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INTRODUCTION 1.

CPUB20, which is the basic processing wnit for RC8000 Model 50
and Model 55, consists of two modules (printed circuit boards),
CPUB21 and CPU822, The perfommance of the CPUS20 may be increased
by extending it with a cache memory module, CAMS01/803, and/or a
floating point wit, FPUS01, as shown on fig. 1.
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Figure 1: CPUS20 extended with cache memory and floating point

unit.

The rocessing wnit 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 mumber of control
signals. Cammnication between the processing wnit, the main
memory and the device controllers takes place via the RCS000

System Bus.

This manual describes the CPUS20 modules, CPUS21 and CPUS22. The
CAMB01/803 and FPUBO1 modules are described in separate manuals.



The principal data paths in the CPU8S21 are 24-bit wide and are
shown on the block diagram on fig. 2. An array of 6 IDM2901A-]
4-bit slice mrocessing elements constitutes the kernel of the
CPUB21 data path structure. It contains the General Registers
(accumulators), the Q-register, and an arithmetic logic wit. The
2901 array receives data fram external registers and cperators
via the SBUS (Source Bus), which is a tri-state bus. Data to
external registers and operators are transferred via the DBUS

The following subsections give a short description of the CPUS21

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 and 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 fram the ALU. A shift network at the input to the General
Registers may pass or shift the ALU output 1 bit position left or

2. FUNCTIONAL DESCRIPTICON
2.1 CPUB21 Data Paths
(Destination Bus).
registers and cperators.
2.1.1 General Registers
right before it is loaded.
2.1.2 Q—-Register

The Q-Register which is located in the 2901 may be used as an
accunulator 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 chift Q in conjunction with a General Register.
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Figure 2: CPU8S21 data paths.



Arithemstic Logic Unit 2.1.3

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
operarnds for the ALU in 8 different cambinations. The ALU output,
F, can be transferred to the General Registers, the Q-Register

Scratchpad 2.1.4

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

Constant Memory 2.1.5

The Constant Memory (CONSTANT) is a read only memory with 32
24-bit words, which is used to hold frequently used constants. It

2.1.3

and the DBUS.
2.1.4

transferred to the SBUS.
2.1.5

can only be used as a source.
2.1.6

Immediate Operand 2.1.6

Bits (20:43) of the Microinstruction Register (MIR) may be
transferred to the SBUS and used as a 24-bit immediate cperand in
the current microinstruction.

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



The Ioop Counter is a 24-bit counter addressable as both source
ard destination register. The primary function of IC is to count
the number of times a microprogram loop is executed. Execution of
a microinstruction where the NEXT-field specifies a LOOP RETURN
will increment IC by 1. The most significant bit of IC IC(0), is

An 8-bit counter, ICMAX(0:7), is associated LC. This counter may
be used to control that a locop is executed maximum 49 times.
LOMAX cannot be adddressed from the microprogram. It is loaded
with -48 (dec.) when LC is loaded and incremented by 1
similtaneously with ILC. The testcondition MAXIOOP indicates that
IC >= 0 or LCMAX >= 0.

MAXLOOP = Ic(0)! —,1cMAax(0)

Half Word Manipulator

The Half Word Manipulator (HWM) is a caombinatorial network which
performs operations on data fram 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. *

2.1.7 Loop Counter

a test condition.
2.1.8
2.1.9

Exception Control

Exception Control (EXC) is a cambinatorial 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.

2.1.7

2.1.8

2.1.9



2.1.10

Instruction Counter

2.1.11

The Instruction Counter (IC) is a 24-bit counter/register
addressable as both source and destination. IC(0) and IC(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

2.1.12

The Displacement Register (DISP) is a 24-bit source register.
DISP contains the displacement of the RC8000 instruction which is
being executed. Execution of a microinstruction where the NEXT

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

2.1.13

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.

REIADDR: = 12 ext INSTRBUS(12) con INSTRBUS(12:23) + IC.

Switch Register

The Switch Register (SWITCH) is an 8-bit pseudo register which
containg the state of the MODE switches, the TEST switch and the
availability signals fram other modules in the CPU chassis. The
bits are assigned in the following way.

2-].]0

2.1.17

2.1.12

2.1.13



SWITCH(16) = POWER RESTART MDODE
SWITCH(17) = POWER-UP TEST MODE
SWITCH(18) = CONTINOUS TEST MODE
SWITCH(19) = CONSOLE TC MODE

SWITCH(20) = TEST N

SWITCH(21) = CPUS22 NOT AVAILABLE
SWITCH(22) = CAMB0]1 NOT AVAILARLIE
SWITCH(23) = FPUSO] NOT AVAILABIE

]

SWITCH is only addressable as a source register, and the contents
are transferred to the SBUS as defined below.

SBUS(0:15) is wndefined
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 told a copy of bits fram the CPU Status Word
which are used in the instruction decoding and for control
purposes. CPUST is loaded fram the DBUS as defined below.
MON MOLDE: = DBUS(0)
ESC MODE: = DBUS(1)
AFTER AM: = DBUS(2)
AFTER ESC: = DBUS(3)
INT MASK: = DBUS(4)
DISARIE: = 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 fllowing way:

2.1.14

2.1.15



BIT CONTROL FUNCTION
16  CPUSYSRST. Controls the SYSTEM RESET signal on the System

Bus.

17 HRIN. Controls the RUN lamp on the Operators Control Panel
(ocPp).

18  AUTOLOADING. Controls the AUTOLOAD lamp on the OCP.

19 -,SINGLEINSTR. Used to control single instruction
execution. The signal generates an interrupt (CPUINTR) when

it is 0.

20  -,RSTREMAUTO. A O resets the Remote Autoload interrupt
flip~flop.

21 -, CPULAMP. Controls the lamp, CPU, on the CPU821 front
panel.

22 -,MEMLAMP. Controls the lamp, MEMORY, on the CPU8S21 front

panel.
23  -,CACHEILAMP. 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, which is used to store status information
concerning the logical address. IASTAT is automatically updated
when the Logical Address Register (LOGADDR) on the CPUS22 is
loaded. In addition it has its own 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 fram the 2201 ALU.
EA(O): = DBUS(0)
EA(21): = DBRUS(21) .
EA(22): = DBUS(22)
ODD: = DBRUS(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 fram the CPUBUS to the SBUS and fram 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 CRUBUS is controlled fram the CRUS21, which
transfers source and destination addresses to other modules.
Source and destination addresses are generated by microinstruc—

The CPUB22 consists of 4 functional units which operate asynchro-
nously campared to the microinstruction execution. The wnits 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, perfomm
memory and I/O read cperations 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 CPU8S22 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/0 accesses.

2.1.17

2.2.1

2.2.1.1



2.2.1.2

10

Unit Function Register

2.2,1.2

The wmit Function Register (UFR) is a 5-bit register, which is
loaded with the contents of the Unit Function field of the micro-
instruction. WFR is loaded simultaneously with the Logical Ad-
dress Register.

UFR(1:5): = MIR(31:35)
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Figure 3: CPU8B22 data paths.



12

The contents of UFR together with special deoded control signals

fram the CPUB21 control the cperation of the BRCI. The contents of
UFR are used in the following way.

BIT CONTRCL FUNCTION

1 START. Starts a memory or I/0 operation.

2  CONDITIOMAL 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 .
the Prefetch Instruction Comnter (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 aldress 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, vwhere 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 counter,

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 fram 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 I/0 acces-

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

The Data Out Register (DATAOUT) is a 24-bit destination register
which is used to hold data to be transferred fram 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
FINCTION 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
wdefined fram the start of an input operation wuntil termination.

2.2.1.5

2.2.1.6

2.2.1.7

2,2.1.8



2.2.1.9
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If termination is caused by a NMACK or a TIME OUT, [ATAIN will be .
loaded with the arrrent data on the System Bus. DATAIN responds

to two source addresses, one of which always selects the CPUS22

DATAIN register. The cther address is councn 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 CPUB22

DATATN responds t the camon address.

Execution of a microinstruction, which addresses DATAIN, will be

delayed intil 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 mrefetched instruction. The com—
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 autcmatically
selected as source for the INSTRBUS. PREFIR is not addressable
fram the microprogram.

I/0 Status Register 2.2.1.

The I/0 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 wundefined

CPUBUS (4:15): I0STAT(4:15)

CPUBUS (20:23): = IOSTAT(20:23)

I
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IOSTAT responds to two source addresses one of which wmncordition-
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 comnon address selects
CAMSTAT, otherwise it selects IOSTAT. Note that only bits (21:23)
of IOSTAT and CAMSTAT have the same neaning. Execution of a mi=-
croinstruction, which addresses IOSTAT (or CAMSTAT) will be de-
layed wntil termination of the current memory or I/0 operation if
CL >= 1. (L is the Cycle Length field of the microinstruction.
The contents of IOSTAT are described below.

BIT DESCRIPTION

4:9 Shows the address selected by the CPU device address
selection switches. '
IOSTAT(4:8) = ADDRESS(16:20)
IOSTAT(9) = ADDRESS PARITY

10 IOGADDR < ULIM or LOGADDR < CPA. Output fram the comparator

which compares IOGADDR and ULIM/CPA. Undefined during
memory and I/0 operations.

11 LOGAADR < LLIM. Output fram the comparator vwhich campares
LOGADDR. and LLIM. Undefined during memory and I/0

operations.

12:15 PREFETCH STATUS. Valid after termmination of an instruction

fetch.

