is installed the DATAIN register on this module will

automatically respond to the cammon address, otherwise the CPUS22

DATAIN responds to the canmon address.

Execution of a microinstruction, which addresses DATAIN, will be

delayed mtil termination of the memory or I/O operation, if

CL >= 1. CL is the Cycle Length field of the microinstruction.

Prefetch Instruction Register 2.2.1.9

2.2.1.10

The Prefetch Instruction Register (PREFIR) is a 24-bit register

used as buffer register for the prefetched instruction. The con

tents of PREFIR are transferred to the CPU821 via the Instruction

Bus (INSTRBUS). If the cache memory module is installed, a cor

responding instruction register on this module, is automatically

selected as source for the INSTRBUS. PREFIR is not addressable

fron the microprogram.

I/O Status Register 2.2.1.

The I/O Status Register (IOSTAT) is a 16-bit source register

containing status information about instruction prefetch and

memory and I/O accesses. The contents of IOSTAT are transferred

to the CPUBUS as described below.

CPUBUS (0:3), CPUBUS(16:19) are undefined

CPUBUS (4:15): IOSTAT(4:15)

CPUBUS (20:23): IOSTAT(20:23)
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IOSTAT responds to two source aidresses one of which uncondition-

ally selects IOSTAT. The other address is common to IOSTAT and a

corresponding status register on the cache memory module,

CAMSTAT. If the cache is installed the caommon address selects

CAMSTAT, otherwise it selects IOSTAT. Note that only bits (21:23)

of IOSTAT and CAMSTAT have the same meaning. Execution of a mi-
croinstruction, which addresses IOSTAT (or CAMSTAT) will be de-

layed mtil termination of the current memory or 1/0 operation if

CL >= 1. GL is the Cycle Length field of the microinstruction.

The contents of IOSTAT are described below.

BIT DESCRIPTION

6 4:9

10

1

e 12:15

20:23

Shows the address selected by the CPU device aidress

selection switches. ;

TOSTAT(4:8) = ADDRESS(16:20)

IOSTAT(9) = ADDRESS PARITY

LOGADDR < ULIM or LOGADDR < CPA. Output from the comparator

which canpares LOGADDR and ULIM/CPA. Undefined during

memory and 1/0 operations.

LOGAADR < LLIM. Output fram the comparator which conpares

LOGADDR and LLIM. Undefined during memory and 1/o

operations.

PREFEICH STATUS. Valid after termination of an instruction

fetch.

TIOSTAT(12) = 0

IOSTAT(13) = PARITY ERROR

IOSTAT(14) = TIME OUT

IOSTAT(15) = NACK

I/O STATUS. Valid after termination of a memory or I/O

operation.

IOSTAT(20) = LIMIT VIOLATION

IOSTAT(21) = PARITY ERROR

IOSTAT(22) = TIME OUT

IOSTAT(23) = NACK



The CAM Control Register (CAMCNTR) is a I-bit destination

register, which generates the control signal, BYPASSCAM.

BYPASSCAM: = CPUBUS (23)

When BYPASSCAM = 1 the system will act as if the cache memory is

not installed.
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Interrupt Control Unit

2.2.2.1

The Interrupt Control Unit (ICU) receives interrupt requests via

the System Bus and sets the corresponding bit in the Interrupt

Register (IR). A priority encoder generates an Interrupt Level

(ILEV) corresponding to the bit in IR with the highest priority.

Lowest bit numbers have highest priority. The contents of ILEV

are canpared with the contents of one of the two Interrupt Limit

registers (INTRLIM). If ILEV <= INTRLIM the ICU interrupts the

CPU.

From the microprogram is it possible to load the Interrupt Limit

Registers, read the Interrupt Level Register and clear bits in

IR.

Interrupt Limit Registers

2.2.2.2

The Interrupt Disable Limit Register (IDLIM) and the Interrupt

Enable Limit Register (IELIM) are two 8-bit registers addressable

as one 16-bit destination register fran the microprogram.

IDLIM(0:7): CPUBUS (4:11)

TELIM(0:7): = CPUBUS(16:23)

The DISABLE bit in the CPU Status Register selects IDLIM or IELIM

as the current interrupt limit (ILIM).

if DISABLE = 1 then ILIM = IDLIM

else ILIM = IELIM

Interrupt Level Register

The Interrupt Level Register (INTRLEV) is an 8-bit register

addressable as both source and destination register. When INTRLEV

is addressed as source the contents are transferred to the

CPUBUS.

CPUBUS(0:15) is undefined

CPUBUS (16:23) = INTRLEV(16:23)

2.2.2

2.2.2.1

2.2.2.2



Addressing INTRLEV as destination will cause it to be loaded with
ILEV. Because this operation must be synchronized with the

internal ICU clock, it is necessary to insert a delay between the

microinstruction which loads INTRLEV and the microinstruction

which reads the contents of INTRLEV. This delay must be >= 700

nS.

The Interrupt Register (IR) is a 58-bit register in which

IR(6): POWER LOW interrupt

IR(7)3 INTERVAL TIMER interrupt

IR(8:63): DEVICE CONTROLLER interrupts.

Level 0 to 5 are not available as hardware interrupts. IR is only

addressable as a destination register. Execution of a microin-

struction with IR as destination will reset the interrupt request

bit selected by CPUBUS(18:23). The delay fram the execution of a

microinstruction resetting an IR bit to the CPU interrupt is af

900 ns + execution time for one microinstr.

Microinstructions used to reset IR bits must be separated by at

The Real Time Clock consists of a 16-bit coumter which is incre-

mented by 1 every 0.1 ms. and counts modulo 65536. The value of

the counter may be read under microprogram control. In addition

the counter is used to generate an interrupt every 25.6 ms. (In-

2.2.2.3 Interrupt Register

interrupt requests are stored.

fected is max:

least 700 ns.

2.2.3 Real Time Clock

terval Timer Interrupt).

2.2.3.1 Real Time Clock Register

The Real Time Clock Register (RTC) is a 16-bit register address-

able as both source and destination register. The current value

2.2.2.3

262.361
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of the RIC counter is transferred to RIC, when it is addressed as

destination (LOAD command). The contents of RCT are valid max.

200 ns. after the LOAD command. The contents of RIC are transfer-

red to the CPUBUS when addressed as source.

CPUBUS (0:23) = 8 ext O con RIC(8:23)

Technician Console Interface 2.2.4

2.2 4.61

The Technician Console (TC) is a V.24 compatible terminal

connected to the CPU through an asynchronous serial I/O port

controlled by an UART (Universal Asynchronous Receiver/Trans-

mitter). Three registers are used for canmmication between the

UART and the microprogram.

Technician Console Status Register 2.2.4.1

The Technician Console Status Register (TCSTAT) is a 3-bit source

register used to control comication with TC. The contents of

TCSTAT are transferred to CPUBUS when addressed as source.

CPUBUS (0:20) is undefined

CPUBUS (21:23) = TCSTAT(21:23)

TCSTAT has the following status bits:

BIT DESCRIPTION

21 ~, DATASETRDY. AO indicates that TC is connected and is

ready to use.

22 DATAAVAIL. A 1 indicates that a character has been received

by the UART and is available in the TCDAIN register.

Addressing TCDAIN as destination resets DATAAVAIL.

23 ‘TCOUTFULL. A 0 indicates that the UART transmitter is ready

to accept a character. TCOUTFULL changes to 1 when TCDAOCUT

is loaded.



2.2.4.2

The state of TCSTAT(22) and TCSTAT(23) is delayed one microcycle

relative to microinstructions controlling their state.

Technicican Console Data In Register

2.2.4.3

The Technicican Console Data In Register (TCDAIN) is an 8-bit

source register containing characters received by the UART. The

contents of TCDAIN are transferred to CPUBUS when addressed as

source.

CPUBUS(0:15) is undefined

CPUBUS (16:23) = TCDAIN(16:23)

Technician Console Data Out Register

2.3

The Technician Console Data Out Register (TCDAOUT) is an 8-bit

destination register. Characters loaded into TCDAOUT are

outputted to the Technician Console.

TCDAOUT (0:7): = CPUBUS (16:23)

Microprogram Control Unit

The microprogram control wit, which is located on the CPUas21

printed circuit board, is built around the 2911A microprogram

sequencer as shown on fig. 4.

The Control Store (CS) is addressed via a 12-bit tri-state bus,

the Control Store Address Bus. The contents of the addressed CS

location are loaded into the Microinstruction Register (MIR),

which holds the microinstruction during its execution. The next

microinstruction to be executed is fetched fram CS during the

execution of the current microinstruction in order to minimize

microinstruction cycle time. The Control Store Address (CSADDR)

may be selected fran a number of sources as described in the

following subsections.

e

2.2.4.2

2.2.4.3

2.3
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The Microinstruction Address Register (MAR) is part of the 2911A

sequencer and is used for sequential microprogram addressing. In

2.3.1 Microinstruction Address Register

each microcycle MAR is loaded with CSADDR+].

2.3.2 Subroutine Return Stack

The Subroutine Return Stack (STACK) is a 4 word x 12 bit register

file operating as a push-pop stack, i.e. 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), pointing at the word om the top of

the STACK.

2.3.1

2.3.2
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The CSADDR for microprogram jumps may be selected from two

sources: the Microinstruction Register, MIR(36:47) and the

Destination Bus, DBUS(12:23). The last possibility makes it

possible to use the General Registers and the Q-register as

address sources. This may e.g. be useful for table look-up.

In case of microprogram interrupt the CSADDR is generated by an

8-input priority encoder. Depending on the priority of the

interrupt condition, the Interrupt Address (TEST) will address

2.3.3 Microprogram Jump Address

2.3.4 Microprogram Interrupt Address

one of the first eight CS locations.

2.3.5 Address Calculation Decoding Map

RC8000 instructions are executed in two steps. The first step is

calculation of the effective address (FA). Microprogram start

addresses for the EA calculation routines are generated by the

Address Calculation Decoding Map (ADDRMAP), which is a 512 words

x 12 bits PROM. The entry address for ADDRMAP is generated as

described below.

ENTRY ADDR BIT SOURCE

i) PREFETCH ERROR

0, not used

ESCAPE MODE

AFTER ESCAPE

AFTER AM

INSTRBUS(8)

(9)

(10)

(11)on nw BP WwW Ww

2.3.3

2.3.4

2.3.5



2.3.6 Instruction Execution Decoding Map

below.

ENTRY ADDR BIT SOURCE

0 ESCAPE MODE

] FPU AVAILABLE

2 INSTRBUS (6)

3 (7)

4 INSTRBUS (0)

5 (1)

6 (2)

7 (3)

8 (4)

9 (5)

is used as CSADDR source.

2.4 Microinstructions

Second step in the execution of a RC8000 instruction is execution

of the instruction itself. Microprogram start addresses for the

instruction execution routines are generated by the Instruction

Execution Decoding Map (EXECMAP), which is a 1 K words x 12 bit

PROM. The entry address for EXECMAP is generated as described

The microprogram address generated by EXECMAP is saved ina

register, EXECADDR, because execution of the current instruction

is overlapped with the decoding of the next instruction. EXECADDR

The CPU820 microinstruction repertoire comprises 8 different

formats as shown in fig. 5. The microinstructions are 48 bits

wide and consist of a number of fields. Microinstruction fields

cammon to two or more formats are described in the following sub-

sections. Fields referring to a single format are described in

connection with that format.

2.3.6

2.4
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2.4.1 P Field = MIR(0) 2.4.61

The P field is the parity bit for the microinstruction. odd

parity is used. In case of parity error the processor stops

immediately and the indicator 'CS PARITY ERROR' will be lit. MIR

contains the faulty microinstruction, which is not executed.

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 and then on again.

2.4.2 NEXT Field = MIR(1:4) 2.4.2

The NEXT field defines CSADDR for the next microinstruction to be

executed. The following abbreviations are used to describe the

function of the NEXT field.

CSADDR : control store address.

MAR: microinstruction address register.

STACK: subroutine return stack.

SP: stack pointer for STACK.

ADDRMAP: address calculation decoding map.

EXECMAP: instruction execution decoding map.

EXECADDR: buffer register for EXECMAP.

TESTCOND: condition selected by 'COND SEL' field.

PREFEN: control signal generated by instruction decoding

logic.

PREF IR: prefetch instruction register.

PREFIC: prefetch instruction counter.

DISP: displacement register.

” RELADDR: relative address register.

MEM(A): contents of main memory location A.



ot 4 567 9 10 19 20 24 25 29 30 35 36 41 42 47

P| NEXT a F ALU A B UNIT FUNC/ SCRATCHP. INT/EXT
00,0; Dp | op ruc [c TEST ADDR. REG DEST

FORMAT 1: Read/Load Register

o4 4567 9 10 19 20 24 25 9_ 30 35.36 41 42 47

P| NEXT cL F AIL A B UNIT FUNC/ INT REG INT/EXT
ooi{[p |] o [mre tc TEST SOURCE REG DEST

FORMAT 2: Read Constant

01 45 67 9 10 19 20 24 25 29 30 35 36 41 42 47

P| NEXT cL F A B UNIT FUNC/ CONSTANT INT/EXT
0,1,0{ Dd | op [ruc [ec TEST ADDR REG DEST

FORMAT 3: Read External Register

04 45 67910 19 20 425 29.30 3536 4142 vl
Pt NEXT cL F AW A B UNIT FUNC/ EXT REG INT/EXT

| 0 11/5" [Or TFC] TEST SOURCE REG DEST

FORMAT 4: Half-Word Manipulator

a4 45 67 910 19 20 24 25 29 30 35,36 41 42 47

P| NEXT cL F ALU A B NOT USED MANIPULATOR | NOT
10.0 [OTOP FORE TC FUNCTION USED

FORMAT 5: Load Immediate

01 45 67 910 19 20 43 44 47

P| NEXT ca} F AW. 24-BIT IMMEDIATE OPERAND NOT
1,01{/p | op {ruc fc USED

FORMAT 6: Conditiorial Jump

o4 4567 910 19.20 24.25 27.28 2930 34 3536 47

pl] NEXT a| F ALU A nor | six |] conp JUMP ADDRESS
| | 1,1,0;/D [ op [Fuc yc USED SELECT

FORMAT 7: Shift, Multiply, Divide

01 45 67 910 i920 24 25 293031 35 3637 38 40 4142 4344 47

P| NEXT cul F AW A B T| conp nj{st | |M,o|tsr] nor
toil pt op [rc [oc SELECT s USED.

Figure 5: Microinstruction formats.
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NEXT FUNCTION

0000 POP and CONTINUE.

CSADDR: = MAR; MAR: = MARt]; SP: = SP-1

0001 PUSH and CONTINUE (loop set-up).

CSADDR: = MAR; SP: = SP+l; STACK(SP): = MAR, MAR: = MAR+1

0011 CONTINUE.

CSADDR: = MAR; MAR: = MAR+];

1000 SUBROUTINE RETURN.

CSADDR: = STACK(SP); MAR: = STACK(SP)+1; SP: = SP-1;

1011 CONDITIONAL LOOP RETURN.

1110

11

SELCOND = 0: CSADDR:

SELCOND = 1: CSADDR:

STACK(SP); MAR: = STACK(SP)+1;

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

NEXT INSTRUCTION.

CSADDR: = ADDRMAP; MAR: = ADDRMAP+];

EXECADDR: = EXECMAP;

DISP: = 12 ext PREFIR(12) con PREFIR(12:23);

RELADDR: = 0 con IC(1:22) con 0 +

12 ext PREFIR(12) con PREFIR(12:23);

PREFIC: = PREFIC + 2;

if PREFEN = 1 then PREFIR: = MEM(PREFIC);

EXECUTE.

CSADDR: = EXECADDR; MAR: = EXECADDRt];

ICs: = ICt2;

CL Field = MIR(5,6)

CL controls the microinstruction cycle length.

ch

00

01

10

11

CYCLE LENGTH

150 ns.

200 ns.

250 ns.

300 ns.

2.4.3



2.4.4

Most microinstructions may be executed in 150 ns. Certain e

canbinations of format, ALU function, source and destination

addresses require a longer cycle length.

F Field = MIR(7:9) 2.4.4

2.4.5

The F field defines the microinstruction format and thereby the

usage of bit(20:47) of the microinstruction.

ALU-D Field = MIR(10,11) 2.4.5

2.4.6

The ALU-D field selects destination for the ALU output (F). @

ALU-D FUNCTION

00 Q: = F; DBUS: = F>;

01 DBUS: = F;

10 GRB: = F; DBUS: = GRA;

11 GRB: F; DBUS: m a

ALU-OP Field = MIR(12:14) 2.4.6

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

ALU-OP OPERAND R- Operand S Yd]
000 GRA Q

001 GRA GRB

010 ZERO Q

011 ZERO GRB

100 ZERO GRA

101 SBUS GRA

110 SBUS Q

111 SBUS ZERO
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2.4.7 ALU-FUNC Field = MIR(15:17) 2.4.7

The ALU can perform three arithmetic and five logic fimctions.

The ALU-FUNC field selects one of these finctions. Cin is the

carry input to the least significant position of the ALU

controlled by the ALU-C field.

ALU-FUNC ALU FUNCTION

000 R+S+Cin

001 “RIS-14Cin

010 ReS-14Cin

011 RIS

100 R&S

101 —, R&S

110 R exor S$

1 ~,(R exor S)

2.4.8 ALU-C Field = MIR(18,19) 2.4.8

The ALU-C field controls the carry input, Cin, to the ALU.

ALU-C Cin

00 ie)

01 ]

10 CARRY

11 ADDCOND

2.4.9 A Field = MIR(20:24) 2.4.9

The A field addresses the A port of the general registers, GRA.

MIR(20) is used to select direct or indirect addressing of GRA.



MIR(20) MIR(23 ,24) GRA ADDRESS Sd
fe) 00 MIR(21,22) con WFIELD(0,1)

re) 01 MIR(21,22) con WPRE(O,1)

) 10 MIR(21,22) con XFIELD(0,1)

ie} 11 MIR(21,22) con EA(21,22)

1 - MIR(21:24)

2.4.10 B Field = MIR(25;29) 2.4.10

The B field addresses the B port of the general registers, GRB.

The B field is also used as destination address for the general

registers. MIR(25) is used to select direct or indirect address- r )

ing of GRB.

MIR(25) MIR(28,29) GRB ADDRESS

0) 00 MIR(26,27) con WEIELD(0,1)

) 01 MIR(26,27) con WPRE(O,1)

ie} 10 MIR(26,27) con XFIELD(0,1)

ie) mi MIR(26,27) con EA(21,22)

1 - MIR(26:29)

2.4.11 UNIT FUNC/TEST Field = MIR(30:35) 2.4.11

This field has two functions controlled by MIR(30). e

MIR(30) = 0: MIR(31:35) may be used as a UNIT FUNCTION to control

units connected to the CPBUS. The interpretation of the field

depends on the mit concerned.

UNIT FUNCTION(0:5) = 0 con MIR(31:35).

MIR(30) = 1: MIR(31:35) is used as mask bits for microprogram

interrupt conditions. MASK BIT = 1 enables the interrupt condi-

tion. When one or more of the enabled conditions are 1, one of

the first eight CS locations, will be selected as the next cS

address independant of the NEXT field. The address is generated

by a priority encoder and the condition corresponding to CS

lecation 0 has the highest priority. e@
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CS LOCATION INTR. CONDITION MASK BIT

it) POWER UP UNMASKABLE,

1 CPU INTR MIR(31)

2 LIMIT VIOLATION MIR(35)

3 I/O ERROR MIR(32)

4 OVFL & INT. MASK MIR(33)

5 SHIFT OVFL & INT MASK MIR(34)

6 EXT INTR MIR(31 )

7 UNUSED

CPU INTR indicates interrupt fran one or more of the following

sources, which may be tested individually by conditional jumps.

SINGLE INSTRUCTION INTR.

TC INPUT

AUX. INTR. (unused)

CAM ERROR

OCP AUTOLOAD

REMOTE AUTOLOAD

EXT INTR indicates interrupt fram a device connected to the

SYSTEM BUS. EXT INTR is generated by the Interrupt Control Unit

on the CPU&22.

INT/EXT REG DEST Field = MIR(42:47)

This field is used to address destination registers located on

the CPU&21 and on modules connected to the CPUBUS.

INT/EXT

REG DEST CPU821 DESTINATION REGISTERS

00

01

02

03

04

05

06

07

No load.

Logical Address Status (LASTAT).

Scratchpad (SCRATCHP). Format(0) only.

Instruction Counter (IC).

Loop Counter (LC).

CPU Status (CPUST).

Control Output (CONTROLOUT).

Not used.

2.4.12
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REG DEST CPU822 DESTINATION REGISTERS

10 Not used.

11 Logical Address (LOGADDR) & LASTAT.

12 Data Out (DATAOUT).

13 Base (BASE).

14 Lower Limit (LLIM).

15 Upper Limit (ULIM).

16 CPA Limit (CPA).

17 Real Time Clock (RTC), load comand.

20 Clear Intr. Reg. (IR) bit.

21 Interrupt Limit (IDLIM & IELIM).

22 Interrupt Level (INTRLEV), load command.

23 Techn. Console Data Out (TCDAOUT).

24 CAM Bypass Control.

25 Clear TC interrupt & TCSTAT(22).

CAMB01 /803 DESTINATION REGISTERS

40 CAM Test Data

4] CAM Control

FPU80] DESTINATION REGISTERS

70 FPU FRACTION(0:23)

71 FPU FRACTION(24:35) con EXP(0:11)

T Field = MIR(30)

The T field is used to specify whether the true or the conplemen-

ted value of the condition selected by the COND SELECT field is

assigned SELCOND.

T=0: SELCOND

T=I: SELCOND

canplemented value of condition.

true value of condition.

2.4.13
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COND SELECT Field = MIR(31:35)

The COND SELECT field selects 1 of the 24 conditions listed

below.

COND

SELECT SELECTED CONDITION

00 ZERO

01 NEG: Deus (0)

02 NZERO: FOO

03 OVFL: arithm. overflow

04 CARRY: carry fram ALU bit(0)

05 SIGN: F(O) exor OVR 1)

06 NORMO: pBUs (0) <> DBuUs(1)

07 NORM]: DBUS(1) <> DBuUS(2)

10 DIVOVFL: SHLINK <> CARRY 2)

i uc(0)

12 MAXLOOP: -, LC(0)!~, LCMAX(0)

13 -, WADDR

14 FA(O)

15 Not used

16 MONMODE

17 ESCMODE

20 CPUINTR

21 EXTINTR: device interrupt

22 -,TC INPUT READY

23 -, AUXINTR: unused

24 —, CAMERROR

25 -,OCP AUTOLOAD

26 ~, REMOTE AUTOLOAD

27 POWER LOW

Notes:

1) OVR is the overflow signal fram the 2901.

2) SHLINK is the bit shiftet out by a shift microinstruction.

2.4.14
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The conditions: NEG, NZERO, OVFL, CARRY, SIGN, SHLINK, NORMO,

NORM] and DIVOVFL are updated by all microinstruction formats

with the exception of format 6, conditional jump. These condi-

tions are delayed one microcycle compared to the microinstruc-

tions which generate them.

Format 0 : Read/Load Scratchpad

2.4.16

Format. 0 operates on the Scratchpad (SCRATCHP). The SCRATCHP ADDR

field = MIR(38:41) addresses one of the 16 locations. The

canplemented contents of the addressed location are transferred

to the SBUS.

SBUS = -,SCRATCHP(SCRATCHP ADDR)

The addressed SCRATCHP location is loaded with the contents of

DBUS when the INT/EXT RHG DEST field, MIR(42:47), specifies

SCRATCHP as destination.

SCRATCHP(SCRATCHP ADDR): = DBUS

The SCRATCHP cannot be used as both source and destination within

the same microcycle.

Format 1: Read/Load Register

Source registers located on the CPU821 (internal source re-

gisters) may be accessed by means of format 1 microinstruc-

tions. The contents of the register addressed by the INT REG

source field, MIR(36:41), are transferred to the SBUS.

INT REG

SOURCE SOURCE REGISTER/FUNCTION

ele) Displacement (DISP)

10 Instruction Counter (IC)

20 DISP + Ic

30 Loop Counter (LC)

2.4.15

2.4.16



2.4.17

40

41

42

43

50

Format 2

DBUS (0:21)

DBUS (0:21)

DBUS (0:21)

DBUS (0:21)

35

con OVFL con CARRY

con SHIFTOVFL con 0

con 0 con 0

con 0 con 0

Switch Register (SWITCH)

Read Constant

Constants in the Constant Memory (CONST) are addressed by the

CONSTANT ADDR field, MIR(36:41). The addressed constant is

transferred to the SBUS.

SBUS = CONST(CONSTANT ADDR)

CONSTANT

ADDR CONSTANT, octal

00 0000 7000

01 0000 7760

02 0000 0046

03 0000 7777

04 0000 0027

05 0000 0026

06 0000 0025

07 0000 0017

10 0000 0016

11 0000 0014

12 0000 0013

13 0000 0012

14 0000 0003

15 0000 0004

16 0000 0020

17 0000 0040

2.4.17



2.4.18 Format 3 : Read External Register

When this format is used the SBUS receives data fran the CPUBUS.

The format may therefore be used to access source registers

connected to the CPUBUS. The register address is specified by the

EXT REG SOURCE field, MIR(36:41).