TOSTAT(12) = 0

IOSTAT(13) = PARITY ERROR
I0STAT(14) = TIME OUT
IOSTAT(15) = NACK

20:23 I/0 STATUS. Valid after termination of a memory or I/0
operation.
IOSTAT(20) = LIMIT VIOLATION
IOSTAT(21) = PARITY ERROR
IOSTAT(22) = TIME OUT
IOSTAT(23) = NACK



2.2.1.11 CAM Control Register 2.2.1 ’

The CAM Control Register (CAMCNTR) is a 1-bit destination

register, which generates the control signal, BYPASSCAM.
BYPASSCAM: = CPURUS(23)

When BYPASSCAM = 1 the system will act as if the cache memory is
not installed.
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2,2.2 Interrupt Control Unit 2,2.2

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) correspording to the bit in IR with the highest priority.
Lowest bit numbers have highest mriority. The contents of IILEV
are campared with the contents of one of the two Interrupt Limit
registers (INTRLIM). If ILEV <= INTRLIM the ICU interrupts the
CFJ.

Fram the microprogram is it possible to load the Interrupt Limit
Registers, read the Interrupt Level Register and clear bits in
IR.

2.2.2.1 Interrupt Limit Registers 2.2.2.1

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 fram the microprogram.
IDLIM(Q:7): = CPUBUS(4:11)
IELIM(0:7): = CPUBUS(16:23)

The DISABIE bit in the CPU Status Register selects IDLIM or IELIM
as the current interrupt limit (ILIM).
if DISABIE = 1 then ILIM = IDLIM
else ILIM = IELIM

]

2.2.2.2  Interrupt Level Register 2.2.2.2

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)



2.2.2.3
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Addressing INTRLEV as destination will cause it to be loaded with
IIEV. 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. Thig delay must be >= 700

s.

Interrupt Register

2.2.3

The Interrupt Register (IR) is a 58-bit register in which
interrupt requests are stored.

IR(6): FOWER IOW interrupt

IR(7)s INTERVAL TIMER interrupt

IR(8:63): [EVICE CONTROLLER interrupts.

Level O 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-
fected is max:

900 ns + execution time for one microinstr.
Microinstructions used to reset IR bits must be separated by at
least 700 ns.

Real Time Clock

2.2.3.1

The Real Time Clock consists of a 16-bit counter 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 comter is used to generate an interrupt every 25.6 ms. (In—
terval Timer Interrupt).

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

2.2.3.1
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of the RIC counter is transferred to RIC, when it is addressed as
destination (LOAD cammand). The contents of RCT are valid max.

200 ns. after the IOAD cammand. The contents of RIC are transfer—
red to the CPUBUS when addressed as source.

CPUBUS({0:23) = 8 ext 0 con RTC(8:23)

2.2.4 Technician Console Interface 2.2.,4

The Technician Oonsole (TC) is a V.24 compatible terminal
connected to the CPU through an asynchronous serial I/0 port
controlled by an UART (Universal Asynchronous Receiver/Trans-
mitter). Three registers are used for cammmnication between the
UART and the microprogram.

2.2.4.1 Technician Console Status Register 2.2.4.1

The Technician Console Status Register (TCSTAT) is a 3-bit source
register used to control commmnication 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. A 0 indicates that TC is comnected 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 TCDACUT
is loaded.
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The state of TCSTAT(22) and TCSTAT(23) is delayed one microcycle .
relative to microinstructions controlling their state.

Technicican Console Data In Register 2.2.4.2

The Technicican Console Data In Register (TCDAIN) is an 8-bit
source register containing characters received by the UART. The
cantents of TCDAIN are transferred to CPUBUS vhen addressed as

Technician Console Data Out Register 2.2.4.3

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

2.2.4.2
source.
CPUBUS(0:15) is undefined
CPUBUS (16:23) = TCDAIN(16:23)
2.2.4.3
destination register. Characters loaded intoc TCDAOQUT are
outputted to the Technician Console.
TCDAOUT (0:7): = CPURUS(16:23)
2.3

Microprogram Control Unit 2.3

The microprogram control wmnit, which is located an the CPUS21
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 Registér (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 fram a number of sources as described in the
following subsections.
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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 CSADDRH .
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 ocut (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 on the top of
the STACK.

2.3.1

2,.3.2
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The CSADDR for microprogram jumps may be selected from b,vo
sowrces: 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 pricrity 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 Decocding Map

RCB000 instructions are executed in two steps. The first step is
calculation of the effective address (EA). Microprogram start
addresses for the EA calculation routines are generated by the
Address Calculation Decoding Map (ADDRMAP), which is a 512 words
% 12 bits PROM. The entry address for ADDRMAP is generated as
described below.

ENTRY ADDR BIT SOURCE
0 PREFETCH ERROR
0, not used
ESCAPE MODE
AFTER ESCAPE
AFTER AM
INSTRBUS(8)
(9)
(10)
(11)

n N & b W

2.3.3

2.3.4

2.3.5
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2.3.6 Instruction Execution Decoding Map
below.
ENTRY ADDR BIT SOURCE
O ESCAPE MODE
1 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 bw the Instruction
Execution Decoding Map (EXECMAP), which is a 1 K words x 12 bit
PROM. The entry address for EXECMAP is generated ag described

The microprogram address generated by EXECMAP is saved in a
register, EXECADDR, because execution of the current instruction
is overlapped with the decoding of the next instruction. EXECADDR

The CPU820 microinstruction repertoire canprises 8 different
formats as shown in fig. 5. The microinstructions are 48 bits
wide and consist of a number of fields. Microinstruction fields
canmon 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(O) 2.4.1

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 BARITY 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 calcuiation decoding map.
EXECMAP: instruction execution decceding map.
EXECADDR buffer register for EXECMAP,
TESTCOND: cordition selected by 'COND SEL' field.
PREFEN:  control signal generated by instruction decoding
logic.

PREFIR: prefetch instruction register.
PREFIC: prefetch instruction counter.
DISP: displacement register.

" RELADDR: relative address register.

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



FORMAT (: Read/Load Scratchpad

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

P| NEXT L 3 ALD A B UNTT FUNC/ SCRATCHE. INT/EXT
0,00/ D [ op Jrmc [ C TEST ALDR. REG DEST

FORMAT 1: Read/Load Register

01 4 567 9 10 19 20 24 25 29 30 35 36 41 42 47

| NEXT L F ALL A UNIT FUNC/ INT REG INT/EXT
0,01 p | or [rmc |c TEST SOURCE REG DEST

FORMAT 2: Read Constant

01 45 67 910 19 20 24 25 29 30 35 35 41 42 47

B| NEXT a | F | ALU a B UNTT FUNC/ | CONSTANT THT/EXT
0,10 D[ op Jrume [c TEST ADDR REG DEST

FORMAT 3: Read External Register

01 45 67 910 19 20 24 25 29 30 35 36 41 42 47

B ExT CL F ALY A B UNIT FUNC/ EXT REG INT/EXT

| 0, 11[D JOF JFRC [ T TEST SOURCE REG DEST

FORMAT 4: Half-Word Manipulator

01 45 67 910 19 20 24 25 29 30 35 36 41 42 47

D | NEXT cL v ALT A B NOT USED MANIPULATOR | NOT
1 00[D [ OF [FORC | C FUNCTION USED

FORMAT 5: Load Immediate

01 45 67 910 19 20 43 44 47

P | NEXT | F ALY 24-BIT IMMEDIATE CPERAND NOT
1,0,1/p | op |FUNC | C USED

FORMAT 6: Conditicrial Jump

01 45 A2 910 19,20 24 25 27 28 2990 11 35 34 47

p| NEXT | CL| F ALU A NOT X |{T| conp JUMP ADDRESS

| | 1,10[D [ OoF JFUNC | C USED SELECT

FORMAT 7: Shift, Multiply, Divide

01 45 67 910 19 20 24 25 2930 31 35 3637 38 40 4142 4344 47

P| NEXT | F ALU A B 7| cond nlsr | [mp|TST| nor
11,1/ bl or lrmc | c SELECT s USED

Figure 5: Microinstruction formats.
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NEXT FUNCTION
0000 POP and CONTINUE.
CSADDR: = MAR; MAR: = MAR+]: SP: = SP-]
0001 PUSH and CONTINUE (loop set-up).
CSADDR: = MAR; SP: = SP+l; STACK(SP): = MAR, MAR: = MAR+]
0011 CONTINUE.
CSADDR: = MAR; MAR: = MAR+];
1000 SUBRCUTINE RETURN.
CSADDR: = STACK(SP); MAR: = STACK(SP)+1; S5P: = SP-1:
1011 CONDITIONAL IOOP RETURN.

1110

1111

SELCOND = O: CSADDR: = STACK(SP}; MAR: = STACK(SP)+1;
SELCOND = 1: CSALDR: = MAR; SP: = SP-1; MAR: = MAR+];

NEXT INSTRUCTION.
CSADDR: = ADDRMAP; MAR: = ADDRMAP+]:
EXECADDR: = EXECMAP;
DISP: = 12 ext PREFIR(12) con PREFIR(12:23);
REIADDR: = 0 con IC(1:22) con O +
12 ext PREFIR(12) con PREFIR(12:23);
PREFIC: = PREFIC + 2;
if PREFEN = 1 then PREFIR: = MEM(PREFIC):

EXECUTE.
CSADDR: = EXECADDR; MAR: = EXECADDR+] :
IC: = IC+2:

CL Field = MIR(5,6)

CL controls the microinstruction cycle length.