EXT REG

SOURCE CPU822 SOURCE REGISTERS

00 Data In (DATAIN)

01 I/O Status (IOSTAT)

02 Real Time Clock (RTC)

03 Interrupt Level (INTRLEV) .

04 Techn. Console Data In (TCDAIN)

05 Techn. Console Status (TCSTAT)

2.4.18
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EXT REG

SOURCE CAMBO1 /803 - CPU822 SOURCE REGISTERS

40 Data In (DATAIN) 1)

41 I/O Status (IOSTAT) 1)

FPU801 SOURCE REGISTERS

70 FRACTION(0: 23)

71 FRACTION(24:35) con EXP(0:11)

72 EXCEPTION(22, 23)

1) The DATAIN and IOSTAT registers on the CAM respond automati-

cally to the cammon ajdresses when the CAM is installed,

otherwise the registers on the CPU822 respond to the addres-

Ses.

Format 4 Half-Word Manipulator

When this format is used the SBUS receives data fram the

Half-Word Manipulator, HWM. The operation of the HWM is

controlled by the MANIPULATOR FUNCTION field, MIR(36:41), and the

ODD bit in the LASTAT register.

MANIP.

FUNCTION ODD SBUS(0:11) SBUS (12:23)

00 O 12 exto pBUS (0:11)

00 1 12 ext 0 DBUS (12:23)

01 - QO 12 ext DBUS(O) DBUS (0:11)

01 1 12 ext DBUS(12) DUBS(12:23)

02 O DBUS(12:23) 12 ext 0

02 1 12 ext 0 DBUS (12:23)

03 O 12 ext 0 12 ext 1

03 1 12 ext J 12 ext O

04 x 12 ext DBUS(12) DBUS(12:23)

05 x DBUS(12:23) DBUS (0:11)

06 x 12 ext 0 DBUS (0:11)

07 x DpBus(12:23) 12 ext 0

2.4.19
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When the HWM is used, the ALU-D field must be controlled in the

following way.

ALU-D = 10: DBUS: = GRA; GRB: = F;

Format 5 : Load Immediate 2.4.20

2.4.21

The 24-bit IMMEDIATE OPERAND field, MIR(20:43), is transferred to

the SBUS. The Q-register is the only register, which can be used

in format 5 microinstructions.

Format 6 : Conditional Jump 2.4.2

This microinstruction format executes conditional jumps and

conditional subroutine calls. The S field, MIR(28), is used to

specify subroutine call. The JUMP ADDRESS field, MIR(36:47), or

DBUS (12:23) may be selected as address source. The X field,

MIR(29), selects address source. The condition (SELCOND)

specified by the T and the COND SELECT fields determines the

address of the next microinstruction to be executed.

SELCOND = 0: NEXT field selects CSADDR.

SELCOND 1: CSADDR is controlled by the S and X fields as

described below. e

S,X FUNCTION

00 © JUMP

CSADDR: = JUMP ADDR; MAR: = JUMP ADDRH;

01 INDEXED JUMP.

CSADDR: = DBUS(12:23); MAR: = DBUS(12:23)}+1;

10 CALL.

CSADDR: = JUMP ADDR; SP: = SPH;

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

11 INDEXED CALL. ]
CSADDR: = DBUS(12:23); SP: = SP+l;

STACK(SP): = MAR; MAR: = DBUS(12:23)+1;
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A format 6 microinstruction with NEXT = 1110 (NEXT INSTRUCTION)

will start an instruction prefetch regardless of the current

value of PREFEN (PREFETCH ENABLE). This feature may be used for

the skip case of an RC8000 skip instruction.

Format 7 : Shift, Multiply and Divide

This format is especially intended for support of shift, multiply

amd divide instructions.

The NS field, MIR(36), is used in connection with the ALU-D field

to control shift operations as specified below.

NS ALU-D FUNCTION

o 600 GRB con Q: = SHIN con F con Q(0:22);

0 ie) GRB: = SHIN con F(0:22);

fe) 10 GRB con Q: = F(1:23) con Q con SHIN;

(0) 11 GRB: = F(1:23) con SHIN;

1 00 Q: = F; DBUS: = F;

1 01 DBUS: = F;

1 10 GRB: = F; DBUS: = GRA;

1 11 GRB: = F; DBUS: = F;

The SI field, MIR(37,38), controls the input (SHIN) to the

vacated position in shifts.

SI SHIN, right shift SHIN, left shift

00 ZERO ZERO

01 SHLINK SHLINK

10 =~F{O) ADDCOND

7 SIGNEXT NOT USED

SIGNEXT = sign extension.

The M field, MIR(40), in connection with the ALU-OP field and the

condition, ADDCOND, are especially intended to be used in multi-

plication routines.

2.4.22



M ALU-OP ADDCOND OPERAND R OPERAND S

0 000 X GRA Q
0 001 x GRA GRB

0 10 x ZERO Q
0 on x ZERO GRB
0 100 x ZERO CRA
0 101 x SBUS GRA
0 10 x SBUS Q
om x SBUS ZERO

1 Ko 0 GRA Q
oxo 1 ZERO Q

1 a 0 GRA CRB e@
1 axl 1 ZERO GRB
1 1x0 0 ZERO GRA
1 1X0 1 SBUS Q
1 1x 0 SBUS GRA
1 1x 1 SBUS ZERO

The D field, MIR(41), in connection with the ALU-FUNC field and

ADDCOND are especially intended for use in division routines.

D ALU-FUNC . ADDCOND ALU FUNCTION

0 000 Xx R+S+Cin

0 001 Xx -Rt+S5-14Cin

0 o10 x R-S-14Cin @

0 O11 x RIS

ie) 100 x R&S

0 101 x —, R&S

0 110 x R exor S

0 711 x -, (R exor S)

] OOx e) Res+Cin

1 00x 1 R4+S-1+Cin

] O1X 0) R-S-]1+Cin

] O1X 1 RIS

] 10x 0 R&S

1 10X 1 ~, R&S

1 11X 18) R exor S @
1 11% ] -,(R exor S)
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The TST field, MIR(42,43), controls the conditions, ADDCOND and

DIVCOND. These conditions are only affected by format 7

microinstructions.

TST FUNCTION

00 DIVSIGN: = F(O)

01 ADDCOND: = F(0) exor -, DIVSIGN

10 = ADDCOND: = -,Q(23)

11 CONDITIONS UNCHANGED

The shift overflow condition, SHIFTOVFL, can only be set by

execution of a format 7 microinstruction.

Set SHIFTOVFL = FORMAT 7 & (DBUS(O) exor DBUS(1))

Once SHIFTOVFL has been set it renains set mtil execution of a

format 0,1,2,3,4 or 5 microinstruction, which clears it.
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¥ SY

R28

4 TKrat fol 85
RE 2 CO

285-15 SEQ. ADR (0) 4\D3 x3 SFQL0)
285-14 (1) 5|D2 Y2L44 4)
288-73 (2) Abr y¢ 143 (2)
285-42 (3) 7\DO Yow! (3)

IDM AGHA
6194-4 Sd HiS4
6 196-7 50 12\50
6 196-9 TEE 1) FE

6 196-22 PUP 22\PUP
FOE cd

37_86.-8 CP HIR di 77

6176 -/2 ZEN SEA

of of 781 84
RE Z CO

2 84-15 SEQ. ADR) 4) D3 Y3ULS SF£Q (4)
2 _84- 14 (5) 5\D2 PAELA (5)
284-73 (6) Any) ¥/123 A)
2 84-2 (7) 71DO YOl #2 (7)

IDhNAGHA
“\s/
= 50

FE

ZOAPUP
TOE C!

/} wy “7

a

% a} 281 8&3
RE Z CO

483-45 SEQ ADR (8) 41 D3 ¥5 45. SF£Q (8)
4 _ 83-14% (9) 5|D2 VEY £9)
283-23 (40) AVY ¥/¢ {73 (10)
283-742 () 71DO yYolZ (11)

/DM 2941 A

His?
10 39
19-1 F.

40-\PUP
7T_o£ C1

7 ai {7 |

95-15 SEQ(0) SEQ ADBIO)
3 105-12 ADDR MAP(O)

3 95-3 EXECMAP (0)
5 15-3 UM PLO) M4
5 75-18 MIX(0) Wf E YO) dé 7 CSSELECT(Q)
5 95-718 TEST(Q) au Mae (1)

{3\s0 Yab¥e (2)
Ob -t4 SEO) 14\5/ YOK 9 (3)

3 405-41 ADDRMAP 1) 745139
3 95-5 EXECMAP(T)
5 25 2UMP(L)
7A MIXG)
5 95-46 TEST(1) SEQ ADRS)

CPU 824 CONTROL STORE ADDRESS GENERATION 7

R196 4
MICROPROGRAM SEQUENCER





AGA

4A)

800130
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4 85-43 SEQ(2) SEQADR(Z)
3 405-70 ADDR MAP(2) 743
3 G52 7 EXEC MAP(2) 17174 54449 |3
5 75-7 JUMP(2) [5
5 78-74 MIX(2) 13 7 CSADDR (2)
5 95-14 TEST (2) ff g CSADDR (3)

£

/ 845-72 SFA (3) 199 Ov
3 105-9 ADDRMAP(3)
3 98" 9 EXECMAP(3) SEQ 2PR(3)
5 _75- 9 JUMP(3)

§ 75-44 MIX(9)
5 952 hd TEST (3)

1 84-45 SEQ(YH) SEQADR (4)
3 104-12 ADDR MAP(H)
3 94-3 EXECMAPA)
5 42 3 JUMP(Y)
5 _TH- 18 MIX(Y)
5 _G4~ 48 TEST(4)

/ 84-14 SFQ(5) SEQAADR (5)
3404-1 PDDR MAPS) tte
3 94-5 EXECMAPRS) 21745244 18 CSADDR(Y)
574-5 JUMPCS) ¥ 16 )

5 14-16 MIX(5) A 14 @)
S$ 94-16 TEST (5) g c {2 @

/_@4-13 _ SFO(6) 19 ov
3 104-40 ADDR MAP(G)
394-7 EXECMAP(6) SEQ ADR(b)
474-7 JUMP (G)
574-74 /1X(6)

594-44 TEST)

4 _f4- 44 SEQ(D SEQADR(7)

3 404-9 ADDRMAP(T)
3 94-9 EXECMAP(7)
574-9 JUMP(7)
5 7442 MIX (7)
5 94- td TEST(D

4 _ 83-75 SEQ(8) SEQADR (8)
3 403-2 ADDR MAP(A)
3 .93>,3 EXEC MAP(8)
573-3 JUMP (8)
5 79-78 MIX(8)
5 93-18 TEST(8)

4_A3-44 SEQ(9) SEQ ADR)
3 103-7¢ ADDRMAPC) td
394-5 EXECMARS) 17479524913 CS ADDR (8)
5 73-5 JUMP) 15. 5s (9)
5 73-46 MIX(9) 13 7 (70)
5 93 Uh, TESTO 7 9 (Di

/_8>-/3 SEQU0) ev
3 403-10 ADDRMAP(10)

393-7 EX ECMAP(10) SEQ ADR(Y0)
S$ 1327 JUMP({O)
§ 73-14 MIX(4Q)

5 93-14 TEST UQ)

/_ 835-4 SFQCH) SEQ ADR(/1)
3103-9 ADDR MAPCH1)
393-9 EXECMAPC/D)
S$ 1429 JUMP C4)
5 79-12 MXC)
5 93-42 TEST?)
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ov J Bo ddd

241002 Bie PREFERROR f4\A0
56 437-9 7 £gR MAT é) £5 lad 2
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L001 BIT INSTRBUKO) 2\a3 i ENPREF 1093615.
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6353-4
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1004 C20 1) 11A9
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100.B18 (2) Y\AE Balé3

1008 C18 (3) TA7
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6953-4 92
745374

Ov. 8h 104 4 3\p0 ala EXECADR(¥)
£2 £f 4\dt ad[s (5)

Jd 89-5 ESCMODE 15180 Ud2 Q2le (a)
100209 FRU AVAIL 16\A4 8\D3 = A319 (7)
1002 B20 /NSTRBUSG) 47192 olde /31D4 Q4{42 (8)
10020 2b (7) 1\a3 74105 = 5 (45, (9)
1002 B17 NSTRBUS (2) Llay Qin | 17\D6 Q6l%4 (10)
1002 C17 Gd) 3145 18\D7 Q7149 (4)
= 3/8 2 4\h6 Qals3 r 75
001018 a 7\A7 tif OV
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1002079 ) 5\Ag Z\\745\ 2 WPRE (0)
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T 2747529518 FEST(4)
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3 1002C 14 Ya ERROR _J0\00 AC 4 A (9)
8 f54- 5 /MIR(33) 4 127 14A3 FILL é t4 (10)
3489 = Uh MTMASK 1NT9S \ytd 135A4 Fa a ti {/)
34 _98- 6 QVEL 2170 12 JAS Ez
8 154-6 LUR(34) 3 127 ft a] 4é b 79

32_ 89-42 /[NTMASK YWI74S Usagar £0ls FESTEXC
54119-7 SHIFTOVEL 5) 10 TULS148
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1002 B 4d LIMVIO. 11} 40
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36 126° 5 XT/VTR 13\00
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8 L54 = 45 (37) 15 Gi (4)
8 154-46 (28) 3 7 (2)
8 L54-79 9) 7] - 9 2)

a 74
9 144-2 MIR 40) 1717425 244\ 3 JUMP(4)
I 149-8 (41) 15 A (5)
o f4rt (42) i3 7 (6)
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199 73
3 L44-Uh MIR(44) LINT4L8249| 4 UMP(8)
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E
6 487-6 TEN JUMP ADDR 799

75
1 40-39 DBus(t,) 279232474 12 MIX(0)
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TF 74
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8 204 t4 T/RIY) YN74S\ 8 ZENADDRMAP
_5\ 40

8 204-7 M/R (2) ©) 176
8 204-75 MIR (Y 10\745\,8 ZEN EXECMAP
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LIDS = QS|45

103|4
TR

37 156-42 JMP CLOCK 9} y
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484-10 7 POWER UPRST 5| 00
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oe 177
8 164-45 MIR (2.9) 42.) 745 \ 44 27/4/R (29)
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7 345 ~/2 CS(f) 4 2 MIRG)
7 MIR (4)

. 7 346-73 = 52) 4 7 MIR (2)
@ 6 7 MER(2).

7 245-14 €$(3) td Wal MIR (3)
7 7 MIR)

7 244-5 (y) 13 15 MIR(4#)
14 7 MIRC)

T_R

+5 a 79 199

745115
7 345-44 cs) Zs 4 MIR(Q)

3
7 44 ~ 18 CS (5) 5 Z MIR(S)

A 7/412 (5)
7 341-23 €5(6) 2 10 MIR(E)

if 7 MIR (G)
7 Bot f4 CS(7) 12 7 MIR(TD)

t4. 7MIR(D
rR

374

184
745374

7 937-44 CSf8) i] be MiR(B)
@ 7 337-2 (9) ¥ 5 (9)

7 337-73 (10) 7 A (10)
7 BAT -f9 OD 8 Uf)
7 333-4 (4a) {3 LZ, (14)
7 333-42 (73) 14 21 CRD)
7 393-743 (1) {7 A aD
7 333-14 (15) 16 re g (45)

WwW 72 ov 174
TYS3BT49

7 929-4 C8016) 3 2 LUR6)
7 349-2 7) 4 5 (7)
7 329-43 (1B) 7 4 az)
7 349-14 (49) 8 (19)
7 345-41 (20) 13 “a CD)
7 DIS 4d [2d 14 15 aD
7 25-13 (22) 17 Ib (22)
7 Be5-1 (29) 18 IZ] (23)

PoE

ov
164

. 745374

7 32t- tt C524) 3 MIR(24)r 7 324-22 (25) 4 5 (25)
7 Dat 7d (1.6) 7 é (26)
7 3at- 14 7) g 9 (27)
7 Te (18) 13 Le. 428)

eo 7 BAT fa (29) Ly is 129)
& 7 347-43 (30) {7 l6 130)

7 347-44 (31) 18 4 )
T_€

“| 7% ov 1$4
j THSST9

nm 7 343-41 €3(32) 3 2 HIR( 32)
SS 7 AR (35) 4 5 AX)
27 443-43 4) 7 6 4)
S 7 343-14 (395) 8B 9 (35)
S 7 3039-# (36) 2) td (39)
SO 7 309- th OD 14 fn 37)

7 30.9 -/3 (38) 47 7A (38)
7 209-4 (39) B ros eX)

357 8-8 CP MIR il f2ov

CPU 8a4 MICROINSTRUCTION REG/STER

R12929





AGA

RAI

800130

194
745374

7 205-14 C5(40) 3 2 suiR(4O)
7 305-12 (41) y § (44)
7 205-73 (42) Z 16 (42)
7 305-14 43) a g (43)
7 3ot-t Gy) i} 12 (44)
7 304-42 (45) 14 5 (45)
7 304-43 (46) {7 WA (46)
7 Bof-14 G7) 18 , £9 GD

E

37 84-8 CPMIR Ht] 19 ov

8194-4 MIR(Q)
8 204-2 (4)
8 204-7 i)

8 £04 -10 MIR(3) ra 8 oy: 208
8 204-15 () Z /
& 294-7 (5) 4 Z
8 194-10 (6) 8 £15 4
8 194-15 (2) 9 g ELS. CSPARERROR
8 184-2 (8) 10 E)
8 £8425 (9) 7 {0 O16 TCSPAR ERROR
8 /B4-6 (10) t2 7]
6 184-9 dp 13 iP)

745260 re

785 T45280
6 184-72 MIR(2) i
8 484-15 (73) 2
8 1A4- Ub (74) 4y
8 184-49 (15) & F\5__
8 {14-2 i) 3

8 £T4-5 47) 10 Ob
6 {74-6 (48) U4
8 474-5 (19) 1L
8 £74212 (20) 13

7452.80

178
6 174-48 MIR(21) t

3 174-16 (2a) 4
8 174-79 (23) 4
8 164-2 (24) 8 E{S_
6 164-5 (25) 9
8 £44-6 (26) 10 Olé
8 {64-9 (27) if
8 64-42 (28) tg
O 164-15 (29) FA)

748280

765
8 L64-46 MIR(30) 4

8 144-19 (34) 2
8 154-2 (32) 4

& 154-5 (93) g rar
B 154-6 (34) 9

8 154-9 (35) 10 é
8 AS4=48 (36) ft
8 154-45 (37) P)
8 184-46 (38) 13

TAS280

155
& 184-19 MIR(33) FA
L442 (49) ‘i
144 - (CD 4
144-6 (42) 8 ES
1494-3 (4.3) 9
LTTEP (44) 10 A
144-75 (45) 7

tHy 4G (4) da
L419 (4D. 13

745280

CPU B44 MICROIVSTRUCTION REGISTER

R 12930
MICROINSTRUCTION PARITY DECODING





AGR

AAD

80 01 50

69
30 110-9 SHIET 40 Q(0)
30 128-7 SHIFT Vo RQ)

33) al % 80
Cn*¥ R53 as3

29 150-4 8 Li 48
& 184-6 MIR{10) Z\/7
8 184-9 MIRC TI) 5146
6 184-79 MiRgt7?$) LTS
8 1724-2 MIR(46) 28\44
29 138-49 43 24\/3

8 184-12 M/eli) L4y\ lad

29 138-7 4 1a\t1
8 184-46 MIiR(14) 13.\10

FS \34 F(0)
6 174-95 M/R(21) YAO Fe Olds F(0:3)= 0
8 174-46 (22) BiAd G 38 2 G0)
3! 149-6 PADDR(2) Al AL P6525 7 POY
34 156-6 @) {A3 OVR [34 OVR

8 164-6 MIR(2£) 17\BO
6 164-9 27) 18\B/

3f 159-6 BADDR (2) {9|B2

34 168-4 ) 20183

13 99-5 SBuUS) £2\D3 ¥ 9139 DBYS(O)
13 99-7 (1) d|D2 y 2138 (1)
73 99-9 (2) LY\D4 y 1147 (a)
139 99-11 (3) 25100 ¥0(36 (3)

37 _86 - 10 CRALY L5\T
, 10 2901A-4

Oh OE
ov CN_RSO G50

29_90-11 CARRY (4) 29) OF 24

33] 8i 46 70
CNY R53 AS3

29 150-4 /8 61/8

& 184-6 MIR(10) 747
6 184-9 HIRE) 5}46
8 184-19 MIR(I5) azys

8 174-2 MIR(6) 2844
£9 158-9 13 LG1/3
G 184-42 MIRG2) 14 \ #2
49 138-7 i 13 \¢

8 184-16 M/RTY) 12\10
31a.

8 L747 45 MIR(2D 4) 20 F- Ott F(4: D209
8 1T4=te — (22) 3alAd 6 bd 7 GU)
Bt 149-6 AADDR(Z) Lj A2 PES 7PY)
Of 188-6 3) 1\A3 OR (34,

8 144-6 MIR (26) 17\ Bo
6 164-9 GD {8\B/
3f 159-6 PBADDR(2) 19 1B2
af 168-6 (3) 20\B3

13 69-5 SBUSH) 28\ D3 ¥ 3199 DBUS(4)
13 L9-7 (4) Ai \D2 y 2138 (5)
f4 69-9 (6) 24 lp y/B7 (6)
14 69-11 a2) L5\bo Yo(3¢ (2)

37 86-10 CPALU 15\7
/DM2904A-1

OE

ov CH SQ
29 90-42 CARRY (8) ao) 9 df
// 103-8 SHIFT Yo R(8)
tf 60-46 SHIET YO O18)

CPUBAT 4904 MICROPROCESSOR ARRAY, BITS (0:7) 10

R12937



70



AGA

RAJ

8001 30

71

SHIFT Yo R(8)
SHIFT Yo Q(8)

53) Bl ve f 60
CMY R53 Q59

29 450-4 18 6148
8 184-6 MIR(10) 27
8 184-9 MIR (LL) SiG
6 184-79 MIR(15) 2145
8 174-2 MIR({6) aaisy
49 438-9 13 2b \43

8 184-1h MIR) LY N12
29 438-7 id “3144
8 L84-4 MRL 14) 12.\70

3131
8 174-15 MiRQ1) YAO FO E(é: 1:0
8 174-46 (22) 3IA7 G by 22 1 G(2)
af 149-6 BADDR (2) L\A2 P 3S P(A)

bf 48-6 (2) 11A3 OVR |.24

8 164-6 MIRC 26) L7\BO
6 164-9 (27) 181B1

34 159-6 BADDR (2) /91B2
3t 448-6 eo) £0183

14 59-5 SBUS(8) 2h1Dd ¥ 3199 DAUS(8)
14 59-7 £3) ADL y 2138 (9)

14 59-9 (/0) LYNDs Y 4137 (70)

14 597th (i) 25|D0 ¥ Ol 36 (i)

37_ 86-10 CPALY 15)7
1D429014-4

2g OE
OV. CN R30_ 25g

29_97-9 CARRY 29} Sl ae

53| al 4% 40
CNY R53 BS3

29 (50-4 12 6148
8 184-6 M/R (10) 7\f7

8 184-9 PUR (41) 516
8 184-19 Mie (15) 2015
6 174-2 /UR( 1h) Lal 7/4

29 138-9 43 26113
8 164-14 MIR (12) 14142

49 198-7 it A
8 484-46 M/R(L4) 12) 10

Fo (ot
8 114-16 MIR(24) 40 F- ol F(/2-45)* 0
8 174-16 (22) 3NAr 6 22 7G (3)

34 149-6 PADDR [2) 2\A2 P 6235 TP (3)
3 158-6 (3) 1143 OVR (34,

8 164-6 MIR(26) 171B0
8 164-9 (22) 1a \B/
3f 159-6 BADDR (2) 19132
3 148-6 (3) £2\B3

15 39-5 SBUYS(12) 22\ D> ¥ 3139 DBYUSC/2)
45 _39-7 (13) A3|D2 ¥ 2138 (13)
15 39-9 14) 24\Dd y 737 (14)
15 39-47 (15) 25|DO Yo(34 (15)

37 _86-10 CPALY 45\7

IDM 2901A-4
40) OF

N_ R50 250
29_97-f CARRY (46) 829) Of 27
18 30-8 SHIFT Tp RUE)
42 30-46 SHIFF.¥0 QU6)

cPU 641 L901 MICROPROCESSOR ARBRY, B/TS (8 15) if

RILGSA





73

SHIFT Yo RU)
SHIFT Yo AUG)

33) _ gi ai
CHt+Y R33 QS3

30

@ 29 150-7 18 6\/8
8 184- MIR(D) 717

& 184-9 MIR(/1) air
8 184-19 MIR{I5) L715
8 174-8 MIR(IE) 28\44

29 138-9 13 2b\13
8 184-42 Hi R(4d) Ly lta

29 438-7 if La) 44
6 184-46 MIRULY) 12\10

F3 HH
8 174-15 MIR(21) 480 F°0 F649? 0
8 LH = (22) SIA Gby24 7G(4)

3t 149-6 PADDR (2) ALP) PRBS 7P(H)
31 188-6 (3) /\A3 OVRI 34

8 L426 MIR(24) 17\BO
8 164-9 (27) 18\By/
Bf 159-6 BADDR (2). 19132
3 LGB-6 @) 20\B3

45 _29-$ SBus( 16) 22\D3 ¥ 9139 DBUS(H5)
15 29-7 07) L3\D2 y¥ 2138 a)

e@ 4% 29-9 (/3) 24u\D/ ¥/[37 (15)
16 29-1 (19) L5\D0 Yo G9)

37_fb-10 CPALY 5\7
IDM 2901A-4

We} OE

owl Wcw_z59 aso
29 97-42 CARRY (20) 293 3) af

o| al % 40
CNY R33 O54

29 150-4 18 (ARE
8 1849-6 MIR(10) L147
8 184-9 MIR(H) Bulg
8 184-19 MiR(75) 2145
8 474-2 MIRC) 28444
429 193-9 /3 261713
8 484-th MIR (42) 14 \4a
29 138-7 Z 13 4¢1
6 184-46 HLRUY) 12110

Faia F(20)
8 124-45 /1R(24) 4\R0 F oli F(20 23)* 0@ 8 1TH Le 01) 3147 Chan WAG

31 449-6 PADDR(2) 2)A2 P95 7 PCS)
Sf 458-6 Q) 1)A3 OVR [24

& O 164-6 [UR(26) {7\BoO
SS 8 164-9 (27) 18134
S34 4159-6 BADDR (2) 191B2

3f 168-6 (3) 20133

16 9-5 SBuys (20) 22\D3 ¥ 3139 DBVSQ0)
s 16 9-7 (Zn L3\D2 ¥ 2138 (2f)
So 6 9-9 (22) 24\D/ ¥4\47 (22)
2 476 _9- 14 (3) LADO YO (3e (23)

S 37 _fb-10_ PALLY 15\7
* /DM 29018 -f

O£

ov. CH R59 O50
29188-7 CARRY IV 249} Gai
30 740-7 SHIFT Ya R{23)

30142829 SHIFT 7g Q(23)

CPU Bal 4901 MICROPROCESSOR ARRAY, BITS (6:23) ta

R16 G33





@

e

@

S

83
~

=)

Q
®

17 99-5 SCRATCAP(Q) 12 SBus (2)
1818-1 CONST (0)

28_14-3 CAUSINO)
19 _88-/1 HWORD(D)

4f 22-2 DISPO)

4d 44-18 1€ 5{0)

1343-2 RELADDR(O)
25 47-18 LC S5(Q)
27_19-18 EX (0)

18 _G£4-18 LMQP (9)

47 _99-7 SCRATCHP() SBuS(1)
18 _18-2 CONST (1)
28 74-5 CBUSING)
79 _88- td H WORDT)
21 _74-5 DisPl?)

ah _44-46 16504)

23 43-45 REL ADDR)
45 47-16 LES)
27_19-16 EX)
18_G2- 16 LMOPU)

77 _99-9 SCRATCHP(2) SBUS(2)
18 18-3 CONST(2)
2G_T41-7 CBUSIN(G)
19 88-13 HWORD(2)
2f 72-6 DISP (2)

oa _ hy -fh /€5(2)
£3 44-6 RELADPR(2)
25_ 47-44 LC 5(2)
a7 79-14 EX(2)
18 Gh: 14 (MOP (2)

17 99-71 SCRATCHP(3) SBYS(>)
18 18> 4 CONST (3)

28 11-9 CBUS IN (3)
19 88-74 HWORD(3)
af 1329 DISP(3)
34 44h /€5(3)

29 43-9 RELADDR(4)
25 47-12 £€5(3)
27 79-7 EX (3)
18 _G 2-46 MOP (3)

17_69-5 SCRATCHAY) SBuUSY)
1818-5 CONST)
2841-3 CBUSINGY)
19 68 - t/ HWORD(4)
af Farid DISPC#)
dd 44-3 16 5(4)

£3 43: 22 REL ADDR)
25 _47- 3 LEK)
27_79-3 EX)
1842-3 LMOP (4)

17_£9-7 SCRATCHP(S) SBUS(5)
1878-4 COMST(5)
a8_ 41-4 CAUSIN(S)

19 _L8-f2. Hworp(s)
2/245 DLSP (5)

aa _4Y- 5 S(4)
23 43-15 RELADDRIS)
25 _ 47-5 LES(5)
27_719-5 EX (5)
18_bh- 5 MOP (5)

CPU S2/ SOURCE BUS FOR 2901 ARRAY 73

RAIDY





AGA

AAI

G0 01 30

17_69-9 SCRATCHP(6) 77 5 BUS(4)
18 78-7 CONST(G)
28_G4-7 CBUS/NCG)
19 68-43. HWORP(6)

af _1h-%6 DISP (6)

ba _44-7 IC S66)

33 _43-%6 RELADDRIC)
45 _47-7 LES(h)

27 _ 79-7 EX (6)

18 62-7 LM0OP (6)

17_49-44 SCRATCHP(T) SBUS(T)
18 78-9 CONST (7

428 _b/ -9 CBUSIV(7)

19_G8-14 HWORD(D
af 74-79 DISP (7)
24 4479 1057)
25 _43-/9 RELADDR(7)

25 47-9 Les
27 79-9 EX(7)
16 62-9 {MOP (7)

17 59-5 SCRATC HP(8) SBuUS(8)
10_48-74 COMST (8)
28_S5/>3 CBUS/M SB)
19 _ 458-14 WORD(8)
2f_$a-2 DLSP (8)

aa _24-18 16.5(8)
43 23-8 RELADDR(8)
2527-18 £09 (8)

27_49-18 EX(8)
18 _Ho-f8 MOP(B)

17 59-7 SCRATEHP(9) S$ BUSI)
18 _4B- 2 CONST (9)
£9_As-5 CBYUSIN(I)
19 58-78 HWORD(D
2f_S4-4 D/SP(9)

42 _a4-4G C59)

23 3-5 RELADDR(Y)
45 7-46 LCS(9)

47 _ 49-16 EX (9)
18 4d IMOP (9)

17 _ 59-9 SCRATCH? (10) 3 BYS (0)
19_ 48-3 CONST (40)
28_54-7 CBUSIVN (0)
49 _$8-£3 HWORD(10}

Cy ee DISP4O)
46 AHLY /CS(10)

23_23-6 RELADDR(O)

25 27-14 L£E5(40)
27 49-14 EX (/0)
18 4d 14 MOP (10)

17 59-11 SCRATC HPI) SBUSU1)
19_48-¥Y CONST (HH)

28_51-9 CBUSINCG1)
19 59-4 H WORD (11)
df 42-4 DLSP LiL)
38 84-12 /C S71)
43 23-9 RELADDR (YH)
25_27-42 LES(//)

47 _49- td, EXC)
19_h2-/4 MOP)

CPU B24 SOURCE BUS FOR 2904 ARRAY 14

RB 12935





AGH

RAI

800130

47 _ 39-5 SCRATCHP(/2) 79 SBUS(12)
18 48 ~ 5 CONST (42)
26_4/-3 CBUS/N (42)
2098 - Lf HWORD( 14)

2f_ $2 - 1h D/ISP(12)
224-3 TTEPD)
2543-42 RELADDR (1d)
A5_a7- 3 LES(4a)
27 _ 49-3 EX(/2)

18_ 44-3 1/4 0P(412)

17_.39-7 SCRATCHP (1/3) SBUS (13)
18 48-6 ONST (13)

28 44-5 CBUS/V (73)
20328 - 12. AHWORD (13)
af _5a-15 DISP (13)
2224-5 /CS(43)

23 3218 RELADDR 3)
£45_A7- 5 £C3(/4)

27 49-5 £X (#3)
18_44-5 /MOP(73)

4? 39-9 SCRATCHP (1/4) SBUSLY)
18 _ 48-7 CONST (7/4)

2641-7 CBUS INV (14)
20_38- 13 HWORD(A4)
at_fb-lh DISP (14)
dd _f4- 7 CSUt¥)
23 _ 13-46 RELADDRAH)
2§ 17-7 LCS5(/4)

47 39-7 EX (74)
78 42-7 M0PULY)

17 39-44 SCRATCHP (45) SBuys(/5)
18 44-9 CONST (45)
28 _41- 9 CBUSINGS)
20 38-14 HWORD(/5)
af FL-19 DISP (15)
dd _ 24-9 16S(45)

43 _ 33-19 RELADDR(I5)
45 _ 27-9 LES(145)
a7 49-9 EX (#5)
18 _4b- 9 /MOP(15)

17 _29-5 SCRATC HP(1G) SBUS(/E)
48 _48-4 CONST (16)

4831-3 CBUSINGIG)
20 28 -s1 HWORD (16)

2/_3d-2 D/SP(46)
2a 4a te /€5(46)
24 _ 3 a RELADDR(VG)
45 __7- 48 LESHG)
27_19-18 EX (16)

18 hd 18 MOP 6)
34 67-18 SWiCH(1G)

17 29-7 SCRATCHP (17) SBYSUD)
18 18 - h CONST C17)
28 _3f 5 CAUS (N17)
20_28- 12 H WORD (47)
af 3h 5 DISP (47)

23_4-f6 ICS (17)
24__ 32 § RELADDRY?)

25_ 7-46 LESUD_-
47 _19- 4 EXT)

18 _ 24-16 iMOP({7)
34 _L7-46 SWITCH 17)

CPU B24 SOURCE BUS FOR 29071 ARRAY 18

R172936



80



aGA

BAI

80030

81
17 29-9 SCRATC HP(/8) SBUSUE)
18 18-3 CONST C/8)
48 _4f- 7 CBS IHN (18)
20 28-13 HWIRD (18)
2/_32- 6 D/SP (18)
2é_ 4-44 €S(/8)

24_ 3-6 RELADD (48)
45_7-14 LOS /8)

27 49-14 EX(/8)
18 _2h-f4 1MOP(18)

34 47-14 SWITCH (18)

17 29 - tt SCRATCHP(/9) SBYS (19)
18 _18 -4 CONST (49)
48 _3f-9 CBUS IN (19)
20_28- 14 HWORD (29)

af 42-9 DI SP (19)

ad __4- fd /65(49)
24_ 3-9 RELADDR (49)

25__7-44 £€5(79)
27 19-12 EX (#9)

18 dd-td /MOP (19)

O4 67-42 wire A C19)

17_ 9-4 SCRATCHP(Z0) 5 Bus (20)
18_ 18-5 CONST(20)
28 21-3 CBUSINV (20)
20_A-tf HWORD(20)
4/922 12 DiSP(Z0)
as_H4=3 1€$(20)

a4 _ 3 -td RELADPR(20)
£5_ 7-3 LES(20)

27 19-3 EX(L0)
18 Ls: 3 /MOP (20)
34 £7 -3 SwiTcH (ZO)

17 9-7 SCRATCHP (21) SBUS(A1)
18 48-6 CONST (27)
28 2125 CBUSI/N(21)
20_8-44 HWORD(21)
bf 38-78 D/SP(21)
224-8 JESC1)
24 BAS RELADDR(2/)
45 7-4 CS(as)
27 49-5 EX (24)
18 _dg-5 ‘MOP G1)
DALLES SUNTCH CLT)

17_ 9 -9 SCRATCH P(22) $ BUS(22)
18 _18-7 CONST (22)
28_i1-.7 CBUS/MV(E 2)
40 8-13 HM WORD(22)
al 3ds 16 DIS? (22)
Lh 4-7 /CS(22)
24_ 3-46 RELADDR(22)
£5_ 7-7 £€5(22)
2749-7 EX (22)

18 24-7 LMOP (22)
O4_67-7 SWIFEH (22)

77_ 9-4 SCRATCHP (23) SBYS (23)
1848-9 CONST (23)
282129 CBUS JV (23)
20_8-14 HWORD(23)
af 32219 DISP (23)

2h 429 165 (23)
24 3-9 RELADDR(AD)
45__ 729 LC S(23)
2719-9 EX (23)
18_24:9 LMOQP (a3)
BY 47-9 SUASTCH (1.3)

CPUS AT SOURCE BUS FOR 2901 ARRAY 4

212937





AGA

AAJ

80 0430

47 47-8 CP SCRATCHP 83 .
36 137-15 7 EN SCRATCHP |

26 3d 99
; ME WE

10 80-39 DBUS(9) 4100 B05 SCRATCHP(O)
10 80-38 1) sini Qih7 ia)
10 80> 37 (2) 1002 GAbd (2)
10 80-36 (3) td QAIbu (2)

743189

cocieze3) 2 Bo 69
13445) 7 ME WE

/0 10-39 DBUS(H) 4b0 AOL £ SCRATCHP(H)
10 10-38 (3) cIbDi Qt hz (3)
10 10-37 (6) 102 gang (6)
10 10-3 aD) 14103 @34H (7)

745 189
ocd c.

6 154-16 MLRL38) 13 |5\7
6 154-19 (3.9)
I 444: (40)
I 4144-5 (41)

OF L47-8 CP_SCRATCHP
36 137-45 7 EN SCRATC HP

6 34 59
ME WE

ff 40-49 DBUS(S) BO Ab 5 SCRATC HP(§)
{1 40-48 (9) s1pf a / 57 (9)
ff 40-37 (0) DL O2bG {/0)
ff £0736 CH) 14129 = abit (4)

748189
(C203) 2b 9A 39

13 oa] 7 ME WE
4! _40-39 DBUS(12) 41D0 Ob 4 SCRATCHP (7/2)
tf 40-38 (13) Dt ath 7 (13)
d) "40-37 (14) pe aah 9 (#)
dM 40-36 (15) 25 a@3abil 15)

745189
(Take)

G 154-16 M/R(38) £39 \45|
8 154-19 (39)
IG 144-2 (40)
9 LHS 4h)

57 147-8 CP_SCRATC HP
36 437-/5 7 EN SCRATCHP

Ao 5A 2g
ME WE

12 30-39 DBUS( 16) 400, 0b 5. SCRATCHP(16)
12 30-38 (17) alp?Q/ 57 (7)
1 30-37 (73) 10\n2 BABY (48)
12 30-36 (49) 22103 = O34 (19)

745189

COC cics Qo 30 9
13 \44/5| 4 ME WE

42 40-39 DBUS(20) WDO0 AO 5 SCRATCHP (20)
42 dO" 98 (2%) 6\Di alh7 (22)
4h 1d O- 37 (22) 10\D2 8259 (22)
1 b0° 36 (23) 12103 Q3K4 (23)

748189
cociezc3

8 L54- te M1 PI38) P3441 15} /
8 184-79 039)
9 144-4 (40)
9 144-8 {4f)

CPU B27 SCRATCHPAD MEMORY, 16 WORDS x 24 BITS

R12938





be
| 8 d74- tL HIRLO) EI7T4 S294 8 /+0(O)
| 8 474-45 (it) 4 ib im)
| 8 174-46 (ad) A LY (2)
| 6 8 174-19 (23) 8 - dd. 3)

| 19 64
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10 _80-38 DBUST) 70) 109

10_80-38 DBUS(1) 12\\T4SNodt RES(1) # RES(2)
10 80-37 DAU S(2) 13] 86

CPU 82i SHIFT CONTROL & CONDITION DECODING 30

R295 4
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111

we 74 149

R 1 G5h

E

4 _ 96-2 WELELD (0) “AQ 745151
- 4118-3 WPRE (0) B1Ad
@ 4 96-1) XFIELD (2) 292

38 65-15 EA(21) 4\A3 AIS
6 174-19 AIR (23) 15 24 wa APDPR (2)

4)
PRAY

a 1h 7

CO cf CL

————4) 0) 474

OV as 158

4 96-7 WIELD (1) HIRO 745151
4 96-6 WPRE (4) 314d
4 96-15 XFIEL DG) 2\A2
32 45-46 EA (a2) 4\A3 A\S_
& 164-2 MIR (24) L5\AY bo AADDR (3)

LADS
13196
LZ1A7

co ci ca
e 8 174-48 MIR (40) 370

8 174-18 MIR (23)
G AG4- 2 MIR (24)

av. iz 159

4 I96-d WEIEL D(O) 4 AO 745154

4 HB-2 WPRE (0) 3a
¥ 796-10 XFIEL DOD 2\A2L
3245-15 £ACA!) 1123 ALS
8 164-4 MIR (28) {5\A¥ b-& BADDR (2)

LINAS
131A6

12 \87

CO cL CL
9] 40) ¢t

Lov 74 168
£

4 96-7 WE/ELD(A) HIRO 748454
@ 4 796-4 _W PRE (1) 2144

4 96-75 x F/EZ D4) Z\h2
31 £516 ZA (22) PALE) ALS
& 14-15 MIR (2.9) 75\A4 bé _BADIR (3)

a LIAS

S EG

& 12\A7

CO Cf C2
§ Lg MIR (25) I 70) 7
@ 164-12 MIR (28)

m 6 Ah4es HIR (29)

eo
ap)

3

8

CPU 821 ADDRESS CONTROL FOR 29014 3f
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AGA

RAI

800130

113

TYS3TY
10 80-49 DBIUS/O) Aine adZ MONMODE
10 AO -.38 (4) dpi as |S ESC MODE
10_80- 37 (2) Tipe Ll BETERAM
40 _ 80-96 £3) ANS A319 AFTER ESC

10 70-39 (4) PEAY mae Le INT MASK
10 710-38 (5) L105 = QS LS. FP MASK

1206 biG
#2 A0-39 DBYSLO) 16 DT Qn DISABLE

E£

37 f47-4 CPCPUSTATUS Ht] 12 ov

65
TYS374

30 110-4 F(O: 20) #0 3iD0 dls. TWADDR
—tp4 ais

7lp2 Qalé

—8iD3 031g
10 80-39 DPAUSO L31DY Qua EA(Q
12 20-38 — DBUS (24) 141D5 5S. LA (if)
#2 20 ~ 37 (22) {7\p6 Qél% £A (22)
12 20-36 (43) 18 y gr 19 QDD

37 107-1 CP EA STAT 4H} (ov 98
74 S374

10_@80-39 DBUS(O) 4Ipo aoe NEG
30 140-3 feo Yt QZ NZERO
/0 80-34 aVR Zp2 Q2lé QVEL
29 9G 9 CARR Y(Q) QID3 a31g CARRY
30 109-3 SIGNEXT. i3lDy @4y{Z S/EN
3O 430-7 SHLET OUT. LYID5— QSLLE. SHLINK
30 103-8 RES(9) # RES (1) {T1D6 Qb\4e_ NORM O
30103-14 RES(V ARES (2) 18iD7 Q71L9 NORM YT

118 re

98-45 SHLINK. IN YSN a6 di) 142 ov
29 90-9 CARRY (0) 3H] 8 439

139 795975
129-7 SHIFT OVEL 4\ 745 4\D0 aad DIVOVEL

2100 139 7Q03
139 91745 Wa SID QAtlZ SHIFT OVFL

30109-2 RES(O)# PES(1) | 4) 745 \6 loo rarle
148-6 EN SHIFT QVEL 5100 M\D2 GtlO_ ADDCOVD

TAdldl
4 O75 140 MIDS ASUS DIV SIGN

SA &B 7Q344 TDIVSIGH
129-40 ADP COND GIAO A rR

30 440-41 MULT COND Slat 2) / + 5V
30 109- & DIV COND Had tk

2) AS
748153 239

149-15 _ D/VSIGN. /01BO B
71\B1
12\B2

1080-31 FQ) 13

150-10 COND LD (O) J
150-413 COMD 1D (1)

37 447-6 CP COND

; 748
36 2737-7 2 £ORMAT(D. HIT4S p 6 ENSHIFTOVEL

5100

150
| TISNn10 CONDLD(O)

3 149-6 MIR (44) 9) 02
150

74S CONDLD (1)
9 1449-9 MIR (43) 12} 02

cPu Gat STATUS & CONDITION REGISTERS 32

BIL G53
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AGA

AAD

8001 30

115
{14-4 2 ENCONDGR(Q) .

74 108
ov £

‘Liane 748251
92 98-2 NEG 3\a¢
3298-5 NZERGQ ZlAL
Jd 98-6 OVE, /\A3 ALS
34 98-9 CARRY 15\A4 7R be
3498-12 SIGN A4\aS
34 98-16 NVORMO 1396

3L 98-19 NORM T 12 \a7
CO_C/ C2

J) 40\

114-5 7 EN COND GRP)
ut 106

34 429-2 DIVOVFL HAO 745251
a5 _Sb- hf LEO? 3lar
26 148-3 MAX LOOP alAe
3464-2 7 WADDR {\p3 AIS.
34 _65- 42 FAO) 15\a4 7AbE |

14195

3289-4 MONMODE 13\96
3289-4 ESCMODE 14/97

CO CH ¢

3) 40] ¢/

V44-6 7 ENCOND GR)

74 LL
E

36 féh 7d CPYIWTR 4\AQ 748251
36 166-5 FXT/VTR 31ar 198
36 126-60 TT CPIV PUT 21A2 748158
36 186°.9 27 AYXINTR LAS Als 2190
36 ddg-4) 7 CAM ERROR 1S \ 4 "Alp 5|B0
36 1246-15 7 OCPALQAD 14195 “i\co Alyy SELCOND
36 1d6-/6 7 REMALDAD £3196 14100 Bh? 1 SELCOND
36 fd6-19 POWERLOW L\7 rn

co ct ce ast DK

8 154-4 MILR(3%) 3) 40] io\c4
8 154-6 (34) ti \p4
8 £$4-9 (35)

4) 152 ov
8 1644-16 {/2(30)

é L 7 ENCOND GRO)
ov. bad 27 ENCOND GRC1)

8 164-19 MIR(34) cy) b-& 2 ENCONDGR (2)
8 259-2 MIR (53) Ss BZ

74S 139

CPU Gar CONDITION SELECTOR 33

RIGS?
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117
+ 5V

R46, RY Ga 799
ax 4SGE 2[> as 2 OCP AYTD

51005 Al AUTOLOADM: 3\7
S205 Bi BUTQOLOPDE ov 7Ql6
“ WL 4S 7h
L005 Ad PUTOLOADNO 19
S1005.B2 AUTOLOADC

OV
36 £00 - 12 7RST REHAUTO

VTaA_ 499
*5V D @ 7 REMAYTO

R52 ,49, 498 LAT

3*200€ 7aid_
1005 B3 POWEROKLAMP ¥ 74S 74

$1005 BD POWER OKLANP - 739

y/P05 BY RYNLAND +

54005 B24 RUNL RMP - 4200

75138
S1QO5 BS AUTOLOADLAMP + 2g 3
$1005 2 § PUTOLOADL AMP — i {¢

9g i
1005 26 7 REMOTE AUTOLORD iB -

5100536 ¥

‘ “Lov 5
35 d= 18 POWER OK it
36 100-5 RUM QB
36 100-6 AUTOLDADING £

OV ge +4
Lov

R5t

2 5V PCB FRONT PANEL
INDICATORS

psy 44D?
9 205-6 7 CS PAR ERROR fia ts CS PARITY ERROR

LED A
36 100-15 1 CPU LAMP Rid CPY

LEDS
36 100-16 7 MEM LAMP Bil Ny) MiCRODIAGNOSTIC < MEMORY

LEDY
26 100-19 1 CACHE LAMP po NN CACHE

HabIOE

¥«tk *5V

St QCD 22s 22.2 20
Lh gp} 67
2) eal 2474524448 SWiTCH(1e)

Sa L 4). 6 1772)
4 4 : LY te

oo-|2 td 19
& wi 7

S y
& + 5V SY

4 Vy 3*680E
SW 1K | |B53 R 33,34, 35

39 67
5 Li 774s29413 SWITCH (20)

RS 59f002B8 tepy 2 AVAIL 15 5 aD
2S $4002 BG 7 CAMAVAIL 13 7 (22)
3S 34004 C9 2 FPU AVAIL if c J (25)

© 36 447-10 1 ENSWITCH 199
TFPUAVALL

CPU Bil OPERATORS CONTROL PANEL INTERFACE 3Y

212958
SUITCHES AND FAULT 4NDICATORS
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AGA

BRI

800130

119

\/001 BL 27 SELIN (0)
510013 3 ? SEL OUT(O) _]

001 BY 7 SELING)

$100L.B5 7 SEL OUT (I)

ov 14$

! £ Y0b*

5 ¥ bad 2 ENCBYS OUT.
So b-4—

2l5/ Y3h2
TH SI39 45

7
36437-4227 ENCBYSIN 15f EZ YOL, 42 7 READ(O) 1002310 ¢

y/B 4 7 READ(1) 10086 (0 >
8 154-12 _ M/R(36) 13\S0 yer4o TREAD LY (002B/1 >
8 159-15 (32) 14\s/ yar 7 READS) 12020 1¢

THSIGIP ‘

166 .
8 204-7 MIR(A) £2) 745 \ ? WEXT/N STR L003 BLS ¢
8 204-14 7 MiR(4) 23190 ET4 ~

13 748 ple MEXTINSTR
O#

10Q5C17,

$__ 100.33 12 ¢
LL Ov

2
51003 BL POWER OK 2574524918 POWER OK

$1003 B19 DEVINTR 4 16 DEVINTR
36 100-2 CPU SYS RST 6 14 SYSTEMR ST. 1002 B30,
G 494-75 MiR{(T) 8 r 72 7 LOAD 1002 30¢

19 OV
2

5289-19 DISABLE LINT¥S 29913. DISABLE 1004019,
34 65 - d 7 WADDR £5 5 7 WADDR 1003 C 21 >

Z Zz CBUNITF(O) 1003 AR ad-
8 164-79 MIR (31) tt - (7) 10036 dg

wi WF ov a

8 f54- 2 M/R (32) LIT4S24418 CBUNIT F(Z) 1003 B23,
6 159-5 (3.3) ¥ Mb (3) 1003C 24>
G 154-6 (34) 6 14 (Wy 10055 24>
8 [549 Q5) & /2 (5) 1005CL4 2