&

0o
01
10
11

CYCLE LENGTH

150 ns.
200 ns.
250 ns.
300 ns.

2.4.3
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Most microinstructions may be executed in 150 ns. Certain .
carbinations of format, ALU function, source and destination
addresses require a longer cycle length.

2.4.4 F Field = MIR(7:9) 2.4.4

The F field defines the microinstruction format and thereby the
usage of bit(20:47) of the microinstruction.

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

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

ALU=-D  FUNCTION

00 Q: = F; DBUS: = F;:
01 DBRUS: = F;
10 GRB: = F; DBUS: = GRA:
11 GRB: = F; DBUS: = F':
2.4.6 ALU-OP Field = MIR(12:14) 2.4.6

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

ALU-CP  CPERAND R Operand S .
000 GRA Q

001 GRA GRB

010 ZERO Q

011 ZERO GRB

100 ZERO GRA

101 SBUS GRA

110 SBUS Q

111 SBUS ZERQ ‘



2.4.7

ALU-FUNC Field = MIR(15:17)

The ALU can perfom three arithmetic and five logic functions.
The ALU-FUNC field selects one of these functions. Cin is the
carry input to the least significant position of the ALU
controlled by the ALU-C field.

ALD-FUNC  ALU FUNCTION

000 R+S+Cin
oo -R+S-14Cin
010 R-S-14Cin
011 RIS

100 R&S

101 -, R&S

110 R exor §
111 -, (R exor 8)

2.4.8 ALU-C Field = MIR(18,19)
ALU-C Cin
00 0
01 1
10 CARRY
11 ADDCOND
2.4.9 A Field = MIR(20:24)

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

The A field addresses the A port of the general registers, GRA.
MIR(20) is used to select direct or indirect addressing of GRA.

2.4.7

2.4.8

2.4.9
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MIR(20) MIR(23,24) GRA ADDRESS .
0 00 MIR(21,22) con WFIELD(Q,1)
Q 01 MIR(21,22) con WPRE(O,1)
0 10 MIR(21,22) con XFIELD(O,1)
0 11 MIR(21,22) con FA(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— .
ing of GRB.
MIR(25) MIR(28,29) GRB ADDRESS
0 Qo MIR(26,27) con WFIELD(O,1)
0 01 MIR(26,27) con WPRE(O,1)
0 10 MIR(26,27) con XFIELD(O,1)
0 1 MIR(26,27) con EA(21,22)
] - 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). .

MIR(30) = 0: MIR(31:35) may be used as a UNIT FUNCTION to control
units comnected to the CPBUS. The interpretation of the field
depends on the wnit concerned.

UNIT FUNCTION(Q: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 mriority encoder and the condition correspording to CS

location 0 has the highest priority. .
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CS IOCATION  INTR. CONDITION MASK BIT
0 FOWER UP UNMASKARLE
1 CPU INTR MIR(31)

2 LIMIT VIOLATION MIR(35)

3 I/0 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 fram cne 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 CPUS22.

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

This field is used to address destination registers located on
the CPUS2T and on modules connected to the CPUBRUS,

INT/EXT
REG DEST (CPUS2]1 DESTINATION REGISTERS

00
01

02
03
04
05
086
07

No load.

Iogical Address Status (LASTAT).
Scratchpad (SCRATCHP). Fomat(0) only.
Instruction Comnter (IC).

Loop Counter (LC).

CPU Status (CPUST).

Control Output (CONTROLOUT).

Not used.

2.4.12
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INT/EXT
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 cowmand.
20 Clear Intr. Reg. (IR) bit.
21 Interrupt Limit (IDLIM & IELIM).
22 Interrupt Ievel (INTRLEV), load command.
23 Techn. Console Data Out (TCDAOUT).
24 CAM Bypass Control.
25 Clear TC interrupt & TCSTAT(22).
CAMBO1 /803 DESTINATION REGISTERS
40 CAM Test Data
4] CAM Control
FPUS01 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=]: SELCOND

canplemented value of cordition.
true value of corndition.

2.4.13
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COND SELECT Field = MIR({31:35)

The COND SELECT field selects 1 of the 24 corditions listed

below.

COND

SELECT  SELECTED CONDITION

00 ZERO

01 NEG: DBUS(0)

02 NZERO: F< 0

03 OVEL: arithm. overflow

04 CARRY: carry fram ALU bit(0)
05 SIGN: F(0) exor OVR 1)
06 NORMO: DBUS(0) < mBUS(1)
07 NORM]1 ¢ DBUS(1) < DBUS(2)
10 DIVOVFL: SHLINK <> CARRY 2)
11 1c(0)

12 MAXIOQOP: =,1C(0)!1-,LCcMAX(0)

13 -, WADDR

14 EA(0)

15 Not used

16 MONMODE

17 ESCMODE

20 CPUINTR

21 EXTINTR: device interrupt

22 -, TC INPUT READY

23 =, AlEINTR: wmused

24 -, CAMERROR

25 -, OCP AUTOLOAD

26 -, REMOTE AUTOLOAD

27 FOWER LOW

Notes:

1) OVR is the overflow signal from the 2901.
2) SHLINK is the bit shiftet out by a shift microinstruction.

2.4.14
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The corditions: NEG, NZERO, OWFL, CARRY, SIGN, SHLINK, NORMO,
NORM1 and DIVOVFL are updated by all microinstruction formats
with the exception of format 6, conditional jump. These condi-
tions are delayed one microcycle campared to the microinstruc—

tions which generate them.

Format O : Read/Load Scratchpad 2.4.15

FPormmat O 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. .

The addressed SCRATCHP location is loaded with the contents of
DBUS when the INT/EXT REG DEST field, MIR(42:47), specifies

The SCRATCHP cannct be used as both source arnd destination within

2.4.15
SBUS = —, SCRATCHP {SCRATCHP ADDR)
SCRATCHP as destinaticn.
SCRATCHP (SCRATCHP ADDR): = DBUS
the same microcycle.
2.4.16

Format 1 : Read/Load Register 2.4.16

Source registers located on the CPUS21 (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
00 Displacement (DISP)

10 Instruction Counter {IC)
20 DISP + IC

30 Loop Counter (LC)
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40 DBUS(0:21) con OVFL con CARRY
4 DBUS(0:21) con SHIFTOVEFL con O
42 DBUS(0:21) con 0 con O

43 DBUS(0:21) con O con O

50 Switch Register (SWITCH)

Format 2 : Read Constant

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

CONSTANT ADDR field, MIR(36:41). The addressed oconstant 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
1 0000 0014
12 0000 0013
13 0000 0012
14 0000 0003
15 0000 0004
16 0000 0020

17 0000 0040

2.4.17
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CONSTANT

ADDR CONSTANT, octal
20 0000 0100
21 Q000 0200
22 0000 1000
23 0000 4000
24 0020 0000
25 0040 0000
26 0100 0000
27 0200 0000
30 0000 0006
3 0400 0000
32 1000 0000
33 2000 0000
34 0000 0007
35 4000 0000
36 ' 0000 0010
37 0000 0001

Format 3 : Read External Register

When this format is used the SBUS receives data fram 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

SCURCE CPUB22 SOURCE REGISTERS

00 Data In (DATAIN)

01 1/0 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 - CPUS22 SOURCE REGISTERS
40 Data In (DATAIN) 1)
41 1/0 status (IOSTAT) 1)
FPUS01 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 autamati-
cally to the cammon addresses vwhen the CAM is installed,

otherwise the registers on the CPUS22 respord to the addres-

ses.

Format 4

Half-Word Manipulator

When this format is used the SBUS receives data from 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) SBEUS(12:23)
00 0 12 extO DBUS(0:11)
00 1 12 ext0 DBUS(12:23)
01 0 12 ext DBUS(O) DBUS (0:11)
01 1 12 ext DBUS(12) DUBS(12:23)
02 0 DBUS(12:23) 12 ext O

02 1 12 extO DBUS (12323)
03 0 12 ext O 12 ext 1

03 1 12 ext 1 12 ext O

04 x 12 ext DBUS(12) DBUS(12:23)
05 x DBUS(12:23) DBRUS(0:11)
06 x 12 ext 0 DBUS (0:11)
07 x DBRUS(12:23) 12 ext O

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 CPERAND 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 2.4.24)

This microinstruction format executes conditional jumps and
corditional 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 QOND 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. .

S.X  FUNCTION

00  JuMP
CSADDR: = JUMP ADDR; MAR: = JUMP ADDR+ ;

01 INDEXED JUMP.
CSADDR: = DBUS(12:23): MAR: = DBUS(12:23)+1;

10 CAIL,
CSADCR: = JUMP ADDR; SP: = SP+l;
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 RC8B000 skip instruction.

Format 7 : Shift, Multiply and Divide

This format is especially intended for support of shift, multiply
arnd 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

0 00 GRB con Q: = SHIN con F con Q(0:22);
0 o1 GRB: = SHIN con F(0:22);

0 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; [BUS: = 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(0) ADDCCND

11 SIGNEXT NOT USED

SIGNEXT = sign extension.

The M field, MIR(40), in connection with the ALU-OP field and the
cordition, ADDCOND, are especially intended to be used in multi-
plication routines.