49 a

G L54-12 MIR (9f) 111795249 |3 CBSOURCE(O) 1003 B25,
8 154-15 (37) 18 5 {iy J0g3 625°
8 154-16 (38) 13 Z (2) 7003326 °
8 ASH LG (39) df (3) 100362é ¢

oy a

9 144-2 M1R_ (40) 21798299 18 CBSOURCE (4) 1003227 >
9 144-5 (C7) 4 7A (5) 1003627 ¢
9 ih WA (4d) b y CB DEST (0) 1002 R28
G 444-9 (73) 8 - 42 (1) 1003 LD,

72 ov |

3 L449 -4h MIR (44) 17174524413 CBDEST (2) 1003329
9 L9F=15 (YS) is 5 73) 1003629 ©
G LYNG (46) 13 7 (7%) 1003530 >
GO L4¥ 19 OP) tf c 9 (5) 1003630 ©

1F OV

CPU BAI CPUBUS CONTROL S8/GNALS 3S

RUuUG5E
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° : 100 121

TY S374
4630-39 DBYS(16) 3iDO RO\s CPUSYS RST
f4 30-38 772) YNpd Qs. RUN

- 1430-97 (18) Up2 aste AUTOLOADING@ 4 30-46 (13) £3 03/8 TSINGLE/M SIR
fa dD = 39 (40) 131D4 AY LRST REMAUTO
12 £0 -38 (24) 14195 O55 7 CPU LAMP
1820-37 (22) /T\D6 Abe. TAME LAMP
fa 20796 (2.3) 18\D7 Q7|49 7 CACHE LAMP

TE
37 407-3 CPCONTROL OUT. fT 72 ov

100-9 7 SINGLE INSTR 7

14V 34 690£ / 16
? 2174528

Re 31 30

RS i 146
i 745374

35 _4-46 REVINTR : U oy a Ar: riaaies: D 1M.
3/205 BIN 7 TCPINTR 71p2 Q2 7ICPINPUT
31003C 20 7 SPAREINTR 4la3 a3lg 7 AYXINTR
31003 B Lt 7 CAMFAULT 13lp¥ ayliZ 7CAMERROPR

BY 19.9 ~ 5 1 OCPRUTO “Ips Q5115 2OCPALGAD
34 499-9 ZREMAUTO tne Obl 7REMALOAD

@ 51003 C2 PINT 18ln7 7129 POWERLOW
*5Y ree

RIO ee t/| #42 ov
37_86-8 CPMIR

/37
745138

6 186-10 7 POWER UPRST BIER YOb15 TENSCRATCHP
EB Y¥fcH EC va bre 2 ENCONST

Lov ¢ ¥3 1d 7 ENCBUSIN
§ 194-45 MIR(T) A150 Y4\41 7 ENH WORD
8 184-2 (8) 2\5/ Y5 40 TEN/MOP
8 4849-5 (CD) t\s2 ¥6b9 7 FORMAT{E)

Y7RI 7 FORMAT

1/7

745138
LIER bie ?ENDISP
SffB fe 2ENICS
4A EC re) 7TENRELADDR
4 wn TEWLC

8 154-42 /41R (36) 3150 b-zf TENEX@ 8 154-45 (37) 2\s/ 10 TENSWITCH
8 154-46 8) {152 b-2

b2

&
%
&S

sS

88
~

iy

S

o

CPU 8a/ CONTROL OUTPUT REG/STER, INTERRUPT STATUS REGISTER 36
& SBUS SOURCE ADDRESS DECODING

R 472957





123 %

° 38-28? MASTERCLOCK 1/1) 745 \,10 MPSTERCLOCK 1002429,
oY ~

S fa7- 8 (TEST R LIMV/OL) 3 156
. 38 169-8 7 PUCLOCK W74S 4 CPUCLOCK 1002629,

r 6 206-8 ENCLOCK 5\ 40 ; 86 ~
3 74 4 * CPYCLOEK

a

166 13 156
6 186-10 1 PQWERUPRST 11748 1)74S\n 42 IMPCLOCK
G 205-5 CSPAPFRROR 4} 00 2| 70

ce 156
6 206-8 ENCLOCK 10) 745 CP/M/R

; a6 ; 86 i | 40
38 169-8 7 PUCLOCK {| 745 74S

2 |o4

| 6
86-4 7 CPUCLOCK i 749 10 CPALY

197

1) 745 \y3 CPINSTR
35 _B6-22 NEXTINSTR 4\ 00

147
41745 \og CP COND

36 427-9 7 FORMAT (6) 5| 00 47
4

e@ 91745 \\ A CPSCRPTCHP
157-1 ENCPSCRATCHP 10\ 00 VT

12) 745 \yU/ CPCPUSTATUS
157-2 ENCPCPUSTATUS 73| 00 ;

70

1} 745 \3 CPCONTROL OUT
167-3 ENCPCONTR QUT. 2\00 oY

1
166 YIT4S \wb CPLC

157-5 7 LOADIC WN79S 6 S\ 00
6 176-8 7 ENEXECMAP 5100 9 a7 >

, 166 745 CPLCE
157-6 7 LOADLE 91745 WB 10| 00

6 207-12 7 L£00PRIN L\ 00_/" 107

21745 \o7f CPEASTAT
157-4 XENCPEASTAT. 43|00

& 194-14 27 MIR(T) ' 748
750 Lats pe

9 144-6 MIR(42) SNTYSN gf 10\ 00 ($7
3 144-9 MIR (43) 6) 02 f° 7¥SL58

4\AG / ENCPSCRATCHP
@ 9 t4y-4d _ MIR(H) 43\ 41 Z EMCPCPI STATUS

I 144-48 (45) 12\A2 3 ENCPCONTR QUT.
S f44-%6 (46) 1/\A3 4 ENCPEASTAT
SG 144-19 {47 10\a4 7 LOADIC

& - 6 7LOADLE
S 4 7
& Ov. R04 {9

307

g8
S

i)
d
A)

CPUS 2t CPUCLOCK AND REGISTER CLOCK SIGNALS 37

B1L958





125« S90E 9708

rr. lanen"

RIT bac
76 Inf 16 _ 76

Q 1174S 1 31745 \4 3) 74S\¢ MASTER CP
@ OF cf" OY OYalle wo tks (lary *

OV OV %
20.000 000MHz 4) 745 \48 ? MASTER CLOC.:

jm 1 2804 OF
18; Wy

XTAL

189 180
8194-7 MIR(S) ARLES 11745 3
§ 194-10 LU/RLG) 3] 02 Z| 00

189 180
8 AGY-T M/R(S) S\TISN 54 71 795 \y 6 / 173
8 194-41 7 MIR) 6] 02 5| 00 2\77S\6. CYCEWD

189 ' 780 4\ 40
G 194-6 7 M/R(S) B\74S5\510 9) 7S
8 194-10 MI R66) 9) 02 L0\00 )

GO
190 t2|748 \yU/

Riz ONE A 142 90
Th MASTER CP IF\7

@ 169-9 PUCLOCK ANR/
DA QALE

ovt ZIB QB LOCK ST (2)
Sic acle

ID QDsd
Z\L/

179-8 CLKECNTRIO) so
189-13 CLECNTRUN) 70 |57

2HS1GY

Ril ONE A

5 179 Da 169
179-6 CYCEND if 748 g 12)D @lg PUCLOCK7, 178 PAP? ). ur

I5_ 86-42 NEXTySTR [21795 \.6 B alg 7PYCLOCK.
/6.9- T/RDYSYY. ¥\20 TYSTY

L4] 139
6 AG4- 14 31 MIR(1) g 178
190-14 CLOCK SF (2) 10) 745 pa CLECNTR(O)
169-9 PUCLOCK 14| 20
167-8 7 YRDYSYN 3
76-6 MASTER CP

184@ 169-9 PUCLOCK uy TYSN5 13 CLKENTR(1)
046 186-40 z poweryprser ey .

#37 | ]

Ny soo] 2s 46.167 YO 19
& 51002 C15 INSTRRDY 2D als. 20° ag

“ BIT 37
300g | |pzg 7alé 7alg TIRDYSYN
ov teh Leste 5)

Ss 9 f +
eS Wh- MASTE CP
> 6 é-10 7 POWERUPRST tk ||RY4
g +5V | ONE A
QS

ie) covet] 30 10 167
31002 C13 N/T RDY H\D Q\g
“ : T

3O0E | | R31 7Q\8 1 URDYSYNM
ow THS74

lé= 6 MASTERCP 139

CPU Bat CPU CLOCK GENERATOR 38

R 12959





AGR

C0090?
AAJ

800318

74 1

2 = 0 74951494 |g 27 CPUBUS(O) _/005B4
2 707-75 4 73 U) 400363 ©
2 101-% (2) 6 Y (LV ID03 BY
2 101-4 (3) g 12 @) 1003 C4 >

7 a,

76 ih of ak ot
2 Lat CBUSOUT(O) 2l Ee 1B 7] E€ 3 CBUS an
2 10¢-75 {1) 4 lg 15 4 a
2 107-16 (2) G 14 15 7 {)
2 101-19 @) 8 P) if 9 (3)

2] 45 Luly P45 244
2 104-2 CBUS OYTIA) | I7N7 45294 |3 CPYUBUS (4) 100335
2 20/78 (5) | 44 5 (5) /003 C5 3
2 L0f-G (ey) | 73 7 (6) /903 BE >
2 407-9 (Wd 3 (1) 10030 4

> 194 f i fLge 6 8
2 104-2 C BUS OUTty) 47f £ \3 ay é
2 401-5 (5) 15. 4 4
2 70F-6 (6) Eh) 7 6
2 401-9 a) tt 9 8 il Z

72 T4S244 4S A494
2 10h-fé CBUSOUTB) | 2ITYSLII EZ CPUBUS(S) 1/003 B77,
2 104-75 (9) | 4 th (9) /003C7 >
2 102-16 (Oy | % 14 (10) 400338 >

2 102-49 “| 8 c i UD _/003€8 @
V

79 id v4 wok 2
2 108-48 CBUS OTC) if e le 41. E fa
£4 104-15 (9) 4 6 15 a
2 404-16 (/0) 6 14 £3
1 408-19 aD 8 iZ if g (if

72 TS 244 745 244

3 04-2 CBUS OUT 1) | 17174 S244) 3 CPY BUS) 1205 BI,

3 104-5 H3)_| 45. s (13) 700369 ¢
3 102-6 (4) 173 7 (14) 1003 B/0>
3 £0229 YT g (5) 100 3¢/0>

£ gv *

499 194 6a q 62
3 1042-2 CBUSOYTUTZ) #1] € \2 2) E€ Ya CBYUS IN(/2)
3 104-8 (13) Lh Za 4 /
3 L086 ) {3 7 b
3 102-9 {75) 7f 9 é 42

63 45244 74.5 244
3 93-4 CBUSOUTIE) |_ 21775244 118 CPU BUS(G) /O05 Bll,
4 93-15 (7) | 4 {6 (47) 00 4ci7 >
3 93/6 (ey | 1 UB) 1003 B12 >
3 I3-1F (19) | 8 dé (9) /003Cid ©

19 fd 53 19 73
3 93- CBYUS OUT) 24D ée 18 7. £ c Ad
3 93-75 (12) 4 7A £8 5 (/7.
3 I5-% (1B) ¢ 23 {3
3 93-19 (79) Fl il if

63 LYS 294. TYS2y4
3 93- CBYS OUT(20) | 1TITHS 244) 3 CPUBUSHO) 1005 B13,
3 93-5 (apt 7s 5 (at) 1003C7/3>
3 ORE (22) 173 7 (2d) {0033/4 >
3 93-9 (23) 74 9 (23) /003C/4 >

7 353 1K :4,499 19
3 93-4 CBUSOUT (20) /7] £13 2 Ee 18 CBU SIN (20)
3 93-5 (21) 15 5 4 B
3 93-6 (42) 13 7 é
3 93-9 @3) ff 3 g

TAS 244 TY S244
4 3a-6 LENCBYS OUT(O)
4 J2-3 LENCBYSOUT(1)

CPU 822 CPUBUS DRIVERS & RECEIVERS /

RABOIS
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12917 f0¢-14 DATA IN 10) CBYUS OYT(O)
425 4-24 RIC (0) if

7 L0¢-¢5 DATA IN (1) caus ours)
25 54-5 RIC (ft) af

47 L0¢-U6 DATA (ui (2) CBYS OYT (2)
25 54-6 RTE td) if

17 404-19 DATA IN (3) CAYS 0Y7 (3)
25 41-9 BIE (3) 7

¢7 401-2 LATA IN (4) CBYS OUTIL
25 4/742 LIC LH)

e 49 94-18 /OSFAT(Y)

47 404-5 DATA (V5) CBUS QUT (5)
25_ 57 -f5, RIC (5)
19 94-16 OSTAT(S)

47 401-6 DEA WW (6) CBYS OYT(E)
25_54/- 46 RTC (6)
49 94-14 /0 STATIC)

17 401-9 DATA IN (7) CBYS OY7(7)
£5 54-49 RICE(7)
19 94-42 LOSTAT(T)

17 ¢02- 12 DATA IN{8) CBYS Ouray
e 25_$2-24 RTC (8)

19 _G4 = 3 /OSTAT (8)

qe 17 402-15 DATA ING) CBYUS OYT(Y)
Gx 25 $2248 PIC (9)
39 WG-5 /OSTAT ID
8
9
ag

Q 17 402-t DATA IY UO) CBYS 047 (9)
Te 25 44-6 kIL (40)

~ 19 94-7 (0ST A7 (10)

8
iy

%

17102-49_ dATR I(t) CBuys OYT Cts)
45 52-9 kre (41)
19 94-9 /OSTAT (41)

CPU G28 SOURCE REGISTER 2

RIBOSE
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AAI AGA 8009 OF

8003 18

13117 104-2 DATA IN (7/2) CBYSOUTUZ)
45 52-18 RIC (72)
19_ 92-418 /OSTAT (72)

17 102-5 DATA IN(L3) CBUS OUT (3)
25 52-15 RIC (43)
19 98-16 10 85TAT (ID)

17 104-6 DATA INGA) CBYUSOYT(U%)
25 52-16 RICCPY)
19 92-14 OSTATULY)

17 408-9 DATARINGDS) CBUS OYT(15)
45 54-19 RIC (15)
19 92-42 LOSTAT(IS)

1799-42 DATA IN (f6) CBYS OUT (16)
25_ 43-2 RTC CLG)
£5 _A3- 2 INTRLE VE)
46_L8 18 TC DAIN (16)
2638-2 TESTAT (UA)

17 93-75 DATA INL?) CBUS OUTUIT)
25 4325 RICltD
23 B3- 5 LNTRLEVGT
36 28-16 TCDAIN (I?)

2638-45 ZCSTATUT) _

17 93-46 DATA INGE) CBYUS OUTUA)
45 _ 43-6 PIC (48)
23 83-6 IMTRLEVUTS)
26 8-74 LLDALN ILS)
2638-6 Te STATE)

47 93-49 DATA IN(19) CBYUS OUTLL9)
25 43-9 RIC (19)
23 8429 NIRLEV (19)
2688 -b TC DALM(IG)
26 _ 48-9 TC STATUS

17 93 2 DATA INL) CBYS OVT(20)
25 4 4- td RIC (20)
49 93-3 OSTAT(20)
2383-42 NTRLEVQD)
26 28-3 TED ALM CEO)
26 38-72 TO STAT(Z0)

1794-5 DATA IND) CBYUS OVT(L1)
25 _ 43-45 RTC (24)
19 92-5 LOSTAT (AD
2383-15 INTRLEV (2)
2628-5 TC DAIN (215
26 _38- 15 CSTAT(4)

/7_94-6 DATA /N(2) CBYS OUT (42)
45 _ 93-46 RTE (42)
19_92-7 /OSTAT (22)
23 83-16 NIRLEV (22)
2628-7 ZC DEIN (22)
26 _38-¢ IC STAT (14)

17 93-9 DATA /N(23) CBYS OYT(23)
25 ASG RTE (43)
1991-9 LOSTRI(ED)
23_83- 79 VIRLEV (23)
26_ 28-9 FC DAIN (23
46_38- 79 IC STAT (45)

CPU 824 SOURCE REGISTER BUS 3

R077





AAI AGA G00G904

BOO 8

“SV 133

Ralji* “3 “wy ty
51002 29? CAM AVAIL 131775 \nf2 9745 £25795 \ff USECAAM
“ oY 40| 37 £49| 37
5 2b244 ZBYPASSCAM . | ZYSECAM

32
51002 B10 71 READ 0) NANG 2? ENCBUS OYTO)

32pals / 2 READ(O)
32

14-44 YSECAM N743N3 * ENCBYSOUT(N)
51002 B41 1 READ(2) 2} 32/f> 

ft 
7 READ(2)

f
745138

LIER Obes 2 ENDATA IN,
SgEB YiIbiy 2 EWN/O STAT

(005 BLE CASOURCE(e) tee Yen s> 7 ENRIC
“ tL yap ¢2 TENINTRLEY
DEL NAPTA CA SouURCE(3) WI alsa y4eH 27 EN FCDALV
SB 2? (4) 4\s/ 540 2 ENTCSTAL.r4 C27 (5) 1152 yob@
f

762

+5V 
ONE £

2Rf 0 tk 745438
SIZA YO s5

3g EB Yt bt
3940020630 7 LOAD Fqyee y2h¢3

an YaG/2

510093 28 CBDEST(O) v3 Yao 745138
, C29 () Z Y5 R42 BEA YO) ds
Px) 2) / YEG JB VIER CRLOGADDR
“ Y7RZ tgéC Y25/3 LPDATR OUT.

YOR CPRASE
>1203C29 cB pésr(3) 3iso. Y4E He CPLLIM
< B30 (4) ZIsi 5440 CPYUPLIM
3 €30 (5) 1\52 yong CPEPA
“ YIRZ READ RICE

3
THS138

£iEA YO\415 CPINTR ADDR
SgfB Yi ty CPINTRLIM
tec YIR 4 REPDINTR

- 

Ya0 42 CPTCDATROW

J)S0 y4bdt CPCAMNCN TR
215/54” CPZEDATAIN,
LiS2 YOR g

yIET

LA
51002629 CPYUCLOECK 51745 \We 7 CPYELOCK

OY 43

13745 2 CPUCLOCK
ty oO

Mae Bd MASTERCLOC K 5 748 ot : 7 MASTERCLOCK
Ov 13

3/745 \4 MASTERCLOCK
tf 46 OY

003 BIS INEXTINST2 9NITHS5\8 745. \3 : CPPREF REQ
“ OY 4 00 7 13
1-6 2CPYCLOCK L)79S Noo WN745 \ 0 CPPPES IC

30 128-5 7 LOADPREFIC. 5| 00 04

>t003 619 DISABLE DISABLE
a

1/\745 \4/0 1 DISABLEov ys
51003024 1 WADDR i\745 p2 : WADDR
“ oY

CPU Gad SOURCE & DESTINATION REGISTER DECODING 4

R 13078





AAJ AGA 800908

800348

"Crug pValL 1002 B8 »

ov

28 100-3 7 JUMPFETCH 3 45 af

bt 80-5 1 PREFETCH IN74S \p 6. AULE) LNSTRRDY 1008 € 15_¢

48 108-6 1 Vo INSTR 5| 70 2\38 ”

, jf
4 14-8 7 USECAM Y\ 74S PREFERROR /O0LBIE

19 105-5 1 PREFER BOR 5\ 38 *

2PEEB LOO CSE ¢

36 : Lov *
4 14002 Bi1 1 READ(2) 121745 \ff
4 L002 B10 ? READ(O) /3\ 00

of

48 43-8 7 OPREQ ] 9S 31745 dg UNIT BDY oo2 C4136

ot 80-9 ? DPFETCH 10\745 38 *

28 408-7 70 OPERAND _11/\ 10

3a
4 1002B/0 1 READ(O) a\745
4 4-1/5 2 ENDATAIW I 10) 32 4s

3b 13

“7145 \i4 (\775 \u
4 4-14 2? EN/OSTAT 13) 34 Sf 2\38 3f
4 42-3 1 ENCAUSOUT. —_ 4a|745 p 1 WWERBOR 1004 612
19 45-8 7 /OERROR £3) 38 *

ak

74 S175|

41 De aoe
7Q013

Sor af
7Ollg _

aide 210
70444

/ 73-42 CBYSIN (23) A31D3 A125 BYPASSCAM 1002 B15 ¢

7QSLY TBYPASSCAM ~
Lz

4 _ 3-41 CPCAMLNTR 4] ai
4 Rd ONE E

13

36 194-3 2 POK 5) 745 ps POWEROK 100932 »
a4

36 201-3 PINT. PINT. 1003 Cd <

48 RS ONE _

YQ 24
25 59-4 INTERRUPT 2 als DEVINTR 1003 B19,
20 48-3 1LNIRCLOCK |_ Bir *

Tae
74S TY

af
27 _27- 40 RECRDY 421745 ‘WM 1 TCPINTR. 1003 B20

‘L#3] 20 *

CPU 822 CONTROL SIGNALS FROM CPU G22 ZF

RIQOWIG





AGA

800907
AR)

800348

1_f/-3 CBYS UVLO) aloo aole 137 LOGADDRIO)
{875 (4) ylot atts (1)
487-7 (2) Tipe Q2\é (2)
1 81-9 (3) 4lD3 23 (4)
1 _8i-48 [%) (Dy a4yZ {4}
{ 87-46 (4) L4IDS5 Q5|d5 (5)
1 8t sy (6) 17106 Ablde (6)
1 _8/-22 (D 18\D7 a7lZ9 (TF)

4) 72ov
157

THS3T4

! _§4-3 CBUS/V(8) SID0 @old LOG ADD Rg)
{ 8L- 5 (9) Wot als (9)

4 8-7 (10) MND2 Qala (10)
{ 82-9 Uf) 63 as (Hf)
4 _82-18 7”) Blny Q4yl2 (12)
4 82-16 (43) 14105 Q51 43)
{ 82-74 (14) {7lpe Qclé (14)
¢ _82-7/4 (75) 1g\p7? alg {45)

pw) ~Zov
159

TY¥S3T4
¢ 73-3 CAUS IN (16) 3ID0 aol LOGADDR( 16)
{ 73-5 (7) 4nd Qt (17)
/ 73-7 (18) 7192 @2lé {18)
{ 73-9 {19) 8ip3 Q3 (19)
4 _73-78 (20) 13\py = Qyls 10)
4 13-46 1) LYND5 Q5US Tip)
f 73-14 (22) {7106 Obl (22)
{ 23-72 (23) ZED? = A71L9 (23)

4 _ 4-14 CPLOG ADDR HT 12 ov 148

745374
4 _81-3 CBUs IV (0) 3lp0 @old LL/M (0)
i _ 8-3 (1) Yio? Alls (2)
1 af=7 fa) 7\D2 Alte (2)
4 81-9 3) EID3 2319 (3)
1 _ 874-78 (4) (3ipy Q4uZ (4)
1 8te46 {5) 14195 O55 (5)
1 Bf -74 (4) 171Dé Able {g)
4 81-42 (T) 18127 QT (2)

THE

__ it} ¢2 oy

147
745374

4 82-3 CBYUS (NV (8) 3120 @Ol2 LL/M(8)
4 82-5 19) Yiot aris (9)
{4 _82-7 (WO) 7ipL Q2lé Za)
1 82-9 (if) Alps aQ3lg (i)
{ 84-48 (72) ialpy Q4ly2 {iL}
{ 8d -16 (13) 14\D5 @5U5 (43)
1 _82-/4 4) d7\pe Bb Mis {14)
{ 82-22 TH) 181D7 7149 (15)

Lf

LAF iow
149

74 S374
/ 73-3 CBUS IN (16) 31DQ ao\2 LLMs)
{ 73-5 (12) Yor al{s (77)
{ 73-7 (#8) 7Wb2 Q2fé 178)
a) (19) 893 Q3 1/9)
/ 73-78 (20) 134 aQyl42 (20)
( 73-46 (21) Z41D5 QSL (af)
4 _73-44 (22) 71D Oey, (22)
{ _ 73-42 (23) 18ID7 = Q7149 (23)

ru

4 _4-/f CPL LIM di] 12 ov

CPU 824 LOGICAL ADDRESS REGISTER RLOWER LUIIT REGISTER 6

R 13049
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. 139 r3V

SIL 4

156 G*470E
79 S374

- /_8/-3 CBUSINV(0) 3100 QalZ FACILARIFAMIEIC) BESE(O)
@ / Tat (1) Yo/ ails iN

1 _Bf-7 (2) D2 gale (3)
1 81-9 (3) 8lp3 as {3)
4 81-78 (y) LaID¥ = Q44d {4)
{ 8t- sé (5) “Alps ass. (4)
1 prefs (4) {7106 = Qélté {¢)
4 Ate“ (2) 18 ul ana {T)

“il? 45

aa HT 523
158 I*VTOE

745374

4 62-3 CBUSINA) 3IDo a@ol2 2ialylslellalg BASE(8)