2.4.22



M ALU=0P ADDCOND OPERAND R OPERAND S

0 000 X GRA Q

0 001 X GRA GRB

0 o010 X ZERO Q

0 o1 X ZERO GRB

0 100 X ZERO GRA

0 10 X SBUS GRA

0 110 X SBUS Q

g 111 X SBUS ZERO

1 @0 0 GRA Q
Q{0 1 ZERO Q

1 X1 0 GRA GRB

1 a1 1 ZERO GRB

1 1X0 0 ZERO GRA

1 1X0 1 SBUS Q

1 1X1 0 SBUS GRA

1 1X1 1 SBUS ZERO

The D field, MIR(41), in connection with the ALU-FINC field and
ADDCOND are especially intended for use in division routines.

D ALU-FUNC - ADDCOND ALU FUNCTION
Q 000 X R+SHCin

0 001 X -R+5=14Cin
4] 010 X R=5-1+Cin

0 011 X RIS

0 100 X R&S

0 101 X =, R&S

0 110 X R exor S

0 111 X - (R exor 8)
1 oax 0] R+S+Cin

1 QX 1 —R+S-1+Cin

1 01X 0 R=S-1+Cin

1 01X 1 RIS

1 1K 0 R&S

1 10X 1 -, R&S

1 11X 0 R exor S

1 11X 1 -, (R exor §)
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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(0)

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 remains set wintil execution of a
fomat 0,1,2,3,4 or 5 microinstruction, which clears it.
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2 4in -7 £S5 AnnR () {5 /f C5 20
L 443 -9 (3) _ /4] J /7 (21
VTSRNY, (%) (7] 328 | 327 | 326 | 325 |4 22
VAR TVRR/ [5) { ‘ 44 (23]
L 414 - 1% (6) )
i 4112 (1) 5 /i 05 (2%)
VANTTRE! (8) i 2 (25)
L 4414 (9) 7 324 323 | 322 | 2/ L 24y
i o147 (10) $ 14 (27}
i 442-3 1) 5
' /! 5 (28)
17 (29)
320 349 | 348 317 |42 £30)
2 [34)
/Y 5 (32)
2 {33)
346 | 245 | 44 A543 |4 (34)
/4 (35)
#j ) E’JAL
/. 37
P /3 758)
342 K¥7 340 | 309 & (39)
Ll v s )
£2 £l 2 (4/)
_tilAg 308 2307 304 305 |43 (%)
Az . 7 {43)
_{7182  @o|dd_
1R /! Cs (44)
LRy Qf L 12 (45)
3 |R5 304 | 303 | 302 | 301 |4 (96)
ylpe  A2/3 /4 (47)
1147
__LIR8  QIl4
—_51A9
(3531
cPy 82! CONTROL STORE ARBAY 7

R 72928



64




65 204

745/75
7 345 -4 £s({) k 2 MIR({)
T MIR({)
. 7 344~ 43 C5(02) 5 7 MIR (2)
. Z T MIR(2)
7 345 - 4% CS{MN 44 /4 MR (B
/f T MIR()
7 34844 S (&) 73 /5 MIR (47
74 10
IR
+ 5y 9] 19 194
TH5{75
7 2454 s 1K 4 MIR(D)
3
7 844 - 42 €5 (5) 5 7 MIR(5)
" 7 MIR(5)
7 344 -4% €S{(4) 12 /0 MIR{E)
/f TMIR(G)
7 844 44 cs(n 17 /5 MIR(T)
4 TMIR(T)
I R
1]
18%
745374
7 8374/  CS(R) K] 2 MIR(B)
. 7 _337- /2 (9) 4 5 (9)
7 337 -4% (10) 7 5 (#0)
7 837 - /% {1/) 8 (/)
7 349 -4/ (12) /3 2 (12)
7 333 42 (73) {4 /4 ({3)
7 33349 (74) 17 /4 (/)
7 333 -/% (15) 18 - /9 ({5
4 18 oy 174
745574
7 529-4{/ CS(16) ) 2 MIR(16)
7 349- 42 717 4 Ly (/7)
7 329-4% (/8) 7 4 718)
7 349-44 (19) 8 (49)
7 335-4/ 22 {3 /2 )
7 3215-42 (2f) 14 /5 (21
7 225-43 (2d) {7 /4 (2
7 JA5-1% (2%) 18 19 (23)
;£
/7 18 ov
767
) 745374
7 824~ 41 =120, 3 MIR(2H)
. 7 321-12 (45) 4 35 (25)
732443 (26 7 A (26)
7 23114 an 8 9 20
7 347- 11 (28) 43 12 (28)
@ 7 374 (29) {4 /5 729)
S 7 5T1-{3 (30) 17 A (30)
7 37~ 44 {31) /8 /9 {57)
T £
] 1% ov 154
TEEYL
N7 343 -4/ €5(32) 3 2 MIR(32)
S 7 244 (23) 7] 5 (33)
D07 34343 (34) 7 4 [34)
AT, (35) 8 g (35)
S 7 309-41 (36) {43 12 (34)
W 730942 (37) Yy / (37)
7 30943 (38) /7 /A 24)
7 209-/4 (»9) 8 ; (39)
37 _86 -4 CPMIR Hf 79 ov

CPUERY MICROINSTRUCTION REGISTER
R 12929






AeA

AR

800130

744
745374
720541 CS(40) 3 2 MIR(HO)
7 305 - 12 (#{) y 5 (44)
7.305-4% (%2) 7 A (42)
7 305-44 (43) 3 ] D)
7 2044/ (&%) 43 /2 (44)
7 2301 -42 (45) 4 /5 (45)
7 .30/-43 (46) {7 /4 (#¢)
T 301~ 14 (47) 18 9 (47)
r F
37 _8(-48 CPMIR @] 19 oy
8§ 194 - 2 MIR(D)
8 204-12 (1)
8 204-7 (2)
795
8 20% - 40 MIR(S) { oy 205
8 20415 (%) 2 T/
8 494 -7 {5) 4 2
8 194~ /0 (5) 8 £l5 4
8 £94-45 [7) q 4 £l LS PAREFRROR
8 18%-2 (8) 10 ol 9
8 /84-5 (9) {f {0 o4 TCSPARERROR
8 /84-¢ (10) 12 7
8 {8%-9 (1) 13 /4
745280 73
785 745280
8 8%~ 12 MIR(12) {
8 484-15 (13) 2
8 1A%~ 44 14) 4
8 {8%-/9 (15) A £l5
8 {7%-2 (72) 9
8§ £74-5 (47) 10 Ols
8 /74- ¢ (18) /1
8 474-8 (79) 12
8 /74-42 (20) {3
7452 81
/75
8 474- 1% MIR(27) {
A 47%-14 (22) 2
8 {7449 (23) Yy
8 Li4-2 (24) 4 £15_
8 4445 [25) g
8 144 ¢ (26) {0 016
8 4¢4-4 (27) £
8 {4442 (28) 2
8 16414 (29) 73
745280 ]
/65
g 144%-4¢ MIR(30) 1
8 L44-49 (34) 2
8 {54-2 (32) 4
8 454-5 (%3 8 Fl5
8 154§ (34) [
§ 154-9 (35) 7 olée |
8§ 454-1) {36) {1
8 45%-45 (37) 7
8 154 /¢ (34) 1.3
1745280
/55
8§ 454~ 49 MIR(39) {
L1445~ 2 (%0) 2
144 -5 (41) 4
k- ¢ {42) 8 El5
44 -4 (43) q
Jh5=42 (4%) {0 4
144 -45 1Z79) /1
h4- 1 (44 /2
Sy -49 [47) {3
745280
CPUEL! MICROINVSTRUCTION REGISTER

R 12930

MICROINSTRUCTION PARITY DECODING






RGA

RAJ

80 ot 30

69

30 £20-9 SHIET o Q(0)
30 /28-1 SHIET Yo R(0)
9 8 % 80
Cr*y RS3 Q83
29 450 -4 '8 4148
8 {84 - ¢ MIR(10) 71¢7
8 184 -29 MIRCLT) 5146
8 484-439 MIR(15) L7115
8§ 474- 4 MIR({G) 28174
29 438-9 /3 26113
8 484-44 MiE(4) 14142
L9 £38-7 /4 73 14/
8 {8%-44 MIR( {4} 22140
FA 15 F(0)
8 47445 M/R(21) 41RO Fe 04 F(0:3):0
8 174~ 44 (22) 31A1 G 22 7 G (0)
RINLTREN AADDR(2) AL PLAS ? P(D)
3 _450-¢6 3) 11R3 OVR 2% OVR
8 464~ ¢ MIR(2E) 17180
8 444-9 (27) /8|87
37 459- BADDR (L) {91A2
M {68-¢ (5) 20353
/3 _89-5 SRUS() 22103 Y 2129 DRUS(D)
73 _499-7 (1) PRI Y 2153 23]
/3 _93-9 (Z) 241D y {137 (2)
13 _59- 14 (3) 251D0o Y 0136 (%)
37_86-1p CRPRLY 15T
1M 28017-1
4008
ov CA RSO 450
29_90-4f  CARRY(#4) 28] 91 41
23] 8l 46 70
CN+% RSB @53
29150~ 41 /8 6118
8 484 -¢ MIR(10) 7147
§ 184 -9 MIRLE) 5146
8 {84-49 MIR{15) 27115
8 474-4 MIR(1G) 28174
29 4338~ 9 i3 26143
8 484- 42 MIR(12) 14 |42
49 438~ 7 /1 1314/
8 484~ 16 MIR(14) 72 |10
3127
8 474-45 MIR(21) 41RO F~0\ E(4:7) =0
8 41h-44 22 1A 1 & P’M TG
3 {49- ¢ AADDR(Z) 2152 P L3S ? P(4)
a1 458- 4 (%) {1R3 VR [B%_
8 164 -6 MIR(2¢) 17180
g 464 -4 20 {B1B{
3/ 459-4 R ADDR(2) {91R2
3 1686 (%) 20133
13 _69-5 SBYSH) 221D3 Y3129 DBYS(4)
13 _£9-7 (5) FEAnY: Y (383 (5)
4 _£9-9 (4) 29154 y {37 (6)
4911 (7) 25 po Y o3¢ (7)
A7 _8¢- 10 CPALY L5\
/DM 29048-¢
oL
ov cH S0
29 _90-12 CARRY (H) 291 9l 21
11 205-8 SHIFT Yo R(8)
1 _Lo- /4 SHIET Yo Q(8)
CPUB2A 2901 MICROPROCESSOR ARRARY BITS(0:7) 0