{ _f2-5 £9) yipd ails (9)
{ 82-7 (40) Zip2 gals (1)
{ 82-9 (2) Gps 319 77)
/ ~8i-/8 (2) 13\a¥ ayi7dZ (12)
1 42-4 {43} 14195 515 (7/3)
{ _8g- ¢4 77) 17\pe abl/é (14)
4 82-22 (15) 18107 A779 5)

roe

dS 4 +5V

e q SILA
W160 sooago00 GAYTOE

TYS374
4 _74 -3 CBUSINCIG) 3ID@ Bole 2halyistel7l arg BASES)

4 29-5 “73 4ipi af tT (17)
4 25-7 (18) —1ID2 Q2lb (/8)
{ 17329 (19) 8ip> a3 £79)
{ 73-78 120) L31DY Q4l es (20)
4 _73-%6 (2p) 1YIDS = Q4SUS (2h)
2/4 (22) {7\pe 64 (22)
/ “B=zZ (2.3) 18\p7 «a7 (23)

TE
4 4-72 CPBASE if] ‘tT
30 18-6 2ADDBASE

BN
wos

eo
y

Q

iS)
%

y
&

Sg
bab)
)

S

CPY Gad BASE REGISTER

R1B0L4
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AAI AGRA GO090F

800348

(46 141
795374

4 _8f- 3 LBUS INO) Jina GolZ2 UL le BAO)
{ 84-5 (i3 yids ANS. (1)
4 _§f-7 (2) 71p2 Gale (2)
/ 81-9 (4) 8ln3 23 (3)
{ 8f- #2 {4) {21p¥ = AY t (4)
1 84-76 (5) 14\p5 = Q5 {£5 (5)
{ 8f-fh (6) i7lpe Qél¢e g)
{ 8/-#2 (D 1G\d7 al ZA] (7)

la

“#l 7 136
7495374

/ _4f-3 CBUS/Mp) 3IDQ Qald
{ 84-5 (1) 4ipt aris
4 _84-7 (2) 7\p2 aly
_B8t-9 (3) Bibs Ajlg
{ 84-78 (y) L3IDY A442
/ ~8f-#6 (5) 141D5 = Q5lt5
1 &f-f%4 (4) f?\pe aélye
{ 67-72 (2) {8\D7 gi 19

z

£48 7A ‘7
74 S374

4 84-3 CBUSIN(G) 3IDO Qol2 UL/CPA(8)
{ 84-5 (9) Wpd asl " (9)
4 82-7 (10) Tlp2 a2lé (40)
{ 82-9 (#f) Blips alg tif)
1 82-48 (12) Dy = AYl42 {42)
1 82-76 (13) 141D5 Q5U45 (23)
4 8d = 14 HH) 7Tp6 Gels (19)
{ 82-42 (15) 18\D7 Ql (#3)

TE

Hy 4 138
74 S374

{ 82-3 CBUSIN(8) IDO @aAd
4 875 (9) 4p ans
{ 62-7 U0) Tipe Gale

{ £274 it) 8lp3 — Q3/9
4 82-18 {4d} BDy QWyZ
1 82-46 (73) 1415 a dl¢s.
1 82-74 (4) ‘Tipe O64
/ 42-42 GS 7) z g7 1g

150 iy?
THS3TY d

/ 73-3 CBUSIN(A) 41D0 a0 ULIC PAE)
{ 7975 (47) yipt at (/7)
{ 74-7 (18) WD2 Qe (18)
{ 73-9 (19) &lp3 a3 (19)
{ 79-48 (20) 131D¥ 04 (20)
{ 73-46 (24) 1¥\D5 5 Op
{ 13-14 {22) iTipe G6 (22)
{1p =14 (2.5) 4a\D7 Q? (23)

CE
4 4-10 CPUPLIM 7h ry
30 18-6 7 ADDBASE 140

THS37T4
4 73:3 CBUSIMIC) 3\p0 ao\2
{ 73-5 (7) yp ar{s
4 73-7 (48) Tipe Q2ig
{ 7379 UG §\p3 aig
/ 73-18 (20) £91D4Y = Q4ly2
{ 23-46 (21) 14\p5 A515
{ 19-14 {gd} 77\p6 A646
{ 73-12 (23) igip7 =a7tt9

LOL.
4 4-9 CPCPA ti) 7
30 130-6 ADDBASE

CPU 622 UPPER LIT 2 CPA LIMIT REGISTERS oe

RIGO4A
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BAI ACA BGOOGOl

GO0318

(75 143
6 154-2 LOG ADDR) 15080
6 £85 - 8 (1) L3\A4
6 £$5-6 (2) 14\9a

6 158-9 (3) 10\A3
745 85

6 L4h-12 LLIL4 (4) 2) A<B iZ
3) A*B le

6 155-12 LOG ADDR (4) 4) ArA Ih

6 146-2 LL/(M(0) 1130
6 £45-5 (f) 14134

6 145-6 (2) i4|B2
6 £48-9 (3) IBS

176
6 £55245 LOG PDDR(S) 15|R0
6 155-46 (6) Z2\a4

6 155-9 (7) Ld
6 157-2 (2) 10\A3

TYS85
6 147-5 LLIM(9) 2} ACB UZ

3) AB lé
6 157-5 406 ADDR (9) 4) ArB |S

ove

6 £45 -S5 LLIM(§) 1120
6 £95 - 4 {6) LAs
6 £45 -19 (7) 1 \32
6 147-2 (ey I1B3

6 157-6 L0G APPR) _ 15/40 177
6 157-9 (4 AY

6 187-f2 (42) t2\A2
6 457-75 (13) 1043

F498 85

6 147-46 Li (14) 2\ A<B
SI AB |é

6 57-46. L0G ApDR (TH) 4) APB IS

6 147-6 £L/M(40) 1120
6 147-9 2) 14\Bd
é (44) 1/1B2
6 (43) 9133

178
6 17-79 LOG ARDR(I5) LINRO
6 £59=2 U6 13147
6 159-8 (47) {2\h2
6 £5976 {/8) 1093

74S 85
6 149-9 LLIMY9) 2) 4B {2

3) AB |e
6 189-9 £96 BaDR(19) 4) AB 15

ov

6 147-19 LL/M5) 1\B0
6 £49- 2 (7/6) PZAR-Y,
6 £49- 5 (17) 1H1B 2
6 £49-6 (48) 33

780
6 169-22 LOG PdDR(20)__15{ 20 179 /5\90
6 159-75 (24) /3A/ 2314s
6 159-46 (42) /2\92 “4 Ke

AS 01a
ow TYS85 745 85

2) ACB 2) ACB WLR SLL
48 R25 ONE A 3) A+B 3) AB Ib

4\ A>B {S. 4) Aw

(ZA
6 149-42 Lim eo) 1130 1130

6 149-15 (24) f4\Bi LY\BY
& 149-16 (22) 1/\B2Z 7 Bi

a3

owl

CPU 822 LOWER LIMIT COMPERATOR JI

RIGO2Z



144



AAJ ACA 800908

800848

165

6 6522 LOGADDR(0) 15 [a0 145
6 #55- 5 (i) FA
6 155-6 (2) 122
6 185-9 (3) 10\A3

T4585

6 L46-#2 YULSEPALA) Z| a<B {2
S$) 4B |e

6 155-22 LOGADDR LY) 4] AB Is
Ove

8 146-2 UL/CPALO) 1\B0

& £46 -5 (4) 14131

8 £4676 (2) d{\B2

8 146-9 (3) I1B3
166

6 155-16 26 ANDRS) 15\70
6 165-46 (o) {3\41

6 155-49 (7) 12\92
6 757-2 (@) 1O\R3

74385

8 £48-$ ULK Pag) ASB IZ
3) AB 16

6 182-4 LOG ADDR9) 4) arm 1S
ove

8 146-45 UL/CPALS) L130

8 44-16 (é) (4\ Bi

8 146-19 (7) “1 \R2

8 148-2 (8) I1B3

6 157-6 L0G ADDRI10) _/5SA0 167
6 {57-9 (#4) 43 \A7
6 (57-4 (12) 42 \A2

6 £$7-25 (73) L0\A3
745 85

8 148-16 ULICP B14) 2| ASB IZ
3) A*B le

6 157-16 LOG ADDR(/4) 4) AB {5
ov

8 148-6 UL/CPAUYO) /\BO
8 148-9 Wh) LHB?
8 148-72 (#2) {1132
8 148-75 (73) 9153

168

6 £57-/9 LOG ADDR(I5) 15 {RO

6 159-2 (16) at
6 159-5 (17) /2\92
6 159-6 (18) 10\A3

74S E5

8 £§0-9 Ub ePAty) 4) 4<B 2
3) AB |e.

6 189-9 LOG ADDRL9) 4) AB IS
ove

8 L48-19 UL/EPAlIS) BO
8 150-2 (46) LU Bd
8 (50-5 (17) 1 \B2
8 180-6 (8) IIBS

770

6 159-12 LOG ADDR(L0) f/5\40 169 15\A0
6 159-/5 (af) 3) a7 PAY

6 159-16 (44) 4 ui Aa
Ag

ov. 745 85 74585
2) 4<B i 2) 40B W244 <li

12 BLS ONE PD 3) AC Ie A~B eu
AB {5 4) A>B IS

8 150-12 UL/CPA(2O) 1\B0 i180
8 150-45 (24) 14134 741Bd
8 150-6 (22) 4 2 a 2

1B.woo

CPU 24 UPPER LIMIT BCPA LIMIT COMPERATOR 10

RIGOLY
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AAI AGA C003 0%

800308

V8 5 147

745381

. 12190 Fold
6 155-2 LOG ADDE(O) 19197 Fi de PHYS PDDR(O)
6 155-5 (1) ii42 F219 (t)
6 155-6 (a) 3193 F3IB [2)

—16\B0
7 AS5G-2 BASE(O) 181BI
7 156-5 (1) 2\B2
7 186-6 (2) 41BS

5150 6G

Ar pat
7\52

ial

12 196-41 C(3) 169
186

79S 381

6 155-9 LOGADDR(3) i7\fo FO\4d PHYS ADD P(3)
6 £5 5-72 (4) 19\A4 Fd ltd (4)
6 155-/5 (5) f\A2 F219 (5)

6 185-16 (6) Aa «F318 7)

7 456-9 BASE (3) 161BO
7 £56 -t2 (¥) 181 BY
7 £56278 {5) 21B2
7 156-76 (4) 4\B3.

Pot 7P(t)
5iso0 Gt 76(4)
gist

71S2

ct
(2 1964-2 C(7) 71")

187
74 $387

6 155-19 LOG PDD) {7|A0 Fold PHY SADDRD
6 £37- 2 (8) d9lai FIL {8)
6 157-§ (9) ‘\p2 F212 (9)
6 447-6 U0) 3Nn3 F3IA (10)

7 L56-19 BASE (7) 16130
7 A582 2 (8) {@\B/
7 158-5 (9) L1B2
7 58-6 (70) HBS

PLLy 7P(2\
4Is@gG blo 7G{2)
ACT

ZjS2

a
12 200-9 CU) 159

188
74 S384

é 457-9 LOGADDR HI) {70 FO ltd PHYSADDRI1)
6 57-72 (42) 19\Af Fd let {12}
6 Z57-75 (43) {\Az F2\9 (73)
6 157-46 (14) 2183 Falg (14)

7 158-9 BASE(H) 1£1B0
7 158-42 (12) 18\3B4
7 158-18 (19) |B
7 458-16 GY) 4\B3

PLYy 7P(3)

30 130-6 ADDBASE 5\s0 668 7 (3)
42 Bae QNER Z\sf

30 TB-¢ 7 ADDBAS Z\sa )
C

12 200-11 c(/5) 59

CPU $22 tf

RABOBS

LOGICAL ADDRESS AND BASE ADDRESS ADDITION
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189 149

798364
6 157-79 LOG ADDR (15) {71A0 Fo\ls PHYS ADD RII5)
6 159-2 (46) 19\Af FIle (46)
6 159-5 (/7) 11A2 FA\G ()
6 159-6 (13) 3103 Fae (18)

7 158-19 BAseét{5) 16.\B0
7 160-2 (f6) ig\Bt
7 160-5 {i} LiBd

7 160-6 (78) HIBS
PLY 1 PY)

J5isd0 Ghs3 7Gl4)
gls/

252
ct

200-12 CLI) {49

190

745384

6 189-9 LOG ADDRI19) {7\A0 FoO\td PHYSADDR{/9)

6 £69 -42 (20) iat FA dd (20)
6 159-75 (21) Lyfe Fag (2/)
6 159-46 féd) BIAS FIaIB (22)

1 0-9 BASEU9) 161B0
7 160 -té (20) 18\BI
? £40-/5 (20) 2B
7 160-46 (24) HIBS

PLLt 7 PS)
30 730-6 ADD BASE “ SO G23 165)

sf

40 78-6 7 ADD BASE 752

ial

+5V 159 OV

1K ONE_A
R25 196

795182

ww hIXO XIZ
Siva xa

41x! CO

A4\y pt
M4 186->/4 1 Pld) Alx2 Cie c(3)
Mf 486-23 1G) ily2

200

TY S182 gIX9 CLL c(7)
HM f87-17 1 P(2) éixo XxIZ_ | 3h¥3 r
44 487-43 7 G{) SIYO)) Yue cl

139 ov
{t 188-174 7 P(3) {5}x1 COW9 Ct//)
MU 788-73 7 6(3) daly

& 189-14 7 Ply) 2\x2 C4 pil CUS)
Ns 189-13 7 EC) ily2

Q 190-14 7 P(5) WIXd Cause C9)
iS) 190-43 7 G5) 31y3
is) : cf

y 39 ov

Te
sy
i)

S
%

CPU Oda LOGICAL ADDRESS & BASE ADDRESS ADDITION we

RAO GE
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151

a 7 /SL 495)
ge [Rr £ 60

AVY) aoltt
= STDs Q¢\Z2

© Mf 185-9 PHYSADDEL1 ) YD PAVE) PREF/(C{1)
“185-2 (2) JND3 QRZ (2)

74S 163

Z. iSs§
Z ai

ATs 206
R E CO

MW 1386-42 PHY SADD R(4) 6|D0 aos PREELIC(3)
“1 {86-41 {4) Slp¢ Q4\t2 (4)
HW 186-9 (3) 4\p2 Olt (5)
4 186-8 (G) 313 O34 (6)

745163

L_ PEC,
Zz] 9?

a 2073797
R £ CO

W187 - 42 PAYS ADDR(7). L\DO Goll PREEICT)
tf 187-14 (8) 5\D/ Qrle2 £8)e@ HW BEG 13) Wd2 al £9)
{1 /AT-8 40) _31D3 G34 (10)

145/63
TPE ¢/

2] ai 70

A 77s 98
R £ CO

MH 188-12 PHYSADDR({1) éiDo aot PREF ICUS)
(1 A898 ~ dL ({2) 5\D/ alta (78)
“£88 - 9 (13) 4nd A213 (73)
ff W898 =8 OF) 31n3 Q3lt4 i)

748163
T_PE_C/

- 
Z| ai 70

A 7l st 799
R E CO

12 (89 - U2 PHYSADDRYIS) bide aol PREEIC (IS)
/2 189-44 (16) Sila? at liz (76)

@ 12 {89-9 [t7) 4\D2 O13 (/7)
12 489-8 (78) 313 REZ (78)

74 S163

es lai
& Z 0
Owe ’

8 afS e f 2L/51-370
a R £ ©

— 18 190-12 PHYSADDR(19) 4\D0 Q0\t PREFIC UL)
Sy 12 490-1 (2d) S1D/ ar{Z (20)
“ 12 190-9 (2/) 4\p2 QL {43 (Zt)
2 /2 190-8 (22) 3(D3 aly (22)
rc) 745163
° TPE Ch

4 13-10 CPPREFIC 2) ai 70

30 43-8 TLDEWPREFIC

e CPU 842 PREFETCH /NSTRUCTION COUNTER 43
R13087
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153

RIGORB

ave

ov 745057

—2)A0 LOADDR{O)
” BO (f)

19 f95- 13 PREFIC(L) if\co) alk (2)

13 (G5 — 14 (4) 4uIDO BLT.

ala? oc [9 CAM ADDR) 1005 B22,
"4 {85 -9t PHYSAPDRIQ) 61B/ Dl/Z B4l>
Mf (85-9 (1) i0\cr ‘

H 18578 (2) 73) Df _/OADDR (3)
S a 2/7 re

Ly Pov [745737 IG

13 20¢-/t_ PREFIC(4) Al AO (4)
19 206-71 (4) 51BO

13 206-73 (5) di\co Al CAM ADDR(3) (005 B40
19 206-74 (6) “4\po BI? (4) ED:
i /86-2 PHYSADDR(3) Af 61g (5) Ag?
{1 486 ff (H) GIBd Dido (@) Bile

ff f86-9 (5) 10.\c4 *
i 186-8 (¢) 13\D4

5 _£

i HB /OADDR (1?)
407 (3)

T4S157 (9)
13 £97- 44 PREFICD PACD) 40)
13 297-42 D 51B0

e@ 19 197-13 (9) “UNICO Aly CAM ADDR (7) 4005 B46
13 L£97-/4 (70) 14100 BIZ (8) Bis.
W ABI=L2 PHYSADDRIT 3\A/ C9 (9) BLY?
Mt £87 = 47 fal gia/ Diy (70) Ais
tf 187-9 OTA a ‘
11 487-28 CON 73194 LQADDR (if)

7 ae mse {as; 759 ov $ 43

13 £98-d1 PREF ICH) PATS) (44)
13 198-72 (12) S1B0
13 198-13 (3) H\CO ALY CAMADDR (11) 1005 Ble ¢
13 498-1 (74) 14\D0— BIT. (1d) Bue

11 188-12 PHYS ADDER alAf cg {23} 2103
41 188-1 (Hi) Z1B/ DIZ (9) £9
HW 188-9 M3 10\¢/ *
i 188-8 (4) Z3\D/ c .

Poy LORDDR (/5)
Pl) (t6)

74 S457 ti?
13 £99-f4 PREFIC (45) 2180 (73)
19 199-2 (76) S1BO
13 199-73 (mn THico aly CAM ADD WS) 1/005 A8

@ 13 199-74 Gay Ti¥\ipd az 77a) Al
12 48.9- 72 PHYSADDRUS| 3\Ai C a) Bho
14 183-H “ey ¢|Bl = DiZd (By Bs
12 489-9 HT fo \cl ‘ ‘

qe 12 789-8 Wal 43 \pt /OADDR (19)
8s 3 & = =H? ee

V4! Bor S/57 ZL
<Q 19 .210- 41 PREE/C(19) 2\70 (2d)
8 /3 210-12 (20) _5IBO
© /3 2/0-73 (21) HIco ALY CAMADDR (19) 1005 AY,

ny 413 240-1 (az) 14|D0 BIZ (40) Ax
Say (2190-12 PHYSADD PRD 3\Af cig (af) Al >
~ #2 190-14 (20) 41B/ Dig (2) Ai
Q 121490-9 (2/) 10\ct *
g 12 190-8 (22) 13\D4 1005B4 €o (005 BLS »

cas ‘
30 £307 t2 ADDRSEL il 6 ov Loy

CPUGLL Yo ADDRESS & CAM ADDRESS SELECTOR 19
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a¢GA

EOO0GOs
AAJ

8003 18

1ay 158
T463T3

44 247-7 LQ ADDR) 2100 @0\2 SBADDR 4)
14 277-9 (5) tipi arts (5)
4 247-142 (6) 7TIp2 Q2lg (6)
14 £07- 4 {7) Zlp3 @3\9 (7)

14 246-7 /OADDRO) L3lpy g4yids SB ADR IO)
14 216-9 {t) f4\95 Q5us in
14 2f6-48 (2) ‘7\p6 Qélde (2)
14 24774 (3) {8107 ar 19 (3)

a

___/] 4% ov
174

795373
14 g08-7 LO ADDR (1/2) 3IDO QO SBADDR (14)
14 208-9 (73) ylp/ ar|s (13)

14 208-12 7/4) Llpe Q2\é (14)
14 209-4 (75) alp> a3\g 4s)
4 207-7 LO ADDR(8) 131DY A442 SBARDR (a)
14 £07-9 (9) 14105 Q54 ‘G)

14 fOT- te 1/0) 17\pe acly (40)
14 208-4 C1) fajD7 ang (ff)

G&G £

4, “#] 7% ov
164

745373

14 220-7 LO ADD R20) 3ipo @0\2 SBADDR U0)
14 240-9 (24) fio arts (at)

14 240- t2 (22) Tip2 ale (22)

8lp3 3/19
14 209-7 LOADDRUH6) 131p¥ Q4[42 SBADDR (16)

14 209-9 (47) 141D5 Q51/5 (77)
14 209-12 (79) 17106 Qbl%s [48)

14 2LO-4 G9) 18107 Q7 19 (79)
&

33 B13 -6 Ho READY ti] 4 ov

183
(84-2 SB ADDR LY) f
(gy-$ {3) Z
84-6 (6) 4 Lb

g £

184-9 (7) 3
(84-72 (0) 10 Olé
LE4-S5 Tf) if
184 46 {2) 7142
184-/9 (3) {3

Lov 1245280

173
114-2 SBADDR (12) t
174-4 (73) Z
L746 [t4) 4

g £15

174-9 SB ADDR (7/5) 9
174-12 (a) |e Olé
174-15 (2) 7]

174-46 7) Fi 163
174-49 (¢/) L3 /

Lov 1245289 Z
1h 4-2 SBRADDR (20) 4
164-5 {2)) 8 £15 /QADDR PAR
1649-6 (22) 4
LG4- 12 {/6) 10 ale
L415. (17) 7]
LEY tb (18) 1D)
164-19 (19) Bb

745.380

CPU Bld SYSTEM BUS ADDRESS REGISTER £& 75

RIBOLD
ADDRESS PARITY GENERATOR
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AGA

BOOGOr
AAI

8003 18

154 157
TYS374

1 8-48 CBUS/N (4) 4ln0 aolZ DATAOUT(A)
( 81-46 (5) 4inft Ql\s (5)
{ 61-44 7A) 7lp2 Gale (6)
1 _@/- 44 a2) alDs ad (7)
1 64-3 CBYS INO) 13 04 {42 DATA OUT(O)
1 61-5 Lp) Lylps Q5U5 (1)
{ 84-7 (2) 11\D6 = Qblse (2)
{ 81-9 (3) 18 27, O77 (3)

£

“il 79 oy
L494

THS3TY
{ _62-/8 CBUS ING) IDO @alZ DATA oui (t2)
{ 62-/6 (13) Yat ars (73)
{ 82-14 C9) Zip. gale 029)
1 82-72 (15). AlD3 0319 29)
{ 82-3 CBUS IN (8) 131D4 O42 DATAOUTB)
4 82-5 (9) L7\D5 Q5|14 (9)
{ 82-7 (70) 17\D6 Bbl¥e (10)
{ 82-39 {) {A\D7 O7149 (7

THE

tL Ay 7/9 ov

134

745379

{ 73-48 CBUS IN (20) 2Ip0 @olZ DATAOUT(LO)
{ 23-46 (2) ind ails (21)
{ 23-74 (22) MDs Qale (22)
4 73-42 (23) glp3 a3 (2.3)
1 7323 CBUSINIGE) 131D4 Q4l2 DATA OUTU IE).
f 27324 UD HNDS Q5UE (77)

{ 73-7 U8) 17\D6 Able cm
4 73-3 (79) 18 bt a7 19 (79)

4 4-43 CP DATROUT HY} 12 ov

153
164-2 DATAQUTUY) /
154-5 (5) Z

154-6 (¢) 4
759-9 (D) 2 £15 DATA OUT PARLO)

159-42 DATROUT(DS 9
154 = f8 ft) 10 0
154-16 (2) if
154-19 (3) 42

OV 1745280
£493

Lh bad DATA our(4a) i
L445 (73) Z
154-6 (74) 4
144-9 (£5) a él5 DATA QUTPARI)
144-18 DATA OUT(8) g
A4G-1S (9) 10 Olé
£94-16 {10) if
LHP AG (2) 2

3

[ov 1145280
133

134-4 DATA OVTLO) i
134-5 (24) 2
134-6 (24) 4

134-9 (23) fl EIS DATA OYUTPAR( 4)
134-42 DATA OUT (16) 9
L34-75 a) 10 Ag
1354 -L6 (1B) if
139-19 (19) te

OV 1745280

CPU 842 DATA REGISTER £ DATA PARITY GENERATOR 16

R1I3030
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AAJ AGA 800901

800548

401 159
745373

35 151-6 DATA(4) 31D0 aol DATAIN( 4)
35 (57-3 (5) Yipt Q115 (5)
35 1§2-6 {é) Tipe QLl6 (6)
35 162-3 {7} 803 @3\9 (ea)
35 152-19 DATAlO) Dy = yids DATAIMO)
35 154-10 (1) 14105 S45. (f)
35 £5414 (2) {7ing Qb 4G (2)
35 £54-/0 (3) 18\p7, at (3)

GE

———i/| “y

104

745373

35 144 =6 DATA) 3\dDo aolZ DATAINUGE)
35 144-3 (73) Hla? ails (83)
35 14426 (74) 71D2 ale (4)
35 £4623 (15) 61d3) alg (45)
35 £9414 DATA) f3\py Qaled DATBIN( A)
35 144-10 (9) f4\DS Q5145. (9)
35 L4L-44 0) 17\D6 able (10)
35 £41210 (e70) 18IDT A719 {t1)

Gf

| 7

93
748373

35 194-6 DATALO) 31D0 dle DATAIV(20)
OS 137-3 (21) WDd Alls (2!)
25 134-6. (22) 7\D2 dle 7)
95 134-3 (24) giDs O19 (2.5)
35 £98214 DATAILY 13104 Q4le DATA LIVILG)
35 132-10 (12) L4\D5 O55 U7)
35 134-14 (78) {7\D6 bse (18)
35 131-70 (29) 18 Z OTe (19)

a

28 _ 34-7 CP DATA IN. ff | ‘7
4 4-75 7 ENDATAIN.

taf
35 LEL28 DATALH) 7
35 154-3 (5) Z
35 52-6 (4) 4
55 152-3 (2) 8 £\S__
I5 452-14 DATALO) 3
35 184-70 (1) 10. Ato
35 £51 -fh t2) if
35 154-10 (3) id
56 125-14 DATAPAR(O) Wz)

T4 5280

td
95 144-6 DATA 12) d
35 14/4 = 3 (13) 2
35 442-6 tt) 4
35 144-3 (/5) a 413
35 L4E-1F DATA) Q f 204
95 141-10 (9) 10 Og 21745 \ 6 2? DATAPAROK
J5 L41-14 (70) il 4\ 20 ote
35 144-10 CH) 12 5 74S \ 4 LETRA PAROK
36 143-10 DATA PART) 73 ka

74528)

i)
35 134-2 DATACLO) f
35 £3423 (at) b
35 432-6 (2d) 4y
35 442-3 (23) 8 415.
REDEPEPE] DATACHE) 9
35 432-40 in) 10 Olé
95 L304 (1B) if
35 13/-/0 (49) tg
36 183-6 DATAPAR( A) 43

45280.