R 42831



70



71
SHIFT b R(8)

SHIFT Yo A (8)

AGH

LAl

800130

2] 8l ] 60
CA*Y R5D Q5%
29 /50-4 /8 ¢l48
8 184~ ¢4 AMIR(10) 7147
8 /84-9 MIR[1L) 5l1g
8 184 -49 MIR(/E) 27145
8 174-2 MIR(1E) 28174
29 438-9 /3 24143
8 18444 MIR{D Zarz
29 4%8-7 /i /3 1/
g /8% -78 Mip{ i) {2 140
35
8 474 - 45 MIRG1) 4140 F=0141 F{8:4) s 0
8 474 - 44 (22) A/ G ng v G ()
3 249 - ¢ AADDR () 2]A2 P34 * P(2)
31 458 - ¢ (3 {143 OVR [ 2%
8 fL4-¢ MIR(26) L7\B0
9 fL4-98 (27) /81841
3 459-4 ABDDR (2) {91R2
A1 458 - ¢ (3) 20133
fy_459-4% S ARUS(E) 22D5 ¥ 5139 DARUS(E)
/h_59-7 (3) 241D2 Yy 2118 (9)
4 _59-49 9] 241D/ Y 1127 1)
14 _59-4f (/1) 251po Y 03¢ 1)
37_86-10 CPALY 5T
/DM 23018~
o0&
ov CN RSO 357
29 97-9 CARRY 291 9] &1
33| a8l 4 4o
CA*y R53 Q53
29 (50-4 /8 6|48
8 {8%-¢ MR (10) 7147
8 48%-9 MIR ({1 576
8 484 =19 MIR (15) 27175
8 474-2 MR 1) 28174
29 438-9 /3 24173
8 484- 14 MIRL1L) 14142
29 138-17 /1 1317
g 418%-4¢ MIRL1Y) 12110
F3lad
8 L7% -15 MIR(21) vy Fe0/ F (/2 45)= 0
8 174~ 16 (22) 31R7 6 b 7 G (3)
A 44%9- & RADDR (1) 21p2 PR35 1 P (%)
31 458 & (3) 1175 OVR [B4_
8 164 -¢ MIR(26) 17 1B
8§ #44-9 (27) 18 1B1
37 456-4 BADDR(Z) /91n2
3 LA 4 (3) 20|33
/5 _39-5 SBYs({2) 22|Dp3 Y 3139 DBUS({D)
75 _29-17 (13) A3\ D2 Y 2(38 (£3)
15 _24-9 (1Y) 24|24 y {37 (1%)
752944 (45) 25|D0 Y0 2% (£5)
37_RL-10 CPARLY 1517
[DM2904A-1
40 1 0E
N _RS) 250
29_97-/f CARRY({4) a2gq] 9 2
12 _20-8 SHIET o R(1%)
72 _30- 14 SHIET Yo Q{6)
CPU 821 2901 MICROPROCESSOR ARRAY, B/7T5 (8 /5) /7

R 12952






.

73

SHIFT Yo R(46)

SHIFT Yo @{{6)

I IWA 30
CA+Y RSH @53
29 450-4 /8 ¢|/8
4 1484%-¢ MIR(/0) 7147
§ /84-9 MR 5116
g /3%-48 MIR[{5) 27175
8 47%-2 MIB(1E) 43144
29 £38-9 /3 26113
8 484 42 1/R(14) 14 142
18438-7 i 7 /314
8 {8444 M%) #2170
Fh %_
8 174~ 4% MIR(21) vl F0 F(149)=0
8 1% -1¢ (11) RILE G 4 7 G (4)
3/ 4%9-¢ ARDDR(2) 2182 gy 1 P(4)
5 458-¢ () 1143 OVR[B%
8 454 -4 MIR(24) 17|Ro
8 fa4-9 (27) {8 1B/
Al £59-¢ BADDR(ZY 19182
M 16876 (3) 20|B%
/15_28-4 SBUS({¢) 22103 Y 3129 DBYS(15)
{5_29-7 {17 25102 ¥ 2138 A7)
i _29-9 (/8) 24104 Yi[ay (18)
/6 _29-4 (1) 25100 Yo (14)
37 _AL- 10 CPALY 507
/DM 29018~
YN 0F
ov CA_RsH Asy
29_97-42 CARRY (20) 291 9| 27
3 a8l /6 20
CH+% RS53 853
29450-4 /8 4118
8 484-¢ MIR({0) 7147
g f3%-9 MIR() i1l
8 18%- /9 MIR(/5) 27145
8 417%-2 MIR{{G) 28114
29438-9 IK) 26143
8 18%- 42 MIR(12) 14142
29 /3%3-7 7 /3141
8 18444 MIR() 12110
F st F(20)
8 474-44 MIR(24) 1170 F- 044 FL0 23D
8 17%- 44 1) vz Gl 7 G (5)
3 1494 RADDR(2) 2172 P25 7 P(5)
A £58-§ (3) 11A3 OVR o4
x § 1L4-4 MIR(26) 17RO
5 & foy-9 (27) 48184
T 47 459-4 RBADDR(2) 19|R2
31 4484 (3) 20|R3
/6_9-45 SRUS(20) 22103 Y339 DBYSQ0)
~  f6_9-7 (21) 23102 Y238 (1)
S 76 9.9 (22) 241/ ¥4 [a7 (22)
D 76 94 (23) 24100 Y0136 (23)
S 378410 CPALY /50 F
© /DM 29014 -1
OF
av CH_R50 QS0
29/88-7 CHARRY /N 291 9l 27
304207 SHIFT Yo
20428-4 SHIET Yo
CrPUB2L 2901/ MICROPROCESSOR ARRAY, BITS (/£ -23) 72

R 14933






V¥4

RAJ
d0 0130

/7 _99-5% SCRATCHP(Q) 73 SBYS(9)
18 _78-4 CONST (D)

28_74-3 CRUSING)

/9 _88-/¢ H WaRD(N

A_72-2 DISPlg)

Li_b4-/8 /€ S(0)

I3 _w3- 2 RELADDR(0)

25 _k7-18 LC S(0)

27_78-44 EX (0)

18_LA4-/8 IMQOP(0)

/7 _99-7 SCRATCHP(L) SBUSI{)
1§ _18-2 CONST (1)

48_74-5 [ AUSINCE)

19 _88-44 H IR

21 _72-4 H/5D(1)

2A_44-14 /CS(4)

23_43-4 REL ADDE(1)

L5 _47-4¢C LCS(/)

27_79-4¢ £X(4)

18 _62- 14 IMAP()

/7_99-9 SCRATCHP(2) SBISA)
/18 _18-% CONST(2) )
18_74-7 CRUSING)

/9 _88-43 HWORD(2)

27 _12-¢ DISP(L)

L4 _h4y -4 [CS(2)

I5_48- 2 RELADDR(Z)

25_47-4% LC5(2)

27 _79-14 £X(2)

18 _Gd- 1% (MOPL

/7 _90-44 SCRATCHE() S BUS(3)
/8 _18-4 CONST(3)

28 _71-9 CBRUYS /MD)

19 _A48-/4 HWORD(3)

2/ _72-46 niSPi3)

34 _ 448 /CS(3)

Ly _43-9 RELADDR(Y)

25 _47-42 LEG(%)

27 _78-42 EX(3)

18 _L2-42 [MOP(3)

{7 _4£9-5 SCRATCHEE) S BUSH)
18_78-4 CONST(#)

18 _41-% CBUSINCY)

19 _568 -1/ HWORD {4}

2 7212 DISP(Y)

dd _ 443 [CS(H)

23 _43- 12 RELADDR(Y)

d5_47-9 LCSH)

4T_78-3 EX (%)

18_42-3 [MAOP (4}

{17_4£8-7 SCRATCHP(S5) S5RI/S(5)
18_78-4 CONST(S)

28_41 % CRUSINGS)

19 _LA-/1 HWORD(S)

2/ 14 -1% DISE(5)

dA_4y-4 /C5(4)

23 _k3-/5 RELADDR(S)

J5_47- 4 LC5(5)

L7_79-4 E¥ (5) )

18_¢gd-4 [MOP (5] )|

CPUBZ/ SOURCE BUS FOR 2901 ARRAY 73

B ALISY






AGH

RAEI

boor 30

/7 _£9-9 SCRATCHP(S) 77 SBUS(L)
/18 _78-7 CONST(4)

28_44-7 CRISINCE)

/19 _¢8-4% HWORD(6)

21 _T72-45 DiSP (L)

21 _h&-7 1CSl6)

23 _43- 48 RELADDR(4)

15 _47-7 LCS(L)

i7_7¢-7 EX ()

18 _464-7 IMOPL)

17 _49 -4 SCRATCHP(T) SBUS(T)
1§_78-9 CONST (T)