CPU 82d DATAIN REGISTER & DATA INPUT PARITY CHECKER 47

RLBO37



160



AAD 468 800got

800548

161 th4
PHS 373

45 L858 -74 DATA(O) 2120 @old INSTRBUSO) 1004 BIT»
35 152-72 fy Hpi ars (1) 4002 C/7
35 £51 -14 (2) Tipe Oa (2) 4091 B/G 2
35 4571-70 0) blp3 aalg (9) /002C JB -
35 £54-6 (4) 13\p4 Qyie (1) 1002 B19?
35 154-3 (5) 445 A5iz5 (5) 008 C19
35 152-6 (4) 17 alse (G) 1002320 >
35 154-3 (D 18\p7 o? 49 @ 1002620

“42
ERYE)

35 144-74 _ DATA(BY Sipe aolL INSTRBUS(8) 1002 Bul.
95 144.210 (g 4ipi arts (9) 740A CA?
35 444-44 i) Tip2 Aa lg (0) 4002 Bid ¢
35 £44 -10 (44) $lps gag (if) 1002 C12
35 444-6 (2) 13\D4¥ = Q4 {#2 {42)__ 41002 B23 ¢
35 147-3 (3) 44105 QSL HS. (3) 4002 C23 ¢
3S 14i- 6 (14) 17T1D6 bd (4) 1002 B24;
35 142-3 (75) 18\D7 Q7\g (/5)_ 4004 C14

6 £ *
di) 4

103
7YS 373

35 13d 214 DATA (4) 41Dg aol INSTRBUS(#) 1001 B25 ¢
35 134-10 7) yin? guts U7) 4004 £25
35 L34- 74 8) 7\D2 Qué (18) 1/002 Bags
35 137-70 (/9) 8p3 a3 (19) 4002 © 2g
35 L414 % (20) #3\D¥ Qyltd (20) /002 B2735 434-3 (af) 74105 sts (41) 10026 27 ¢
35 134> 6 PD) 176 = Qblse (22) 4002 B28 2
35 1340.23 (23) 18107 Qld (23) 4002 C28 *

GE *
28 205-13 CPPREFIR | "y
4 44-44 USECAM

CPu 822 PREFETCH ENSTRUCTION REGISTER #8

RIZO3A





AAI AGP CO0IOr

8003 18

163 404 f, .

7495373 Zz 108
—3)p0 ole L3\ 5 1 PREFER ROR
4p? Qils

Zine ale L 43 o2
—81d3 @319__ ay
—i3iDy aye Laf77s279 2 /QSTAT (12)

47 202-6 7PATAPARDK 14105 Q5zLS ¥ 7 (73)
3634-4 T(ACKINACK) 17T1D6 QbIdE A LY 4)
36 £O1-£ MACK 18107 a7\“g 8 “i (£5)

GE £

28 405-13 _ _CPPREFIR “1] 72 ov 79
4 4-44 VEM/OSTAT

34 24-9 LLMTTVIOL
144 4

74 S373 al 105
—~NDO A0\Z__ La) 748 A 1 /OERROR
—p/ ar{s_. 10)260
—l\p2 Alle La
—flp3 asl Sek
L3IDY QY\12_ 17) 745.244|3 /OSTAT (20)

17 048-6 1 DATRPAROK 14105 aS5LS 15 5 (24)
36 BY = 4 7(ACKINACK) f7\née ObE 73 [22)
36 207-k MACK 18107 Q749 if 9 (23)

GE E
28 34-73 CP/OSTAT di] 12 ov ay
47-14 TEN IOSTAT oy

3463-4 CPUDEVADDR(/E) 2174 S294 18 /OSTAT (4)
5253-3 (17) 4 A (5)
3252-4 ZED) t (6)
22_ 54-3 749) Fl 12 (D

£

Gf
32 64-4 CPUDEVADDR(20) £7) 74S.2441 3 LO STAT 3)
32 57-3 CPUDEVADDR PAR 15 s (9)
10 170-7 LA <UL/M #3 7 177)
9 180-7 LA <LLIM ZA rc 9 (f/f)

4 4-14 2 EN /OSTAT 193

CPU BLL PREFETCH & YO STATUS "9

R 13033
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165

Rid ONE B

7a 7) 745) 47
R & €0

. g\Do aot
@ Slpf 4g INTRCLOCK

4|\D2 aia ' 48
Eibx) Qe 13745 \w4 7INTRELOCK

ove 45463 1}00
TPE

4 43-4 MASTERCLOCK 2] 9272

79-5 SETINIR 413 60 9, 60 98
79-8 TCLRINTR 11510 \pfé 10\s5 10 HHS \jif 2 LVTREQ

48-3 1 INTRCLOCK l if tt 00
; 4689

din ais

38 435-44 ICPUACK alr 40 79
Ov 7Qlé ZJ> als SETINIR

THS TH SIT

79 ale
6O T4574

79-9 CLRINTR Cy} sto he 4 Uk +5
48-3 TINIRCELOCK 5 109 69

1i\p ald. Raft
4 3-45 CPIMTRADDR. Taya 12979

@ ov lL 7al1g I> ale CLRINTR
T4874 it\T

7Q18 ?7CLRINTR

48 THS TH
48-3 TLINTROELOCK 415 00 \y¢ #3

+SY

Tv ¢k

Ft 7279 Da 9 48
Z as HID alg 91745 WB CPINTRLEY.

49-93 READINTR air 1\7 10) 00
7Qi6 718

4S TH Lys74

48-8 CPINTRLEV 19 La9

48-3 TINTRELOCK

47: te INIRCLOCK

ONE B

57
+5Y 74S 138
LA GIEA OL 1S,

79-8 7CLRINTR Ri SgfB Yin
yec yaPy

O So Bee21 G4 275 INTRADDR (9) 3150 Yy pds
Al 94-46 (4) 2|s/ 56/0
Bf 94-19 (5) 1|52 7 R

& 56 7 7

85 59 74S138
SQ 29-5 SETINIR 5UIVEN 4 gleR Obs

SN 79-9 CLRINTR 6} o2 EB YK Iy CPLNTR (4)
8 4T-dd ENFRCLOCK 4qéC Y2bas (2)

yah s2 (3)
RQ 4 I4-6 INTR ADDR (0) aiso. v4 (4)
eam 2/94 =9 (1) Z|s1 ¥5E 70 (5)

S 2/ 94-12 (2) {}s2 ¥6R 9 (4)
Q y7E1 (D_
b=)
Cy

CPU Gad INTERRUPT CONMTROL 20

RIDOSY
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AGR

AAJ

FHS 3TY 167
4 2

4 5

95 131-14 DATA (18) 7 B INTR ARDR(0)
35 134-10 (9) 8 9 QW)
35 £3474 (20) zh FA (2)
35 434-3 (21) 14 15 (3)
25 134° 6 (22) 17 73 (4)
35 132-3 (23) 48 19. (5)

a4 By
32 135-8 CPU ALK df] " THS374
20 _ 79-9 CLRINTR __4 12

4) —_
{ 73-7 CBYUSIN(/B) 7 é
f 73-9 (19) g 3

{ 732/38 (20) 13 12
4 13-4 Qi) 14 15
{73-74 (22) 47 16
¢ 773-72 (3) 18 19

£

4 39-75 CP/NTR ADDR 7A F

20 79-8 TELRINTR

by
THS3T4

{84-18 C BUSING) 4 2 LLIM (a)
{84-16 (5) 4y 5 (1)
1 84-74 (6) 7 4 (2)
4 Bf dd (7) 4 (3)
{ 84-3 (8) 43 ZL (4)

{ _82- 5 (9) 7 £5 (5)
{ _82-7 (0) z ‘6 (6)
{ 82-9 (i) 18 7) (2

pe 74
4 tf- 40 1 DISABLE w#{ 49 TYS 374

4 73:3 CBYSIN(1) 3 2.
1 73-4 GD 4 s
{ 7% 7 (1/8) 7 é
{ 73-9 (/9) 8 9

{ 13-78 (20) {3 td
t _73-/6 (24) 1 15

4 73-44 (22) {7 7;
¢ 73-72 (23) i8 19

as
4 3-14 CPINTRLIM it] “
4 14003019 DISPBLE

20 57-9 IT CLRINTR (4)
av 4G 4/8 106. #8

dD as 4i1D ala 1 INTR(E)
36 dOt-3 PINT Bir it\r

7Q/6 7Q\g_
T4874 4S 7H

/ 13% |
B 40 S27 A CLRINTR (1)
5 OV 44 68 108 68

aid als 121d ald 2INTRID
S25 93-44 SETVTIMER__3\r “|r

7Q16 7a\e_
THsTy TY STH

&% a) 13
~ 30 _48- 3 TINTRCLOCK

gS
2g
3

CPU Bad INTERRUPT RODRESS & LIMIT REGISTERS if

BR 13035
POWER LOW 4 IV TIMER INTERRUPT
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95
169 + SV / Ef 6S t¥ 765(0)

Ay — tao
R23 +o?!

bL2gfz Fols /LEV{9)
Litgas F417 (4)
Lgay Fag (5)
Ltd As

21 119-9 7 INTR (6) 11g 6
af 68-9 7INTR TZ) 105)97 EOL

TYLS 348

187 146

THL5159 E/ GSL14 7G5 (1)
40 19-9 CLEPRINTR f2id Aol¥ 490

ais 2g4/
at G4 215 INTRADDR(3) BAG Ode 2A FOlE

Af ess oe 2\A/ A312 1gA3 a 5
d 19 AL Q4lg i3jAy Fa

aso i as
30 56-14 CPINTR(1) figé able s/he
40 R12 QWE B 155)R ATL Haga? £0145

4 THL5,348

“7 46
THLE 59 fl GSK 7GS(2)

i3|D ag 4 490 lr
ai{g 3a

31AO Qelé igfs FOIS

219i adl7 Ls FIZ
4lAt 4g any Fa\f

Q540 Lig AS
20 56-3 CPINTR(2) Hej& ablis Ab

ibyR QT 105)A7 £0\L5.
TYLS SYR

107 Ob
74L5259 El GS 768(3)

13 aol4y 4 80 lr
Qs aaat

3180 Qile 2ef2 FOE

2yAi a3 Las FAL
{42 a4lg 1igey F2\g

asta alas
20 Jb -42 CPIATR(5) H4JE olds Ac

AR T(t DjA7 £0145.

TLS 348

97 4

THES 259 5AE/ CSL Gs (¥)
13)D ne 4 |A0 i

ath 3 a4

a\ao0 aay 2qh2 FOlE

1491 ae Lao FIT

{\R2 HQ 13A4 F219

NS asia 1295
NS 20 Se: CPINTR(Y) HE A644 LA
g ik arte 1087 EOS
8 o THES 34a

s 7 8
Sq 7928259 Ef GS)/4 765 (5)
> 21D O14 44 A0 r

ails aha!

N 3)A0 eal Lght FOlL
2 ZlAi Qal7 Lg A3 FIIZ

1192 O49 13qj AY Fa

asia Eg AS
20 56-40 CPINTR(5) Lol E o¢ if tLe )

15 A)R 7 Lz a? £0 EQS
TLS 348.

CPU 822 INTERRUPT REGISTER & PRIGBITY ENCADER 22

RADOBE
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ACA

8009 OF
ARI

BO03 48

2295-9 LEY (A) zal
424527 (7)

2aG5-6 (3)
2h 86-15 EO (5)

77 7 te)
7415459 5Jé/ GSh 27G5téb

2019-9 CLEARINTR iD ad\4 4h A0 r
ais Solar

2494-15 __INTR ADDR (3) 2180 Q2le Loft FOOLS

af _94-46 (4) 2lAi Q3IZ 14Ad FAD
af 94-19 (5) {Az one Ay FLLg

ase teh h5
20 56-9 CPINTR (6) figé — Qblit Uae
40 _ Ri QVE B LR 7 |i (Q\?? £0\15

Y¥LS 348

67 6b
TYLS ASG Ef GS te 7¢S(7)

L3\D ag 4 440
ails 3elo4

3)70 Q2lé ight FO\g
214/ aalz 13 FAIZ

11A2 419 134A4 F219

O50 id a5
30 56-7 _CPINTR(7) HE bla ag

6dr alg 10497 EOS.
o T4L 8.343

oSsr Gsh/4 7 INTRENABLE
2a 95-14 76510) 46 A0

22 126-14 7GS(1) 344
32 716-79 7G S(t) aft Folé ILEV (0)

22 106-79 7 GS(3) 1e)f3 FAIZ (1)
4496-19 7654) 13)Ay Fala (2)
24 86-14 7 GS (5) ALIAS 83

7e-/4 7C5(6) 11 ae ov TH S374
66-14 7G5(7) 107 £0 \15_. 3Id0 aol INTRLEV (16)

TYLS 348. Wind §=Qils (12)
Tipe Qalé (8)

8p 319 (19)
{31Dy a4 ld (20)

2298-6 ITLEV (3) f4\n5 — Q5|LS (2f)
6 _95~ 7 (AY 176 Q4\% (2d)
2h 95-9 (5) {8ID7 =a7l49 (43)

TE
20 48-8 CPINTRLEV df} 4

4 _¢-42 7 ENINTRIEV

O5-g TLEV(O)
BS-7 ()

75 Ag 65
95-9 ILEV(2) 151AG I519O

a4 G5: (3) 13184 73\ a4
22 _G5 -7 (4) 12192 42\A2
22 95-9 (5) 12\A3 10\A3

74885 74885

4] A<B IZ 2) AeB |r
3) AB 3) AB le 39
i] eB fs y| AW |S A304 INTER RY PT.

Wd. Od
at _b49-f6 IFLIM(4) 1130 1|30
24 _£4- 74 (3) T4IBI 14184
a4 b4- fe {6) ff \Be 1 \Ba
af _ 64-19 (2D 9133 J 1B3

af _64-2 LIM (0)
21 _ 64-4 )
11 G46 (2)
2! 67-9 (3)

O5-f4 TINTREVABLE

CPU E224 LNTERRUPT REGISTER £ PRIORITY ENCODER 23

R 13037
INTERRUPT LEVEL REGISTER BLIAMIT COMPER ATOR
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36 23

173
PRESCCARY

fA 7) 5[ 25

.

ERR

o 7 4 v5

nm EPE

CPRICCNT.

COUNTENABLE

FPRE
+5V

Lé
R&

READ RIC

100 26
D als 4d D alg

Six y =)

CPRIC

24STY

r

7Q |B
TYS74

ARI ACR 8008 0fF

8003 18

CPU GLL

R 13038

XTAL 2

Hoy J 8

|

CPRIC

36

745 \3
|00

CPRICCNT.= @RS
IQ MHZ

f 5:

NE 3:

PRESCALER far REAL TIME CLOEK

—J6

L\74¥s5

Lalo

XTAL DANTRONIC

XTAL DALE - 33A

CEO -e

<a¥
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175 Sf
ay [745374

21p0 Q0\2 RIC{Q)

tint ad (1)

Ts 4 DL AL\é ia
3 a3 4

RH Plaine?) Laipy a4lZe (%)
R E CO LY1D5 QS |S. (5)

—Lt1DO aol L7\ing Q61K (A)
—iADd/ afl 181n7 O78. (D
—1|d2 Qa \t3 Te
—2)p3 Qa diy 4

THS 163
TPE ef ba

2) ai 10 TYS3T4
Sino Qold RIC(8)
Yipl Alls (D

O 7 fat 4 Tt atle (10)
R E— C0 ips A319 (il)

—£| DO Qo\lt (3ipy G4 |id (2)
—d)p/ Ql ltt 14105 Q515 (Q)

4lDa Qa {1\ng a6 l¢é (4)
—LD3 Qa lt 48107 A719 (75)

fa ri ssl 33
2 E CO

—L\D0 Qo dt SETIVIT/MER
— 5D Of dz
—1) D2 aa
—21D3 Aaly

745 63
TPE CH 43

2) xy 10 THSOT¥
4 3IDO QO \c R

4lp/ at

wae 77 11p2 Asie E;
R E €0 Ap3 alg (19)

—4)D0 aod 13104 Qld (20)
5\p1 at l42 14105 Q5

r _\Da Qala {7\de ble Ld

—2)D3 QALY 18D? = Q7Ue (23)
T4958 463 THE
TOPE Cd “/| 4

24 _3¢-3 CPRICCNT 2) atid

24 _25-15 __PRESCCARRY
24 5 = 15 COUNTENABLE

24 36-8 CPRIC

4 _ 1-73 TF ENRTC

N
~

SN

8
sy
o

5

Sg
a

8

i)

%

CPU Bad REAL TIME CLOCK 25

R 13039



176



AAI AGA GOOG Or

G003 48

49° 177
TYS 379

4 79-3 CAUS IN(16) 3ip0 A028 FEDAOUTLO)
{ 73-5 (17) apt QUI. (1)
4 73-7 (18) TDL alg fa)

1 73-9 (79) 2103 G39 13)
4 73-48 (0) 43\Dy = aQ4li2 (4)
1 73-% (if) 14IDS = 5115. (5)
1 23. /4 (22) 17\p6 bide (6)
1 23-22 (23) 18\p7— 7149 (D

TE

¥ 3-42 CPICDATAQUT. it) 42.0v

é
2? 18:5 RECDATA(O) 2)745244Ug ICDAIN (6)
27 48-6 (4) 4 16 . (f7)
47 48-7 (2) b 14 (78)
47 18-8 (9) 8 : i2. 9)

8
£7 18-9 RECDATAH) 11174 S244 | 3 TEDAIN (20)
27 18-10 (5) 15 5 (2f)
47 18-¢f (G) 13 7 (£2)
27 48-42 (D tf c g (43)

4_4¢-4/ TENTCDATAIN. hg

38
TY 53TH

3IDO aQ0lz TE STAT (46)

4iDd ails (77)
TD2 alg 7)

—61D3 a3 (49)

apy An (20)
27 _/7-/2 2 DATASETRDY 74105 Q 5l#S. (Qt)
27 _/8-719 DATA AVAIL {Tipe ably (4)

37-6 TCQUTFYULL 1@1D7 Q7149 (23)
TE

¥ 13-2 CPUCLOCK if} "7

4 f-f0 7 ENTESTAT.

7 a7 | J7
47 18-44 TRBUFEMPTY 1 |7425\,3 L174L5\n2 W745 \ 6 TC OYTFYLL

27 20-8 7 VARTRESET. 2} 438 O4 if 3] 132
49 39

AID als
¥ 71d CPTCDATA OUT DIT

ol 7216
THLS 74

f/

1A pa ie +3V 10k he

Ov LyRIG i Sy fo Rao, ct, 50

700 nS ) b00n8

tym al 43 a7 as
al 1a[4 40 Qld 1 DATASTROBE
= =

+ tk THLS 124 7415 123
39 hg

; RIG

4727-7 RECRDY

v 106 39
DAL) 7 RST DATA AVA.

4 3-10 CPTCDATAIN Tite

701g
TYLS 7H

c) |

CPuGdsa TECHNICIANS CONSOLE INTERFACE 26

R130 40



178



179. 2 SV
: BIDM LE SY 30

$s GX 4K MM S5307AR | 47
dl oa l4 ila cL B\74L5\, 6 UARTCLOCK

- Ales 10 oY

O I,1 ss _|4_ J 8
tloezgl3 J = +SV 0 3V DouT Le

ove R10 —LIEXTFR
55 EXTCL

944.6 kip we
XTAL Sd

721)

R

Vv *]

47-8 > VARTRESET.
17-73 REC DATA

22) 78
26 49 - £9 TepAOUT(D 26\DB/ Si RDdI\ RECDATA(T)
46 19-46 (6) LINDBL RDA Ld (6)
a6 29 = 7/8 (5) 28\DB2 RDS UO om
26 29-44 {4} LIIDBY RD4 1G (4)
46 89 = 9 (3) LOIDBS RDS \8 (9)
ab 29-6 7) 3/\DBe RDE |Z (2)
4b db G= $ (4) 34\DB7 RDIVG (1)
ab 29-4 (0) 33/038 RDSIS om

@ AY-5-1043
21-6 UARTCLOCK 17|RCP

46 39-9 2RST DATA AVAL 18-] RDA PE (23

46 50-42 7DATASTROBE 19 )DS FE LY
37-8 VARTRESET ZL AXR

3BYICS OR LS.
“Y 35\WP

37IWB2 LOC 84,
Re 38\INBt

IEPS DALI DATAAVALL
c 3617 SB ner 2d TRBUFEMPTY

ov £S 58

fs 149 40] 25 7
di-% YARTELOCK 2) 75 150P ), 1 TRANSMDATA (OOH BL «

27-8 UART RESET 3 pa DATATERMRD 1004 BY

Lev
qJ

17
® >1004BL 7 RECDATA HIS 159 | g3 RECDATA

? ov
SL +5V

17
es >1004B) DATA SET RDY WINEELE b22 1 DATASETEDY
Ac)

s 5 Ov
8 4|
8

2 | 37 37
~ 36 497-3 7 Po £2)74L5\/4 IITHLS\.8 VARTRESETBS C1317132 10\ 13.2 ye rTH ‘ 2k2

R7 ' <7?
BY INGIH fonF = |_9)74L5\,8 78
~ ive. cf oYRS —7 St Tov

18-19 DATAAVAIL 13 PS e
oF | 27

: LL\TYLS\ 10 RECRDYO4 »

CPU 842 TECHNICIANS CONSOLE /NTERFACE Jo?

RIZO4d





181 *5V

R1BOVE

LS OWE L
Bo YR 23

3 L003 015 ENPRE, 2/D @ PREFREQ
4 4-3 CP PREF REQ cla

® A24574
34 _g9-5 2 PREFETCH /

7]
pfQOI Cid UNIT FUME (I) 151745 \ 2 af Lb 23

oY 745 \W@ “ilo @\g OPREQ
af 00 “\7

1003 B83 YNITFUNC (2) £\74S 7alg 1 OPREQ
$1003 B16 ENOPFETCH 2\ 00 74574

¥ 4-44 PLOG ADDR Oy
of __g0-9 7 OPFETCH

Ey] 4
3L9OI R23 UN/TFUNE(2) L1798\8 745975 78
30030 16 ENIJUMPFETCH __5|00 Liuive @ol2 91745 \.8 JUMP
“ 7Q0\3__ _10\ 00
>1092 629 YMITFUNE (9) Sipf Qr\Z

51002324 YNITFUNC (4) /\D2 Q2\l0 WRITE
* 

Adal fd 
2? WRITE

31003024 YNITFYUNE(S) 13103 Q3[Z5

. PR NIZ 2 LIMITCHECK
r_R

y 4-14 ECPLIG ADDR 3} Ai
@ 22 ONE C

100
J/ 80-8 OPFETCH 11775 \33 7 JUMPFET CH.

18-8 LUMP 2) 00 100
31 Lig 6 START Wo AD

100 loo

4N74s |
Jf 80-5 7 PREFETCH $100 av 48 708 |

Ls als
205-73 CPPREF/R 147

21k 7alg 2 Yo (NSTR
Ty Stte

100 159
3f 429-6 START Yo f2\7495 \wtf
34 139-40 OPERAND 13|00

ov. 0/08
VACA “0 OPERAND

54-43 CP/Q STAT L347

121K Q\? 1 Yo OPERAND
Ty Sts

14

| 78 130
] 108-9 Yo OPERAND #21745 ‘df A745 \y/0 YO WRITE

{2-410 WRITE Z3\00 o4

& 34

oN 2\ THS med CPDATAIN
eS 33 f15- 8 2 MASTER 3) 02

JY
S 108-17 + orER AWD M5 \y3 CPLOSFAT
Q 

LH“] o£
5 

205

= 108-6 2 Wo L[NSTR HN745 \p£3 CPPREFIR

Sq 4] Oe
9 ate

S39 115-9 MASTER my I)745\.8 72 SENDADDR.
% OW

203

f1\745\ 544 7 SENDDATA
130-40 Yo WRITE 13) 00

@ CPU 22 CACHE MEMORY & Yo CONTROL 28





&

)

t

=

=

1g 183
30 139-4 STATE (0) £17495 ? SETPREF
46_23°- 5 PREFREQ 2) 00 RT]

HI7¥S \n 6 PREFETCH *
bt 80-5 2? PREFETCH 3) 00

IF
JO 129-4 STATE (0) f2\745 \¢/ 49
28 43-9 OPREQ 13100 21745 \W8 OPFETCH *
Bt 80-9 2 OPFETCH 10\ 00

30 139-4 STATE (7) 43 8
30 78-3 OUT SIDELIM {| 745 7 10
28 42-44 7 WRITE Z| 70 1\ 745 4 TESTEPAS
af 69-5 7 TEST CPA 2100

30 439-4 STATE (1) )
3055-6 LIMUTOK. 1174S \%
28_78-8 JUMP FAEL
3149-8 STPTE(S) 4 0 390
40 470-7) LAS YLIN 4) 745 10\745 LOADPREFIC *
28 _78-8 JUMP 5} 70 {1} #0
30 L48-5 7 LOADPREF IC

99-3 7 SETPREF
$0 139-4 STATE (1) f 109
30 _ $5 -¢ LIMITOK Z\749S
48 _f2"/f ot WRITE 4}20

30 130-8 7 ADD Pf a) 5 3 109
110 10|748 READCAM *

of _69-8 STATE (3) 41745 \ 12\ 20
10 470-7 LAS YLIM 5} 00 PA)

WO
34 428-8 READCAM IN745 \8
Of 439 -/3 7 ACCEPL 70\ 00

30 139-4 STATE (0) 3 88
28 23-5 PREF REQ 4\745
4 44-8 2 YSECAM 5) 10

30 439-4 STATE(S) 3, WG 1] 149
JO $576 LIMITOK YN7495 L0\7 95 STAR TIQ *
4 _44-H VSECAM ] é8 10 Lt \/0

30 130-8 27 ADDR (O) {0}745 :
48 fd - tt ot WRITE 41 | 10
34 49-2 STATE(R) 43 149
10 470-7 LA <ULIM 41745 \wi24 14-8 7 YVSECAM 2170 p
30 199-4 STATE(S) 13 5 _
30 18-3 OUT SIDELIM 1)745 4 7 LIMITER ROR
48 4h = 10 WRITE PAE Wy)

7

Ot 49-8 STATE (3) 42\74S \,7 7 CPRERROR
30 430-4 LA>= VLIM £31 00 fd

; % f
Jo dtd-t2 RESET 12) 745 \4t / 98 120

5 30 Adit 2 ST Are (oO) 13] 09 2174S 745 \yff__? STATE (0) *
o 50 14924 STATE) 3 35 3190 £3| 00
So 4 4-28 WADD PR FIT4#S \Wwe ¥
& 86 42-44 LIMITCHECK 51/0 3
* 58

Jf - R T4#S
3t 1005 225 PCCEPS 10| 00

QOH 129-5 7 START IO ;
2 58
S 3f 80-8 OPFETCH 11745 \3 58
OB! 49-5 2 7ESTCPA 2|00 41745

Bt 24-9 LIMLTVIOL 5) 00 g 3S
55 - fd ZLIMITERROR L0\ TIS \y 8. LIMIT Y {GL _®
110-11 7 €PAERROR ii\ 70

CPU G22 CACHE MEMORY £ 1/9 CONTROL 29

RIZO4S





10 470-7 LR<CYLIM
- 28 4b = 14 LLEVUTE HECK

© 130
40 L70-7 Lhe ULio 2745 \yt LA> 2 Uta

. 430 185
4 180-7 LA <Le//4 £4) 745 \yd 55 | 5S

Lo7 745 p2 4 B= LIM/TOK
2\00 5100

O4 5S

91745 28
42\ 00 78

55 11775 \3 QUISIDELLM
9 180-7 LA ¢LLIA £2) 745 /, 00
438 16-14 LIMTEHECH 12| 00

78
34 49-5 7 TESTCPA 4) 745\¢ ?7 SDD BASE
28 #2: 74 LIMITCHECK. 5| 00 430

51745 \y6 ADDBISE
oY

130

6 155-2 LOGARDR(O) 91745 \,8 1 PDDR(Q)
OY

15
3t 80-8 OPLETCH I745\, 8 TLDENPREFICay ys

@ 190
Jf 80-9 1 OPFETCH 13) 745\\u ADDRSELOv ys

139
Jt 80-6 PREFETCH AN7495\—7 STATE)
of _8n-8 OPFETCH 3] 02 SE

121745 \yd¢ 7 STAT ELO)
3\00

139
34 _ 80-9 2 OPFETCH sy 74S yet STATE(I)
34 49-£ TESTCPA 6] 02

By
&9
9

S
cy

Ss

Se
8
in)
As)

CPU 84d CACHE MEMORY & YO CoMTROL 30

R1GO4Y





d 187M6 Aid Ue RESET 41745

C4137

RIBOYS

‘ 70 4& 80
@ 29 99-6 PREFETCH * f 745 \pd lp als 1 PREFETCH

2|00 Fits
ale PREFETCH

14574 +5

re | wT
70 e307 &%

29 99-8 OPFETCH * 41745 \no 1210 2\9 ? OPFETCH
" 5] 00 ale

7014 OPFETCH
ST.

3G}

70 4h 69
49 1410-3 TESTEPA* 91745 \8 21D Qs 27TESTCPA10\ 00 ys 3\7

1alé TESICPA
74S?!

i a |

70 105 69
29 69-6 TESTCPP 1217495 Hf 41D @\9 ? STATE(S)

@ 13100 aT
7Q STATE (3)

745%

13

10 a 7/28
29 _90-8 CADPREFIC *| 11745 3 Zid als 7 LOADPREFIC
29 120-17 7 STATE (0) * Z| 08 ar

Era LOADPREFIC
74S 75 Psy

/20 Wie y2g| **"
29 109-8 READCAM* 41745 ‘Wb féiD alg 7 READCAM 1Q0S B24,
4 14-44 USECAM 5| 00 WNT ‘

7018 BEADCAM

74574

ce ae |

140 GA HG
29 119-8 START /IO* 91745 \8 £10 @ 2 START Vo

729-9 LORDYSYN 10\ 00 317

e@ 7016 sper tp
745 4

i |

LG 729
@ 33 213-6 Vo READY ilo @ LORDYSYN
Rs 7 “\7
} %ttc4 7 HMASTERCLOCK 11745 alg 7 /QRDSYN

| N LZ} 37 1574
13

2 28 _B3 ONE C 10023 Ile
2 a sy ~~

| Re 4935-9 LIMITVIOL * tL} D alg LIMITVIOL
| ~ fd
| 2 718. TLIMITYIOL.

i) THS74
| ° 139 1005 ALS,

80-9 7 OPLEFCH a\74s oi t OPERAND
| 28 _ 78-8 DUP J]oa 739

| 31005 Add ACCEPT ACCEPT

CPU 822 CACHE MEMORY & Yo CONTROL df



188



134

189 IIBS46
34 dé/-14 PDDR(VB) L\A0
34 161-10 72D) lA?
34 Lif é (20) Shad
34 Léh-3 BDDE PAR. 1Q\A3
BY fbb: SF BRD RI 5) L204
34 162-10 (17) LEAS

BB PLDRESSED

2130

HIBd
“4 61B2

21 ee fos ZPD | S/L 7 7
721k IBY

15\BS
53 z

tT el a STAT 7g id CPUDEVADDR(Yé)
Abeer x UD,

ae CPUDEVADDR( 18)
£| 512 

(£9)

sf
A Ea CPUDEVADD PLO)
Pe CPUDEVADDR PAR

+L ONE _D

ov

OY Zo -3 ALDR(21)
34 fh) (22)
BY LEEAAY ADDELO)
34 184-10 ADDR)
34 4B/-14 (2)
34 18-10 (3)
34 48f- 6 (4)
BY 184-3 (5)

JS4 £74: 44 ADDR(10)
34 472-10 (9)

34 478-14 (8)
D4 188-6 {6)
34 182-3 (7)

24 {18-3 ARDR(IS) 4,
34 711-10 (77D) Bk 193
34 476-6 (ii)___.9 \ 743k
34 11129 (3) 10)260
34 174-6 GY 7) fe
56 f3d-5 DATA OIF 75

0

atf
é

a res
R27) 208 Ww Ml oy

Pf

Zty ak 104 ald
ee 36 L914 DATA BDY 91745 \ IN745 pd 5745 \ 6 DATAR,
RPS 10) 09 J es 40\ 192 oY

Q ov
g

SO Wynd ADDRESSED 1 SY 735
NS 47 202-6 1 RATAPABOK . J\745 Wb 11 749\33 CPYUMACK
So tHe “Z| 00 735
* 214-6 DATPRDYDEL. § 4) 74S
3 L 5| 00
S

144-9 ADDRESSED 9, 54 1395
17 2tg-4 DALLA PRROK LO\TYS \o8 745 \2 CPY ACK
240_48-tl 1 INTRRED 42\20 10| 00 135

22-6 DATARDYDEL 13 121745 \¢ 7CPY ACK

t £3190

CPU 842 SYSTEM BUYS ADDRESS DECODING 3a

R/9O4E



190



AOT.wer [eh 62 Ty4gy f 60[FLNO FWIL eT SALT TAY SALIQFSOP oca[]¥ 42 no |Ags ;Tes 92 Loss (s0tF— UIISGW BoMIG TIT? IN SALTG IN SaLTF 4OUN THDE OF -FFE40F Cd Me Hefi G L100 FWiLe ELIAS9 70 [9 5 ALT YoU Ta¢* 7-70 67x || 707 on, de im JAg+ GF £0. LASTFE a TRF ITAL Sed

LTLSUW Glo wt Aod TYAO AOT F van oh Lae 09 WD 7OT 96 is 4 C(t aN 7-7 ie Lt 00 [OF G suite ciel THF ICbs O9t n el? SHO Ger | ASE SOF FF 96— KIGIL IN SHE F F €or 7 NTIS OF -74E 9¢GE GAE AIG TIS Wd 9-COTOF FFsROAL TASTE OF-AG46f£?Aol00 ai Tr ( 6olFIG TIS dD TA SALA GNX 4h UF €\ SALIF60F 402 ta Ke Oe CAG Wi tas O-FIE 96HA S 4h 17 TI5WOD 9-H 1Ir Gf F_]8 x | yor? 70 [Et THILO AT 96* 1] (PA Saye oe 7isndy 7-60F00 SOF

t0 (6 GA SHLTF ofNO FFF dD S48 60 BLGO? OSKLAle 7 LaxeIs 2-607 /¢OFex SNE dd ta? Z IND G-F 7S weGH_ OF
406008 Gt C008

gIe Cue
BUS MASTER SELECTION LOGIC 33

CPU Gad

RIDO47





46A E009 07
BAI

800378

193 18.4.

75 138

5/0016 13 1 ADDR (7) dol 2 ADDRID)
2 (4) 7) é (6)
5 C40 ) 35 10 (4)
¢ Bio (0) ia) 4 (0)

15 {84-9 SBADDR (7) 4

15 184-6 (6) 5
15 184 ~ 15 (1) i
15 489 ~ 12 (0) 13

3 181

“Le 75 198
,1001C 1A 1 ADDR(S) Lg ) ADDR(5)
i AL (4) 1g g (4)
cl! (3) 34 40 (3)
3 All (4) 154] 14 (2)
&

/§ 184-8 SBADDR (5) 4
15 184-24 ) 3
15 LBGILG (3) 7]
15 L84-46 (2) 12

E

] 129

176

751358

351001 C477 ADPR(15) ig 3 ADDR(IS)

SAI? 4) Td 6 9)
od Cd (9) Ve V0 (9)
5 Bi (8) 154 4 (8)

45 fTH-G SBADDR(/S) y

15 174-6 (44) 5
15 474-75 (9) if
“5 L£74-1é (a) 13

£ 177

| Ly 75 138
51001 C16 7 ADDR(19) ig 3 ADD2(13)

Bib (/2) TO y (42)
CIS 7D) ch 10 (71)

5 Bis (40) 156) Z £40)

15 {74-5 SBADD RII) 4
15 474-2 (12) £
45 £749-73 (it) i
15 174-16 40) i3

£
; RY

y
75138 64

5001 Cli 7 ADDR PAR ig 4 ADDR PAR

rd Bll 7ADDR(22) TO 6 ADDR (22)
C18 Gn ch 10 (ei)

5 Bila (76) 54 Ly (46)

45 163-5 10 ADDR PAR 4

15 164-6 SBADDR (22) 5
15 164-75 72) dt
15164 -f2 (46) {3

E tof

| iy 75138
100/ C20 7ADDR(21) dg 4 ADDR(21)

S$ Bio 20) 13 é (20)
5 (a) (49) 36] 10 (49)
3 Bi9 (18) 154 Zi (48)

15 169-5 SBADDRI21) 4
1$ 169-2 (20) 5
1§ 144-19 (4.9) 7]
15 164-16 C18) 43

3

48 189-4 7 SENDADDR 149

CPU 842 SYSTEM BUS ADDRESS TRANCEIVERS 34

R 13048





AGA GO0IO4
AAJ

800348

195

15138
1001 C25 2 DATAT) dol 3 ATA

3 Bus (6) Lol 6 (4)
rd Cad ) ch 10 (Q
4 Baz (0) 15] LY (0)

16 754-9 DATA OUT(D 4

16 AB4E () 5
16 L354 -75. Q) if
M6 LEY 22 (Q) 13

£ 157
AS) 75 138

loot 24 1 DATA (5) tg 5 DATACS)
rd Bay (4) Tol A (4)
$ C3 () a4 10 (3)
i B23 (a) iS] U4 (2)
¢

16 £54-5 DATA OUT (5) 4
16 154-2 (4) 5

16 154 79 (3) if
V6 LE4-16 (4) 12

£

| ag

742

75738

1001 C29 7 DATA(I5) Lo 3 DATA(15)

S B38 14) 7g 6 ED

re Clb (9) 9 10 (9)
5 Bz6 (8) ro uy @

se L44-9 DATA Our (715) 4
Me L946 (44) 5

Ma L444, (9) tft
16 L44- 18 (8) 13

s 144
9 754

1001 648 2 DATA (13) Lg 3 DATA (IS)
SB (2) 7 6 (12)
S$ C27 (em) IA 10 (12)
5 Ba (40) 15) 14 (10)

16 LH4-5 DATA OUT U3) 4
Me 1448 (72) 5
16 LY4 AAG (it) if
16 144-16 (10) 13

: £

| By

132

75 138

5/008 C4 7 DATA (23) Lol 3 DATA (43)
5 BY (22) To 6 (22)
5-4idot 40 47) Ie {0 on
5 BIO (1) 154] ly )

He 134-9 DATA Qur(23) 4
Me 139-6 (22) 4
to 134215 7) {{
4 134-12 G46) 43

EE 137
| “9 75 138

5100203 LDATA (24) 2g 4 DATA (EN
5 33 (40) 1 4 (10)
$ Cb (49) Ia a (19)
5——22 (18) 15) 14 18)

46 154-5 DATA OUT (Ah) 4
16 134 - (20) 5

16 134-79 G3) 7
VER LESTA G8) 13 r

28 203-41 LSEMDDATA Ly

CPU 842 SYSTEM BUS DATA TRANCEIVERS 34

R 13049



196



AAI ACh CO0307

G003 18

197 W253

75738
51003 Cb 2DATA OYT io} 3 DATA Qur
S84 7 DATA PAR (2) lo 6 DATA PAR (2)
5 Ck C1) ch 10 (1)
j—_24 (ay ii iy (0)

34 _ Sil 1-8 ONE D Fd
t6 133-3 DATA QUT PAR (2) 5
fb 173-4 (1) tf
46 453-5 (0) 3 r

28 £O3-4/ 1 SENDDATA BY

RAG +5V

4/00/ Ba 7 SEL IN (Q)

51001 BS 7 SEL OUT) | bye

att
75 738

>l0o1BS 1 SEL ovr) ig a
$1007 C4 7COM SEL 7 4 COM SEL
S/001 BY 2 SEL IN (GY cs 10 SEL IM
jiooic a 7 BUS REQ iS) 14

33 205-10 CPUSEL OUT. 4

5

if

33 15-5 PY BUS REG. £3
£

Lov 22% ov

aor
75 138

s/001 C9 2 PINT ag 4 PINT.

3100739 7 MACK 74 6 NACK
S120/BG 1 SYS RESET a7 40 SYS RESET
Siaoics 7 SEL ACK 15 ty

4

Je 135-3 CPU MACK 5
5100 2B.30 CPU SYS RST 7)

33 05-6 CPU SEL ACK 13

E

tov “2% ov

1974
75738

>f00168 POK 2g 4 7POK

3100188 7 ACK 7g Z ACK
$0017 7BUS BUSY ch 10 BUS BUSY
54001 B7 2 DATA RDY Ze Zi DATA RDY

4
Ja (35-8 CPY ACK 5
23 £5 9 MASTER Za

Li
E

lov 1 OV

OY
194 -% ACK I\745 Not (ACK! MACK)
201-6 MACK 6] 02 a/é

UN 745 ACKINACK

4 O4
191-3 1 POK 8\ 7435 \ a 70 2RESET
201-70 SYS RESET 3) 04 ; (2

43 12. RESET

CPYUEL2 TRANCEIVERS FOR SYSTEMVBYS CONTROL S/GNALS 3b

213050





48] ACA 810630

800130

A, Fad x

MIR (56) fa 00 af 22 ! 27 {

MASTER CP 76-6 eTU UU UU

aa 190-15 ot LJ ce 1 |

aZ 490-14 6 fool L__J Ld | ee

ac 190-43 a1 ! rl fT pL

aD 990-18 g ! ro PL

CYCEND 179-6 od J | 1 TE

CLECNTR(O) 178-8 y |

CLKCNTRU) 189-13 a 7 J 7 TL

PUCLOCK = 69-6 a | — SL ‘

cpuctack §15b-6 O_l l LJ LJ LS
je _“S0ns 1. 20078 abe L50ns ate J00 ns

CLACHTR(O1) = FUNCTION

POWER YP

IMPCLOCK 186-8 0 l LI l I Lt | 7
CPR 156-8 ot LI LW! I Lt

POWER OK 2-1 |

*POWERUPRST 186-10 g |

(TESTE TEST EXO) 197-14 9 }

» OUMPL SELCOND)197-8 as ! an

ENCLOCK 206-8 Y L___] |

+ SELNEXT 186-9 0 | Po LL

SELIUMP (86-6 Oo | ee

*ENTEST 187-42 9

* EMJUMPAODR 187-6 07 | a

CS ADDER : a | a I = Pow? |

M/R | (2) (a) L (ewe)

Conéro€ séore locaéton 0

conéazns a zing Zo POWUP.

CPU 824 TUUNG DIAGRAMS FOR
VARIABLE MICROCYELE & POWER UP





. 201
CONDITIONAL JUMP

e MICROINSTR. FORMAT 0 ; COMD. UMP I leoip ivi? |
IMP CLOCK 156-42 ot “| LJ | 1 7

CPMIR 156-8 7 L_J ~ 1 | 7

CPUCLOCK (56-6 a} | LJ Ll LI

*UWMPESELCND) 197-8 ab J

EN CLOCK 206-8 0 |

» SELNEXT 186-5 ;
* ENSEQ Mole !
*ENWHPRDDR 187-6 a | |
54,50,7E, PUP 196-479 Hb boll ft47 ! Hie: ¢) : 0017 L

jx LMP 15 EXECUTED | |< M0 IU/P|

@ When a jump as execed eed:

fhe mitroinstructson féme ws doubled.

LOOP _BETURN

NEXT F/ELD / LOOP 2rw] LOGP_RTN

IMPCLOCK 156-42 @_]| LJ LJ LJ ‘|

CPMI2 156-8 0 LJ Lt i Lr
CPY CLOCK 156-6 a] Ld L Ly

LOOP BTW 206-6 of L.

SEL COND 198-4 ol LC

ENCLOCK 206-8 0 | en

@ *ENSEQ 116 Ht 4 ! | |
$450, °FE, PUP £96-47914 0 1014 LUBA) N 40/4 | 2000 [

- , T7 CPLC 107-8 | IAN | Lt"

E20P STpBr) |e__L00P EXIT
az

8 The microinstruction time

S és doubled at loop exit.

5
2

S
S

CPU Gar THING DIAC RAMS FOR
CONDITIONAL JUMP & CONDITIONAL LOOP RETURN
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TEST EXTERNAL INTERRUPT

TEST EXT. INTERRUPT ATEST LIMIT VIGLATION

e@ TEST FIELD ) ae INTR. TEST LINVTR

IMP CLOCK V56- fd ot “1 lL { L_ 1 7

CP 2 156-8 a LI “LJ LJ

CPU CLOCK 156-6 y - LT om Lt
TEST 777-6 oS Lis L

(MRONLEATINTR) 435-41 a | -
EN CLOCK 206-8 , i ee
» SELNEXT 486-3 OI | ] a a

SELIUMP 186-6 b 1
» LENSEQ 116-74 ; | -——
1 EN TEST wri 4 r

e@ S150, PUP (96-479 U8 IT MCRD) MIR 4) | WRIT |
C3 ADDR (0°71) I = = | = [ ¢

TEST LIMIT VIOLATION.

TEST FIELD L7és7 Z/MF | i LEST LIAN ]

IMP CLOCK 16-12 0 Ls L_ LJ Lj
CP MIR 156-8 g 4 Lt LJ Lr
CPUCLOCK 156-6 ot Lt Lt |

TEST 177-6 g tO L

“(TESTS LIMVIOL) 127-8 a7 ! "

ENCLOCK 206-8 0 | i ee

Oo * SELWEXT 186-3 4 1 ! ! [>————__
SEL JUMP 186-6 OI | ee a

EW TEST fara 971 i | [-
Ss S¢ SO°KE, PUP 196-479 1d MIP (TH) HIRED WIP LEED) | ZEEE

8 CS ADDR (0:44) [ = C= I = [ Zz

y in case of é rap on timed veolagton
Ss CPU CLOCK es disabled.

§

@

CPU 824 TIMING DIAGRAIAS FOR





467

810702
RAZ

800130

205

INSTRUCTION FETCH SYNCHRONIZATION

NEXT INSTR

MASTERCP

CYEND

INSTRRDY

7TRDYSYV

CLACNTR(O)

CLKCNTR(1)

PUCLOCK

YMIT SYVCHROMIZATION.

12 (5,6)

MIR(7)

MASTER CP

CLOCK ST (8)

CYCEND

UNITRDY

7 URDYSYN

CLACNTR (0)

CLACNTR (1)

PUCLOCK

CPU 8E7 TIMING DIAGRAMS FOR

INSTRUCTION FETCH SYNCH RONI LATION &
UMIT SYNCHRONIZATION

76 6 o— Il ! | fl {
179-6 gL LJ Vy) US L.

M00LE LS y : ee

a ———l
eG | i] |
189-43 gL 1 ! I] i

169-9 o_f LPs | “LST
| fl \ BITING |

¢

él 20 L0 ZO

194-45 9 fr

1-6 gJUUUUUUU

190-14 91 — ae
179-6 Q — L.

10020 743 y J

eG a | , 3
(me oT | tS | |
i le ee lo
469-9 ol Ww LH wel



206



4GA

810703
AAI

800130

207

SET LNTERRUPT LEVEL (external éaterrupl request)

350ns

20 750

INTRCLOCK 47-78 oI ~L J | | | J~
> CPU ACK 195 - f4 0 i i i

89-5 y |

INT REQ 48-440 H ! [TT

SETINTR 19-5 gf
60-72 y Ll

CP/NTR (1) 5b -44 y |

INTERRUPT 59-4 0 ore —
DEVINTR 1009B49 0 —

READ INTERRUPT LEVEL

INTRCLOCK 47-42 i Sy J = = J~
LLEV(O'5) =< _ <i qi xX

RERD INTE 5-73 b LI

49-9 y L__

CPTRLEV 48-8 0

INTRLEV (16:23) SXMEWINTRLEV

CLERR INTERRUPT LEVEL

INTRCLOCK

CPINTRADDR

CLR I NTR

CP INTRA)

INTERRUPT

DEVINTR

CPU G24

/

47-42 y

3-745 y

69-9 Oo
. /

79-9 7)
f

60°76 y

56-14 y

59-7 0
/

1003 B19 0

VMING DIAGRAKMS FOR
SET, BEAD and CLEAR INTERRUPT LEVEL





AAT AGA BIOFOSB

00130

209 °

REGISTER LOAD (with CAM address within demedgs).

NEXT FIELD

MASTERCLOCK

PREFRER

OPRER

PREFETCH

OPFETCH

LIMIT OK

READCA A

OPER AND

ACCEPT

LNVSTRDY

UNIT RDY

YRDYSYN

14-3

£375

43-9

80-6

G0-8

55-6

128-8

139-10

M05 A423

1004 E15

1008673

CPU 841

MEXT INSTA EXEC |
|

LWVEXT INSTR.