8 _44 -4 CRUSINGT)

9 _g8-4% HWORD(T)

Al _74-79 DISP(T7)

23 _44-49 /C5(7)

2y _43-49 RFELADNRIT)

A5 _47- 9 LCS(T)

27 _749-9 EX(TY

18 _42-9 IMIPL(T)

/7_359-5 SCRATIC HP(B) SAUS(8)
/8_48 -1 CONST(B)

28_5/-3 CBIS INEE)

19 A48 -1 HWORD(E)

21 _52-2 DISP(8)

Ld_24- 18 ICS(8)

43 _g23-2 RELADDR(E)

15 _27-74 LCS(8)

27_%9-/8 £X(8)

18 _4d-48 [MOP(B)

/7 _A9-7 SCRATCHP(9) S BUS(9)
18 _4R-2 CONST(9)

28_54-4 CBUS/ING)

/9 _58-/2 HWORD(G)

2 _Bi-4A D/sP(9)

AL _24-4¢ /C.5(9)

23_13-5 RELADDR(G)

L5_27-14 LCS(d)

47 _49-46 EX (9)

18 _42-16 IMaP(9)

/7_%9-9 SCRATCHP({0) S BUS D)
8_48-13 CONST(10)

d8_54-7 CBUS NI

19 _£8-43 HWORD(10)

A _82-6 5152 (47)

34 _2H- 14 [CS(/D)

23_23-¢ RELADDRUID

L5_27- 14 LCS(40)

A7 _49-7% EX({0)

/8 _kd - i IMOP(14)

/7 _%9 -4/ SCRATCHEL) S BUS()
18 _4E- % CONST (/)

28_54-4 CRISINC

19 _58- /% HWORD (1)

21 _54-9 DLSP(1])

28 2412 1CS(i1)

23 22379 RELADDR (1)

25_27-42 LLS(41)

27 _49- 42 EX (1)

18_L2-1d IMOPULD)

CPY B2 SOURCE BUS FOoR 2901 ARRAY 14

R 12935






RCH

43

8o ol 30

/7 _39- 4 SCRATCHD({2) 79 SBYS({2)
18 _49-5 CONST (42)

28_4/ -3 CRISIN(IL)

20_38-1/ HIWORD( 1)

21 _52-42 DiSPlf)

Ll_Lly-3 /C5(7d)

A3_213-42 RELADDR (1)

25_27-3 LCSE4)

27_49- 8 EX(12)

f8_44-3 IMAP(1L)

{7_59-7 SCRATCHP(/3) SAYs(43)
18 _48-64  CONST(43)

A8_44-5 CRUS M (13)

20_38 - {2 HIWoRn(£3)

4 _h2-1% DISP(43)

22_24%-5 [CS5(43)

A5_23%-45 RELADDR (/3)

25_J17-5 £LCS({3)

A7 _#9-5 £X(43)

18_44-5 IMOP13)

/7 _39-9 SCRATCHD (14) SBUS(I%)
18 _48 -7 CONST(74)

28_41-7 CBUS [N %)

20 98- {3 HWORD (44)

21_52 44 DISPI

dd_A4-17 [CS(1Y)

23_23-4¢ RELRBDRIIH)

25_27-17 LLS(/Y)

A7_448-7 X (7%)

18 _43i-7 [ MO P4 )

/7 39 -4/ SCRATCHD (F5) SAYS(/H)
/8 _44-9 CONST(75)

L8 _4{-9 CBUS INGAR)

20_28-/% HWORD(/5)

21 _52-/9 ISP (45)

2l _Ak-9 (CS(45)

A3_23-49  RELADDR({5)

25 _&7- LLS{44)

27_49-9 £X (/5]

78 _4i-9 IMOPL %)

17 _26- 5 SCRATC HB(/E) 5 BUS(/)
8 _48 -1 CONST (16

28_3% -3 £ BISIMNCE)

20_d8- 11 HEORD({6)

21_32-2 D/sP{48)

22__4%- 48 1Cs(4¢)

2y __3=-2 RELADDR(/G)

25_"7-48 L6 S(16)

27_19-18 E£X (/6)

18_ 2218 IMOP(IE)

4T {8  SWiTCHIIG)

{7_29-7 SCRATCHD(17) SBUSHD
B_48 -2 CONST (LT

48_21-5 CRBUS INAT)

20_28-42 H WORD (17

2/_32-5 DISP (A7)

dd__ & - /g [IC5(47)

24 __3- 5 RELADDRIZT)

25__T7-46 LCS(/T)

27_49- 4 EX(17)

18 _2d-1¢ IMOBILT)

3Yy_L7-44 SWITCHIIT)

CPUBL SOURCE BUS FOR 2907 ARRAY /5

RA293¢



80



RGH

AR

800730

81

/7. 249-9 SCRATC HP(/8) SBISHE)
/& _18-3 CONST(/8)

288/~ 17 CBIS N (18)

20 _28-1% HWORD(/E)

oF _B2-¢ DISP(18)

2d__4-44 [ES(/8)

2%_35-¢ RELADDR (43)

35 _7- 14 LLS//8)

27 _49- 4% EX(/8)

18 _22- 1% IMOPI{8)

34 _ L7144 S\ TCH (18)

17 _29 -4 SCRATCHE(/9) S BYS(£9)
/8 _18 -4 CONST ({9)

28_3/-9 CRUSIMLG)

20_J8- 14 HWORD(£9)

2/_82-9 DISPI1E)

2d - 42 /CS(49)

24 _3-4 RELABD R ( £9)

25 7-42 LCS(49)

27_49-/2 EX(/9)

18 _22-42 IMIP(19)

DY _L7- 14 s WiITcH (79)

{7 __G-4 SCRATCHPLLD) SBUS(20)
18 _48-5 CONMST(20)

28_21-2 CBUSINIAD)

L0_R-41 HWOR D2

Af_83- 44 DIaP{LI0)

l__4 -3 (CSCAD

24 _5-42 RELARDDR(ZD

25_7-3 LS00

27 _449-3 E£X(10)

18 _22-2 IMaP(20)

3 _47-3 SWTrcH (2o)

/17 _9-7 SCRATCHR(2]) SBUS(LY)
18 _18- ¢ CONET(24)

28 215 CBUSIN2L)

20_B8-12 HWORD(2{)

21 _32-45 Displai)

24445 /C5C0T)

LA __3- 4% RELADDRCZS)

A5 _7-4 LCS(27)

17_49-% £X (24}

18 _22-4 IMEP L)

34 _LT- 8 Suwre A0

i17__9-9 SCRATICHEP(L2Z) SBUS(22)
18_48-17 CONST(22)

28_1{- 7 CRUSINED

10_R-1% N WORD(Z2)

A 3416 DISP(a2)

Ld__4-7 ICS(22)

24 __ B /6 RELADDR(2Z)

i5_7-7 LC5(22)

27 _749-7 EX(22)

18 _41-7 IMAP(2)

Ay _67- 7 SwirrcH (22)

17_9-41 SCRATCHP(2) SBYUS(23)
18 _48-9 CONST(23)

28 _24-9 C RIS V(23

20_A-1% HWORD(23)

2_32-/9 D/SP (21)

li__%-9 €5 (23)

2%_3-9 REL ADDR(AA)

25 _7-49 LC5(23)

27_79-9 £X (23)

/8_22-9 IMAP(23)

S _4I-9 Swe/7CK (43)

CPUSET SOURCE BUS FOR 28907 AFARRAY e

R 424957



82



RE&H

ART

800730

83

37 447-8 CP _SCRATCHP .
36 £37-45  TEN SCRATCHP )
40 36 4949
. ME  WE
10 _30- 39 DAUS(0) 420 a0hs SCRATCHP(0)
10 _40- 38 1) VYRR i /
10 _380- 37 (2) 1022 QApY (2)
0 _80-2¢8 (3) 7 aA3p (%)
745789 [
COctcieh 2 30 ¢9
12451 1 ME  WE
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8494~ 15  M/R(D ! 146 2| 1%
8 [84- 2 MIR(8) 21745
g _{8%- 5 MIR(9) 41 40
RITEN MIR[40) 1
9 EA
121 20
9 444 -4 MIR4) /4]
/50
I 437-7 1 FORMAT(T) 2 745N\q 7. /8
8 454~ 42 /IR (35) 3o /o
CPU 82/ CARRY LOOKk-RAHKERD CONTROL 29

B /L4950

ALY MULTIALY & Dividl CONTROL
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ARG A