REGISTER LOAD withovl CAM address within Lermtzts ).

NEXT FIELD

MASTERCLOEK

PREFREQ

OPRER

PREFETICH

OPFETCH

LIMITOK

START Vo

Yo READY

Yo RDYSYN

? Yo INSTR

7 Yo OPE RAND

CPPREF/R

CPDATAIN

INSTBEDY

UM/TRDY

CPU Gba

/ 1

y | 14 | |
0 rk a a im

I

d ee oe
= 1

1 1

y | LE
ft I 1 of 14

0 | yy r
q \ | i

ee
2 fe A eee
b ee ee

1 |

i in |
( ! IL
0 1 i}

d I \=|

WEXT. ee EXEC | YY WEXTINST @ I

4-9 OULU SUP SU
( tot | | an |

43-5 otT il | ee ee ~
I | \ 1 | !

43-9 OL se |

80-6 y i T —— t t - t
a my

l \ » web ,
$56 oT a rost a |

1 \ . H .

1839-9 gy I a Wy LS |
| 1 |

108-6 = g*Sd I an
¢ | H : | \ \

108-7 9 \ i |
I | :

405-19 Qh a ——
|

ay-4 9 ! A
74 j | i !

1008 C15 g l ! io mS
l

er | , —

TIMING 2(ACRAIIS FOR

INSTRUCTION £ OPERAND FETCHES
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AGA

810703

F001 30

JUMP LINK (weéh CAM,

211

address wethen lemels).

NEXT FIELD

MASTER CLOCK

OPREB

JUMP

OPFETCH

LUHTOR

LOADPREFIC

READCAM

OPERAND

ACCEPT

INSTRDY

UNITRDY

CPY Bed

14-3

23-9

78-8

80-8

55-6

148-6

148-8

139-10

0005 AL}

1008C49

1004 643

WEXT ISA EXEC I I IVEXT /VS7RI

I

TIMING DIACRAM FOR

SMP LINK INSTRUCTION



212



213



PROM NO POSITION ‘TYPE

ROA 330 345 6353-1

33] 34] -

332 337 -

333 333 -

334 329 -

335 325 -

336 321 -
337 317 -

338 313 -

339 309 -

340 305 -

34] 301 -

ROA 342 346 6353-1

343 342 -

344 338 -
345 334 -

346 330 -

347 326 -

348 322 -

349 318 -

350 314 -

351 310 -

352 306 -

353 302 -

ROA 354 347 6353-1

355 343 -

356 339 -

357 335 -

358 331 -

359 327 -

360 323 -

361 319 -

362 315 -

363 311 -

364 307 -

365 303 -

ROA 366 105 6306-1

367 104 -

368 103 -

ROA 369 101 6353-1

370 91 -

371 3] -

ROA 372 111 6306-1
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ROA 307, DESTINATION ADDR. DECODING PROM

OCTAL ADDR

ooooooOren(lll ell olooo

oororoooowun oO
01

1

1

0000

0000

0 00 0

0000

10

11

13

14

15

16

17

20

21

22

23 ooooooooooooooooo0°024

25

26

1000 0

-, LOADIC

27

30

= ENCPSCRATCHP

02 = ENCPCPUSTATUS

03 = ENCPOCONTROUT

04 = ENCPEASTAT

05

06 = -, LOADLC

07 = UNUSED

08 = UNUSED

01



01-08

216

01-0801-08

OCTAL ROA 308 CONTENTS ROA 309 CONTENTS ROA 310 CONTENTS

ROA 308, ROA 309 and ROA-310 CONSTANT PROMs

ADDRESS O00rr Orn oOO-0-000 ooo0oo0o0000 ooo0r-00-OOF rKr KF Ore rOrnr- O00 oo0o00000 -OO090r000ODrmrTr ree mee OOOF- OO ooooo0o0o0ceo -O0C0C-000oo0rc0 00 moe OOOO oo0o00000 ooooc0ooreoOr Orr O ooo000r0 oo0o0c00000 ooo0000o00Orr re OOOO oo0o0ooo0oco-  oo0000g000 oooo000°oOor-oro0o00 eo0oo000000 reOCO9O9O0CO oooo0coo0°oOr Or 90000 oooo00000o Oor-oog0000o oo0o000000O-oroo0°o oo0ooo0000°0o oo00o000000 ooooo0oo0coe°oere Or OOOO oooo00000 ooroo0o0o0°0  ooo00000ree  Or 9000 o0o000000 eooo0cocoo  oooo00000em O- OOOO ooo000000 ooo-oao 000 oooo0o0o0°ceooo000 000 oooo00000 oo0o0o00000 eooo000000oooo0o00o00 oooo0o0000 oo0000000 ooooo000ceoo0o000 000 oooo0oo0o0ce°o oo00o00000c0o oooo00°0ceoooo0 000 oooo0oo0oo00o90 eoo0o0c00000o oooo0o0000oooo0 000 oo0o000000 oooorco0o ooo000000ooo0o00o0 000 ooooo0o0c°o9o ooo0o00or-00 oooo0o0°0co0oooooo0o00°0 oo0o000000 oo00000-0 oooo00000oooo0 000 ooo00000 oo0ocooo- oooo0oo00o0°0ceooo0000 000 ooooo00090 oooo0o0000 Oor-oooo0o°oooo0o0000 oo0o000000 oooo0o0o000 ooro00o00ooooc0o0°0o oeo0o00000o9o ooo0oo00000 ooorc0000oo0000 000 oo0oo0o00c9ce ooo000000 ooooo-00Or nnstnor °
ae

12

13

14

15

16

17

20

NOT woNANA

32

33

34
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ROA 311, HALF-WORD MANIPULATOR CONTROL PROM

OCTAL ADDR OCTAL CONTENTS

0 000

1 001

2 000

3 001

4 002

5 001

6 003

7 002

10 001

11 001

12 000

13 000

14 000

15 000

16 002

17 002

20 000

21 000

22 000

23 000

24 000

25 000

26 000

27 000

30 000

31 000

32 000

33 000

34 000

35 000

36 000

37 000
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ROA 312, HALF-WORD MANIPULATOR PROM, BITS(0:11)

1 ADDRESSES 0-777AO =0

AG6:A9Al:A5

88888888888888888888888888888888888838888888888s.88888888
888888888888888888888888
888888888888888888888888888888888888888888888888Or NaTHOM-

8 BeQn
QoO ~Sreenmeeenrnor-OrRPRBRSrSSLfSrer

88 Bf8

ror-OmreBrserBSELBLSBRSS8RRSBLSr
8er88nn r8Besen8BrSBLrsescB8B8LNBrBr

88
88oa BrBn=

megrenr

mR Onn~8rsgerr8eserNoOTNOOMea ee ee
15 16 17

6 17

00 00 00

00 00 00

00 00 00

00 00 00

5

151*28888~=888s=8888=88882888s ]1011121

07 10 11 12 13 14 15 16 17

7 10 11 12 13 14 15 16 170

07

07

00

00

00

00S$88888888888888SSSS888888888888S8ssssss “8888 00 00 00

00 00 00

00 00° 00

00 00 00888888888888888888888888
17°17:17:17: 17:17:17: 17:17:17:17

7:17:17:17 17:17 17:17 :17:17:17:17

7°17:17:17 17:17 17:17 :17:17:17:17

17°17:17:17: 17:17:17: 17:«17:«217:«417:«W'7sd7s17:«17-«17

S888srS8888rnn

S8888LknS8888Ekr

8888RRAS8888rnn
30

31

32

33

34

35

36

37

octal

Addresses: octal

Contents:
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ROA_312, HALF-WORD MANIPULATOR PROM, BITS(0:11)

AO =1 2 ADDRESSES 1000-1777

Al :A5 AG:A9

0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 1717 17:17: :17:«17:17:17:17:17:17:17:«17:17:17:«»17
2 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

3 17.17 :17:17:«17:«17:17:«217:«21'7-«4W7-s«17-:«17-s«d'sd'7-:«417-:«*17
4 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
5 1717.17 :17:17: 17: 17:17:17 :17:17:17:17:17:17:17

6 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
7 V7617:17:17:17:17:17:«17:«217:17:«17:«17:«»17:17-:17:17

10 00 O1 02 03 04 05 06 07 10 11 12 13 1415 16 17

11 00 O01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
12 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
13 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

14 00 Ol 02 03 04 05 06 07 10 11 12 13 14 15 16 17
15 00 01 02 03 04 05 06 07 10 11 12 13 1415 16 17

16 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
17 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

20 00 00 00 00 00 00 00 00 00 00 CO 00 00 00 00 00

21 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
22 - 00 00 00 00 00 00 00 00 0O 00 00 CO 00 00 00 00
23 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
24 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
25 00 00 00 60 00 00 00 00 00 00 00 OO 00 00 00 00
26 00 00 00 00 00 00 00 00 00 00 00 00 CO 00 00 00

27 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

30 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
31 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
32 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

33 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
34 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
35 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

36 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
37 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

Addresses: octal

Contents: octal



AO =0 , ADDRESSES 0-777

Al:A5 A6:A9

212 3 4 5 6 7101) 12 13 14 15 16 17

) 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

1 O1 O1 O1 Ol OF O1 01 O1 C1 O1 C1 ON ON C1 ON O1

2 02 02 02 02 O02 02 O2 O2 02 O2 O02 C2 02 02 O2 02

3 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

4 O04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04

5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05

6 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06

7 07 O07 O7 O07 07 O07 O7 O07 07 O7 O07 O7 07 O7 O7 07

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

11 17097 17 97 > 17-«17-97=«97- «17-17 oo 17 1 «7 7

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

15 15 15 15 15 15 15 15 15 15 15 15 15151515 15

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

17 17 17:17:17 17:17:17 «17:17: «17:17:17 «17:«217~«217'~«17

20 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

21 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

22 00 O1 02 03 0 05 06 07 10 11 12 13 14 15 16 17

23 00 01 02 03 04 05 06 O07 10 11 12 12 13 15 16 17

24 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

25 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

26 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

27 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

30 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

31 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

32 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

33 00 O1 02 03 04 05 06 07 10 11 12 13 14 15 16 17

34 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

35 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

36 00 01 02 03 04 05 06 07 10 1] 12 13 14 15 16 17

37 00 O01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

Addresses: octal

octalContents s
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ROA 313, HALF-WORD MANIPULATOR PROM, BITS(12:23)

AO = 1 2 ADDRESSES 1000-1777

Al:A5 AG:A9

OT2TFS STONEY

0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

1 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

2 00 00 CO 00 00 00 00 00 00 00 00 00 00 00 00 00

3 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

4 00 00 00 00 00 00 00 00 CO 00 00 00 00 00 00 00

5 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00
6 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

7 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

10 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

11 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

12 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO 00

13 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

14 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

15 00 00 00 00 00 CO 00 00 00 00 00 00 00 00 00 00

16 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

17 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

20 17:17:17: 17:17:17: 17:17:17: 17:17:17: 17:17:17:17

21 1717 -17°17:17:17:«217:«17:«17:«217:«217:«'sdW7s«17-«417'«*aD

22 17 17 -17:17:17:17:17:17:17:17:«17:«417:«217:«17-—«d'=«17

23 1717 17:17: 17:17:17: 17:17:«17:17:17:17:17:17:17

24 17.17:17:17:17:17:17:17:17:17:17:17:17:17:17:17

25 17:17:17: 17:17:17: 17:17:17: 17:17:17:«17:«17:17:17

26 ~17°17:17:17 17:17:17 17 17:17:17 17:17:17 :17:17

27 1701717 «17:17:17 «17:17 :«17:17:«17:«17:17:17:17:17

30 17°17:17:17:17 17:17: 17:17:17 :17:17: 17: 17:17:17

31 17 17:17:17: 17:17 :17:17:17:«17:«17:«17:«17:17:17 17

32 1717:17:17:«17:«17:«217:«217-:«17-:«d'7s«17:«41'7*-s«sd17-s«d1'77*'«a'-«sd'7

33 17017:17:17:17:17:17:17:17:17:«17:«17:«17:17:17:17

34 17.1717 17:17 «17:«17:«17:«17:«17:«17:«17:17:«217:17:«217

35 17 17:17:17: 17:17:17:«17:17:«17:«17:«17:17:«17:«»17:«17

36 V7o17:17:17:17:17:17:«217:«17:«217:«17':—«daW'7-:s«sdad7-s«d'7:«dd'7:«sd1:7

37 17:17:17:17:17: 17:17 :17:17:17:17:17:17:17:17:17

Addresses: octal

Contents: octal



PIN A ROW B ROW C ROW

BR et etDOONAN AWN KOVOITNAMNAWH
NM hh bhPwd

WNNN NN fomiel osm ey mer]
w mart

32

SIGNAL GEN SIGNAL GEN SIGNAL

+5 VOLTS

O VOLT

45 VOLTS

-, SELIN(0)

]001B2 ~,SELOUT(0)

-, SELIN(1)
1001B4 ~,SELOUT(1)

+5 VOLTS

+5 VOLTS

+5 VOLTS



CPU_821 CONNECTOR 1002

223

PIN A ROW B ROW Cc ROW

SIGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS

2 O VOLT

3 _

4 -

5 -

6 -

7 -

8 - ~,CPU2AVAIL

9 - -, CAMAVAIL -, FPUAVAIL
10 - 145-12 —, READ(0) 145-11 -, READ(1)

11 - 145-10 -, READ(2) 145-9 ~, READ(3)
12 - LIMVIOL I/O ERROR
13 - UNITRDY

14 -

15 - INSTRRDY

16 - PREFERROR PC<e
17 - INSTRBUS(0) INSTRBUS (1)
18 - (2) (3)
19 - (4) (5)

20 - (6) (7)

21 - (8) (9)
22 - (10) (11)

23 - (12) (13)

24 - (14) (15)

25 - (16) (17)

26 - (8) (19)

27 - (20) (21)

28 - (22) (23)

29 - 76-10 MASTERLOCK 156-6 CPULOCK
30 - 2-14 SYSTEMRST 2-12 -, LOAD
31

32 +5 VOLT +5 VOLTS 45 VOLTS



CPU_821 CONNECTOR 1003

224

PIN A ROW B ROW Cc ROW

SIGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS

2 0 VOLT POWEROK PINT
3 - 71-18 cPuBUS(0) 71-16 CPUBUS (1 )
4 - 71-14 (2) N-12 (3)

5 - 61-18 (4) 61-16 (5)

6 - 61-14 (6) 61-12 (7)
7 - 51-18 (8) 51-16 (9)

8 - 51-14 (10) 51-12 (11)

9 - 41-18 (12) 41-16 (13)
10 - 41-14 (14) 41-12 (15)

1 - 31-18 (16) 31-16 (17)

12 - 31-14 (18) 31-12 (19)

13 - 21-18 (20) 21-16 (21)

14 - 21-14 (22) 21-12 (23)
15 - 166-11 -,NEXTINSTR 111-11 ENPREF
16 - 102-2 ENOPFETCH 102-5 ENJMPFETCH

17 - O VOLT

18 - O VOLT

19 - DEVINTR 2-3 DISABLE
20 - -, TCPINTR -, SPAREINTR
21 - -,CAMFAULT 2-5 -,WADDR
22 - 2-7 CBUNITF(O) 2-9 CBUNITF(1 )

23 - 12-18 (2) 12-16 (3)
24 - 12-14 (4) 12-12 (5)
25 - 12-3 CBSOURCE(0) 12-5 CBSOURCE(1 )

26 - 12-7 (2) 12-9 (3)

27 - 1-18 (4) 1-16 (5)
28 - 1-14 CBDEST(0) 1-12 CBDEST(1 )
29 - 1-3 (2) 1=5 (3)
30 - 1-7 (4) 1-9 (5)
31

32 45 VOLT 45 VOLTS +5 VOLTS
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CPU 821 CONNECTOR 1005

PIN GEN SIGNAL PIN GEN SIGNAL

Al AUTOLOAD NC Bl O VOLT AUTOLOAD C

A2 AUTOLOAD NO B2 O VOLT AUTOLOADC
A3 200-2.» POWEROKLAMP- B3 R52 POWEROKLAMP+

A4 200-7 ~~ RUNLAMP- BA = - RAD RUNLAMP+

AS 200-9 = AUTOLOADLAMP= BS so R4B AUTOLOADLAMP+

AG -,REMOTEAUTOLOAD B6 0 VOLT

AT UNUSED B7 UNUSED
a8 - BS -
PX) - BO -
Al0 - BIO -

All - Bll -

Al2 - B12 -

Al3 - B13 -

Al4 - BI4 -

AIS - BI5 -

AIG - B16 -

Al7 - BI7 -

Als - BIS -

Al9 - BIO -

A20 - B20 -

A2l - B21 -
A22 - B22 -

A23 - B23 -
A24 - B24 -
A25 B25 -



CPU_822 CONNECTOR 1001
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PIN A ROW B ROW Cc ROW

SIGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS
2 O VOLT -, SELIN(0) ~, BUSREQ(0)
3 0O- 1001B2 ~,SELOUT(O) 211-15 -,BUSREOQ(1)
4 = -, SELIN(1 ) ~, COMSEL
5 = 211-2 -,SELOUT(1) 201-15 -,SELACK
6 - 201-9 -, SYSRESET POB
7 - 191-15 ~, DATARDY 191-9 ~, BUSBUSY

8 - 191-7 -,ACK POK
9 = 201-7 -, NACK -, PINT

10 = 182-15 -, ADDR(0) 182-9 -, ADDR(1)

11 = 181-15 (2) 181-9 (3)
120 - 181-7 (4) 181-2 (5)
130 «== 182-7 (6) 182-2 (7)

14. - 172-15 (8) 172-9 (9)

15 = 71-15 (10) 171-9 (1)
16 «= 171-7 (12) 171-2 (13)

17 = 172-7 (14) 172-2 (15)
18 = 162-15 (16) 162-9 (17)
19 = 161-15 (18) 161-9 (19)

20 - 161-7 (20) 161-2 (21)
21 - 162-7 (22) 162-2 -, ADDRPAR

220 - 152-15 ~, DATA(O) 152-9 -, DATA(] )

23 - 151-15 (2) 151-9 (3)
24 = 151-7 (4) 151-2 (5)
25 - 152-7 (6) 152-2 (7)

26 - 142-15 (8) 142-9 (9)
27. - 141-15 (10) 141-9 (11)
28 «C= 141-7 (12) 141-2 (13)

29 = 142-7 (14) 142-2 a5)
30 - 132-15 (16) 132-9 (17)
31 ++12 VOLTS +12 VOLTS +12 VOLTS
32 45 VOLTS +5 VOLTS +5 VOLTS



CPU _822 CONNECTOR 1002

227

PIN A ROW B ROW c ROW

SIGNAL GEN SIGNAL GEN ._—sSIGNAL

1 +5 Vours 45 VOLTS +5 VOLTS
2 O VOLT 131-15 -,DATA(18) 131-9 =-, DATA(19)
3 0 O- 131-7 (20) 131-2 (21)
4 - 132-7 (22) 132-2 (23)
5 - 123-15 =-,DATAPAR(O) 123-9 —-,DATAPAR(1)
6 123-7 (2) 123-2 =,DATAOUT
7 -

8 - O VOLT -,CPU2AVAIL
9 - 

-, CAMAVAIL,

10 = -, READ(O) ~, READ(1 )
l1loo- ~, READ(2) -, READ(3)
120 - 24-9 LIMITVIOL 31-11 I/O ERROR
130 - 31-8 UNITRDY

14. =

15 22-15 BYPASSCAM 31-3 INSTRRDY

146 = 31-6 PREFERROR O VOLT PCs
7 - 111-2“ INSTRBUS(0) 111-5 INSTRBUS(1)
18 - 111-6 (2) 111-9 (3)
19 = 111-12 (4) 111-15 (5)

20. == 111-16 (6) 111-19 (7)
21. - 112-2 (8) 112-5 (9)
22. - 112-6 (10) 112-9 (11)
23. - 112-12 (12) 112-15 (13)
24 - 112-16 (14) 112-19 (15)

25 - 103-2 (16) 103-5 (17)
26 = 103-6 (18) 103-9 (19)
27. = 103-12 (20) 103+15 (21)
28 «- 103-16 (22) 103-19 (23)
29 = MASTERLOCK CPUCLOCK
30 = -, LOAD

31 =-12 VOLTS -12 VOLTS -12 VOLTS

32 +5 VOLTS 45 VOLTS +5 VOLTS



PIN A ROW B ROW Cc ROW

SIGNAL GEN SIGNAL GEN SIGNAL

1 45 VoLTs +5 VOLTS 45 VOLTS

2 0 VvoLTS 13-6 POWEROK 201-3. «PINT
3 - 71-18 cCPUBUS(0) 71-16 cPuBUS(1)

4 - N-14 (2) 1-12 (3)

5 - 11-3 (4) 1-5 (5)
6 - <7 (6) N-9 (7)

7 - 72-18 (8) 72-16 (9)

8 - 72-14 (10) 72~12 (11)

9 - 72-3 (12) 72-5 (13)

10 = 72-7 (14) 72-9 (15)

ll = 63-18 (16) 63-16 (17)

12, = 63-14 (18) 63-12 (19)

13, = 63-3 (20) 63-5 (21)

4 - 63-7 (22) 63-9 (23)

15 - ~, NEXTINSTR ENPREF
16 = ENOPFETCH ENJUMPFETCH
17 =

18 =

19 - 24-5 DEVINTR DISABLE
20 = 21-11 9 =, TCPINTR

2.0 «= -,WADDR

22. - UNITFUNC(0 ) UNITFUNC(1 )

230 =- (2) (3)

24 - (4) (5)
25 - CBSOURCE(0 ) CBSOURCE(1 )
26 == (2) (3)

27. = (4) (5)

28 «= CBLEST (0) CBLEST(1 )

290 = (2) (3)
30, = (4) (5)
31

32 45 VOLTS ~- 45 Vouts +5 VOLTS



CPU _822 CONNECTOR 1004

229

PIN GEN SIGNAL PIN GEN SIGNAL

Al O VOLT Bl 7-7 —, TRANSMDATA

A2 O VOLT B2 -, RECDATA
A3 O VOLT B3 DATASETRDY
a4 0 VOLT B4 7-6 DATATERMRDY
A5 UNUSED BS UNUSED
AG - BG -

Al - B? -

A8 - BS -

AQ - ize) -
Al0 - BIO -

All - Bll -

Al2 - Bl2 -

Al3 - BI3 -

Al4 - B14 -

Al5 - BI5 -

Al6 - B16 -

Al7 - B17 -

Als - B18 -

Alg - BI9 -

A20 - B20 -

A2) - B21 -
A22 - B22 -

A23 - B23 ~
A24 - R24 -
A25 - B25 -



PIN GEN SIGNAL PIN GEN SIGNAL

Al 220-12 CAMADDR(22) Bl OQ VOLT

A2 220-9 (21) B2 -

A3 220-7 (20) B3 -

A4 220-4 (19) BA -

AS 209-1 2 (18) BS -

AG 209-9 (17) BG -

A7 209-7 (16) B7 ~-

A8 209-4 (15) B8 -

AQ 208-12 (14) BS -

AlO = 208-9 (13) BIO ~

All 208-7 (12) Bll -

Al2 208-4 (11) BI2 -

Al3 207-12 (10) B13 -

Al4 207-9 (9) BI4 -

Al5 207-7 (8) BI5 -
Al6 207-4 (7) B16 -

Al7 = 217-12 (6) BI7 -

Al8 = 217-9 (5) BI8 -

Al9 217-7 (4) BI9 -

A200 217-4 (3) B20 -

A2l 216-12 (2) B2] -
A22 216-9 Q) B22 -

A23 ACCEPT B23 -
A24 128-9 -,READCAM B24 -

A25 139-10 OPERAND B25 -



231

CBL 826 OCP and REMOTE AUTOLOAD CABLE

aq 1005s SIGNAL

A2 Al AUTOLOAD NC
a3 BI AUTOLOAD C

a4 a2 ADTOLOAD NO
AS B2 AUTOLOAD C

a6 a3 POWEROKLAMP—
A7 B3 FOWEROKLAMP+

B7 Ad PUNLAMP-

B6 B4 RUNLAMP+

BS aS AUTOLOADLAMP~
B3 BS AUTLOADLAMP+

J2

A2 AG ~, REMOTEAULOAD

A3 BG 0 VOLT

CBL 904 TECHNICIAN CONSOLE CABLE

31004 Pal 2 SIGNAL

Bl 2— 6 —, TRANSMDATA

Al .

B2 L 3 3 ~, RECDATA
A2 ,

B3 IL 6 ee 5 DATASETRDY
A3 l

B4 H— 20 —— 1 DATATERMRDY
A4 — F— 9 0 VOLT



232



Pos 77 (S1-S$2).

Operating mode selection

Pos 66 ( XTAL )

Frequency: 20.0000 MHz
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Pos 125 (S1-S$3)

CPU device address.

Pos 40 (S4-5S5)

Transmission speed for

technician console.

Pl: DATARDY deskew delay.

P2: SELIN deskew delay.

P3: ACK deskew delay.
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RETURN LETTER

Title: CPU820, Technical Manual RCSL No.: 30-M282

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-

prove the quality and usefulness of its publications. To do this effectively we need

user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,

and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: - Title:

Company:

Address:

Date:

Thank you 42-1 1288
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