ARAJ

g00130

109

£ 712357

. 739
g 48%- & MIR (10) P ANLERAN T 7 MIR (40)
3100 l
Ai5h 428
gy |5/ 55
¢lpo A7 SHIET Yo R(0)
32 98- /5 SHLIVK 51p4 ’
10 _80 =31 £(0) [1):3;
409 -3 SIGHMEXT 31A3
935253
0lz0 2|9 SHIET Yo @ (23)
32 _98-/5 SHLINK /{1 B1 710
W £29-40 ADDCOND 121B2 {2745 N\ 11 MULT COND
13183 3100
co Cf
8 L5445 MIR (37) 2l 14
8 454 - 44 MIR (35)
8 /44 -¢ MR _(40)
739 - /1 7 MIR(/0) CL
A 154 720
er 58 5B
,__ggz{: A7 SHIET Yo R [23)
720-9 SHIFT Yo 7 (0) 412
/2A8-9 SHIFT Y0 @ (23) 3173
835253
120 -7 SHIFT Yo R (23) {0 Bf A9 SHIET Y2 a (o)
//
£2184 15758 FEYe] ov
/% 54 SB
cg_cf tlae ALz SHIET oY T
AL AlRd
4192
2173
745155
_{21so0 Bl9 _
A 1B
_fi1R2
13133
£
8 48% - ¢ MIR(10) 21 14
8 418% -9 MIR (1)
'% j"{g-g £ :“??))30 +5V
- Ey - T)=0
H Lo FBI 2T
/1 _40- 41 E(2:45)=0) Ri4
18 _30-1/ E(74:49) = 0 70s 23V
Y T ALY, AL
R%
. 110
11745 ),,3 £#0
2l 00
110
1o 41745 ):g Flo:20) ¢ O
/S 20 =31 F20) . 91745\ & 5100
40100
109
10 _80- 34 £ {0) 71} 745 S/IGNEXT
10 _B0-%% QvR 27 8¢
109
/0 _B0-51 FLD) N 745N\ 4 DIVCOND
22 128~ 44 TDIVSIGN 51 8¢ 109
/0 _B0-39 __ DBUS(O) AN 745N\ 8 RES(0) £ 2LESH)
10 _B0- 38 DBRUS 0} 8¢ 09
10_80-38  DBUSH) 22\ 745 N\A1/ RES(H) # RES(L)
10 _B8G-37 DBAUS(L) 4% 1] 8¢
cPU 82! SHIFT CONTROL &£ COMDITION DECODING 30
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Ac A

AAI

111

ov | 73 /49
£
4 _8¢-2 WELIELD (D) IR 745151
¥ 448 - 4 WPRE (0) 2184
4 _G6-41 XFIELD () 2172
3 _L5- 45 £R(21) 1192 AlS
8 4174-19 MLR (22) 75 gtg W AADDR (2)
4
73|7¢
2187
o cf 2
——l 7
ov 7£ /58
¥ _94-7 WEIELD(1) Y180 Ths 151
¥ _94-¢ WPRE (1) 3134
y _94-45 X FIELI D) 21A2
AL _L5- 16 £A(22) 1173 AlI
8 Li4=2 MIR (2%) i 4 AADDR (3)
14175
15176
/A7
co 4 o2
3 17%- 12 MIR (20) IRz
& L7%-19 MIR [23)
& 4442 MIR (24)
oV ?£_ 759
g _96- 2 W F1ELD(O) 4RO 745454
P W PRE (0) Alad
¥ —9¢-40 XF/EL D (D) 21A2
32 _[5-15 £R(21) i11h3 Al
8 44412 MIR (28) {5 1A% b BAPDR (2)
f71R5
13176
12 187
ce ¢f ¢4
91 40 47
Tov_ 74 /¢8
£
4 _9¢-17 WE/ELD() Yl RO 745451
4 - W PRE (4] A1
Y _g94-44 X FIEL 2(4) 2182
3 _L5-16 £A(22) /143 Als
8 Ly -15 MIR (29) PRV, WA RADDZR (3)
/%1R5
=13
721R7
co_cf ¢
8§ 1(4- 5 MIR (25) Al 701 7/
8 fL4-12 MIR (28)
& 144-15 MIR _(28)
o
=
P
D
CPY B21 ADDRESS CONTROL FOR 2907 a7

RALG52
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-

49 113

REH

RAT

800130

745374
10 _80-29 DRUS(O) 3o adl MONMODE
10 _A0 - 48 (1) 4 ailA ESCMODE
0 _A0- 37 (2) he Qils BETERAM
/0 _ 8056 (3) Ah3 Q39 AFTER £5C
10 _70- 39 (H) £3p% @442 INTMASK
10 _10-28 (5) 14105 Q5145 FPMASK
A1De Q61
22 _20-39 DRUSLD) 14 ngf Q749 D/SABLE
£
37 447 -4/ CPCPUSTARIYS 1 48 ov
65
T45374
30 440 - ¢ F(O 20 F 0 510 Qo2 7 WADDR
: vt ans__
1102 Aie
A3 a39 _
10 _80-39 DRUS(D) 13\pYy 4Ll EALD
1 _20Q-38  nBIS(L]) {41p5 Q5148 LR
42 _20 - 57 (22) /7106 Qélss £R(LL)
14 _20- 36 (22) 18 ; § 7149 02D
37 40741 CP ERSTAT AR ov 948
T4 5374
/0 _30-39  DBAUSO) apo apl2 NEG
30410 =2 £ #=0 Yt atls NZERQ
10 __B0- 3% qve 702 @ll4 OVFL
19_470-9 CARRY AlD3 @319 CARRY
30 409- 3 SIGMEAT 3104 qyldd _ SICN
30 £30- 7 G ET DT i41ns @A 44 S ML INK
30 _409-8 RES(D) # RES(T) 17106 Qolde__ NORM D
30408-41 RES(N #RES (D) Bip7 Q9 NomRMm [
/& I
98 -45 SHLINK YW 745N\ 4 /1] 1Y ov
49_90-9 CARRYLO) S 8 439
139 745775
429-7 SHIFTOVEL {1745 4120 aoll DIVOVEL
2100 139 12015
/39 a] 745 Y4 slat afll SHIET OV FL
30409-4 RES(DA RES(H) | 4] 745 W6 | 00 afle
148 -4 ENSHIFTOVFL Sl00 2102 palid  ADDOOMD
10241
R YY) I3103 Q35 Drys/icHN
SA &B 1 Q3l4% 1DIVSIGH
/29 - /0 ADDCOND GlA0 A R
30440 -4/  MULT COND SiAf L9/ SV
30409 4 _DIVCOND ¥172 . L
2183
745753 R
129 =45 DIVSIGN 10|Bo 2|9
{1151
/2 132
10 _40-31 £{0) /3
150= 40 COND LD ]
25043 CowD 4 D)
37 447- ¢ CP LAND
. /48
36437 -1 ? FORMATIT #1745 ),: A ENSHIETOVEL
5100
1350
. 745N\A10 CONDLD(0)
9 4%4-4 MIR (42) 9] 02
i /50
fiw CONDLD (1)
9 44%- 9 MIR (¥3) /4] 02
cCPU ALY STARTUS & CONVDITION REGISTERS 32

2729553
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AGH

AAJ

{17 - 4

115
1 ENCONDGR(D)

7 4 708
av £
T __+4lao  msa51
8 _98-2 NEG ' 34a4
33_98-5  NZIERQ 21h2
32 _98-¢ 2VFEL 1143 ALs
37 _98-9 CARRY 15144 AN
34 _948-42 SN 14145
A _98-46 VAR MO 13 /¢
32_98-49  NORM{ 72147
g ¢/ C2
]
114 -5 7 _EN COND GR(Y)
7? 7046
31 428-2  DIVOVFL 4180 745257
I5_546-41 100D 38/
26198-3  MAXLOORP 2192
A _LA-2 7 WADDR {143 A5
4 _45- {2 ER(0) PEILY 1A g ]
14|75
B32_489-1  MONMODE 43194
J1_88-4  FSLMIDE 12177
co0_Cf ¢
81 10| 4/
1% -6 T ENCOND GREL)
7 0 <)
£
36 L4 L CPINTR ylRp  THsL5/
3 Lde-5 EXT/INTR 3197 748
3o 426 -4 T RPIAVPLYT 2182 746458
3 L2469 1 RUXINTR 1143 Als 2lp0
% LiL=4d 7 CAMERR)® {5154 " Al 5130
3 f26-/8 1 OCPRIOAD 14195 f1co  Alng SELCOMD
M 12L-46 TREMALOAD 3196 4100 A - 7 1 SELCOND
36 519 POWERLOV [2|RT 2181 C KA
7 _cf ci 5181 DAL
§ 15%-4 MIR(32) 31 fa| 1/ et
§ 1h4-¢ (34 /3 1pf
8 454-49 (35) <
11 453 ov
8 L4478 MiR(30)
4
£ X T ENCOND GR(O)
ov. b2 T ENCOND GRS
8 464 -19 MIR(31) 50 -2 Y ENCONDGR (2)
8 454 -2 MIRB (32) 57 L
745759
2
A}
e
<3
QD
xQ
CPY &af CONDITION SELECTOR a3

B ALI5%
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ReH

AR

800730

117

R4S, R47 Yq /99
dxA50EL » gl I OLPANTE

2
1085 81 RUTOLOARDNE 1 E10a
o5 BY BYTOLOARDC ovl 1 @6
‘ oVl 74574
S I05 82 RUTOL0AD NE Y
L AO05BL RUTOLOEDC
- ovl
36 L0080 - £2 T RS REMRUID
v 206 799
LY i 2212 a T REMAUTE
R52,439, 48 780
3 -200¢ 218
5B POWEROKLIAMP *+ . 745 %
;;&’&5 R POWEROKLAMP - 739
AIODEBY  RYUNIRAMD +
;ﬂ?ﬁjﬁé RUYN L ZMP = 200
75434
SOOBRAE  AUTDLpRDEAMP 25 3
;masﬁﬁ ABUTPLORDL AMD — 7o) 4
[ S L
05 B4 T REMOTERYTOLOBD 84 '7%_
L0058 ¥
< 1 ov 5
A5_2- 44 POWER 0K /1
36 £00- 4 RUN /3
3¢ 400 -4 AUTOLIADING £
*-E Vg ?‘5,7—/49
o5
* 5V PCB FRONT PANEL
T TAMDICATORS
54 LED S
9 205-¢ 1 CSPRARERROR = E';' L CS PARITY ERROR
= LEDZ
36 100~ 15 1.0PY LAMP 242 . CPY
' /5._'4/ (EDS | _
36 /00 14 7 MEM [ RMP f‘_—_}___g‘ L MICRODIAGHOSTIC MEMORY
LED Y
56 40049 1 CACHE LAMP BY N CACHE
| S L]
$al vy
baip * 5V
51 @ﬁﬁﬁzq 22,47, 20
{ ., o . l/ . 67
2] g 13 L 2174524448 S WITCHY¢)
52 L 41 16 /17)
U g 14 Efe?j)
K} {4 19
M an niia v
+ 5[/ LS ]
1 v 3% L80E
Swi a\,g_ﬁ' ik | |B53 ”3334,35
29 1 &7
BRI E SWIre Hiid)
3100288 TCRPU 2 AVAIL /5 5 (27)
N0l R8 T CAMAVARIL 73 7 (22)
$4002 C8 7 FPYAVAIL 7 P K (23)
a6 447-40 T ENSWITCH 9Y
T ERPYRYRIL
CPU 821 OPERATORS CONTROL PRANEL TNTERFACE 3%

SWITCHES AND FRULT INDICARTORS
L 72955
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AEH

LN

800130

119

I00{ Bl 1 SELINLD)
;Mﬁfﬂ.& r SEL OUT(0)
JoniBY 7 SELIN(T)
; 100{ BS 1 SFL OUT (1)
Qv 145
£ rob 4
1 , /D5 " ENCBYSQUT
s$0 Va4
L4151 YIR7
745739 5
7%
A 437 - 42 " EANCBYSIN ~% R, =7 T READO) 10028 /0 .
y/R £/ 7 BEADE) 008 C 10
8 454-42 MIR(35) 3lso  wl 4o 1 BEADLY 002877
§ 45445 (37 15/ Y3 9 1 READ(3) 1002077 ¢
75 S 439F
166 ‘
8 20%-17 MIR(1) 721 745 NS ? NEXT/INSTR /003 RIS,
8 20%- 7% 1 MIRI(%) /3100 56 i
13 7&;‘) 7 NEXTINSTR
0
1005C17
b 1003BLF¢
L ov
2
SAOO03BRL  POWEROK 21759244148 PAWEROK
“A003B LG DEVINTR 4y /6 DEVINTR
36" 100~ 2 CPY 5YS RST ¢ 14 SYSTEMBST 1002 B30,
8§ 494 /3 MIR(T) A - /2 r LORD /002 5303
1% ov
2
32_89- 49  DISARLE /774524413 DISARBRLE 100% (49,
3 _L5-2 T WADDR /5 4 T WADDR J ik YT,
7 7 CRUNITELD) 1003842,
8 46479 MIR(31) 7/ p (1) 1005¢C .zfz
ov |l 8T 0v{z
8§ 454 -2 MR (32) 217h s244148 CRUNITEL) 1003 B 23,
8 4545 /33) Y /4 [3) 1003023
& 4544 (34) A 1% () 10038242
8 (5%-9 (35) 8 /2 (%) mmu#}
19 W{.a
& L54-42  Mip(3z) 17[795204% )3 CBSOURCE(D)  1003R25,
§ 154 -/4 (37) 15 I (1) 003 C 25
8 454 -4f (38) 43 7 (4} _ 4003R24 2
8 454-49 X)) 4 &) mmc‘a;;
HY W;’
8 444 -2 MIE (40) 275525548 CBSOURCELHY 1003327 .,
VTTYEN (44) 4 )4 (5)  400%7 27 %
9 z"t‘f A (44} A /4 CARDEST(0) 1003R 28 >
G 444-9 [43) 8 12 (/) 1003 (28 ¢
£
B W{
9 144 - 42 MR (4%) 71749524715 CA MSN;} /0033829 ¢
9 fun-45 (5] 45 g {3 003529
9 144544 (46) 13 7 (%) 1003830
9 444 -48 (47) 7 p g (%) /0036_30}_
199 OV
CPUSLL CPUBUS CONTROL S/GNARLS 35

B 1295¢
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121

74537
£ _A0-3%9  DRBYSIE) oo goll CRHEYS RST
/50 ~-38 (f7) 4ipd gl RUN
A _30- 47 ({8) 7132 Q214 BUTOL OADING
12 _30-134 (79} 8lp3 0319 7 SINGLEINSTR
fd_2A0- 139 (L0) 4310y au il 7 RST REMAUTD
f2_20-38 (24) 19105 0545 1 LRI LAMP
A _20-37 (22) {7I1pe  Qél/4 T MEM LRAMP
/4 _ 2026 (4.3 {81p7 Q749 7 CACHE LAMP
I~
I7407-3 CPCONTROL QLT A1 79 oy
100 -9 T SINGLE INSTR ;ﬁ
4 VJ-'-éﬁc?f ! 774
7 21745
R 31 30
RS 4 146
A T4537%
4 Yoo aold CRIINTR
B5_2-4 DEVINTR 4las @il EXTIMNTR
NIOOBB20 s TCR/INTR 1152 g2 1 TCRP/INPUT
NA003C 20 7T SPRAREINIR Alas g319 T RUXINTR
SAOO3BR 2L 7T CAMERULT 13y @yl 1TCAMERROD
347 499- 4 T QCPRUTD 41ns Q5115 2 DCPARLOAD
3% 494 -9 7 REMBITD 17ine Qél/z T REMALOAD
51003 C 2 PiNT . 181p7 arl/9 POWERLOW
{aa£+jy £
219 /i 1% ov
37_8L- 8 CPMIR
/37
745/38
6 8L - 40 7 POWER (/PRST GlER  YOth 7 ENSCRATCHP
f—io £EB Y t4.
—2oEC v i3 v ENCONST
Loy 9 Y314 T ENCBRISIN
g 494-45 MIR(T) 5150 Yaladf T ENKWORD
4 484~2 (8) 2151 Y510 1 ENIMOP
§ 189-5 (9) {152 Y6l 9 TEQRMAT(E)
Y7R 1 1 FORMAT (7)
777
745738
LlER ) TENDIS P
S ED o7 T EMICS
L 4qec Li3 ? ENREL ADDR
: 12 TENLC
8 £54- 412 MIR(36) 350 oL TENEY
g L5445 (37) 215/ 10 TENSWITCH
8 454 44 8] 1182 ]
N
Q
W
?
™
33
e
b
o
O
CPU B2/ CONTROL OUTPUT REG/ISTER INTERRUPT STRTUS RECISTER 34

B 72857

K SBUS SOURCE RDDRESS DECODING
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123 . 74
- 38_1-8 1 MASTERCLOCK 1 778\ 10 MASTERCLOCK 1002A29,
o4 »
£ 427 =8 2 (TEST & LIMYIOL) 3, 756
) 38 169-8 71 PUCLOCK Y1745\ 4 CPYUCLOCK 1002029,
. 6 206-8 ENCLICK 5170 . 8é »
K| ?4;5 i * CRULLOEK
Vi }"
766 /3 156
¢ 184-/0 1 POWERUPRST __ 1[748 / W JMPCLOCK
9 205-5 CSPARERROR o0 4l /0
9, 756
6 20¢-8 ENCLOCK 21 745 CPMIR
. 86 . 86 TARY
I8 £69-8 1 Puclock (45 745 [
Lo o4
; &4
_8G-4% 7 CPUCLOCK /f y#s /0 CPALY
47
1] 745\ CPIMSTR
35 _B6-42 NEXTINSTR il oo
: 147
41745 \n st CPCOND
56 437-9 1 FORMAT(6) 51 oo 7
4
. 91 745\ 4 (PSCRAETCHP
157-4 ENCPSCRATCHE 10| 00 ‘s
/
ANLERNY, CPCPUSTARTUS
157~ 2 ENCPCPUSTATYS /3] 00 ,
70
ARLERY CPCONTROL DT
/57-3 ENCPCONTROUT 2100 07
‘ /
14 41745 CPIC
757-5 1 LO0ADIC ANEE, 5|00
6 f76-8 7 EMNEXECMAP Sloo 707
| 166 9745\ 4 CPLC
1576 7 LOADLE 91745 \\ 8 10100
6 20744 1 LQ0PRIN 00 J ‘ 107
21745 \at! CPRERSTAT
(57-4%  ENCPERSIAT 13100
8 £94%-44  + MIR(T) | 748
. QW.
VIR LLENA MIR(%2) SV ISN\a 7 0100 {57
9 494-9 MIR(%3) )02 /S 745258
CArl) { ENCPSCRATCHP
. 9 4l - 42 MIR(Y%) 15171 2 EMCPCPL STATUS
9 144- 44 (45) 12172 3 ENCPCONTROUT
9 _J44-4¢ (46) /1173 Y ENCPERSTAT
9 444-/9 (47) 101474 1 LOAD/C
N p ¢ T LOADLC
Ny .
A ov] 0 2on {9
307
33
e
S
)
o0
CPU82LL! CPUCLOCK AMD REGISTER CLOCK SIGAHALS 37

B 72958
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125

. 3905 470 £
| | e
Z77 75
76 nrF 76 _ 7¢
. [1745 I 41746 Vo ¥ J1 795\ ¢ MASTER CF
o 0% cr ! 0% 04
/k.ag*’-"? ‘ /kstery '
ov ov 7%
20 000 000MK 2 91 745 g T MRS ER LA
i.} I “'3/"; g%
“CJ |
X 7AL
/89 780
& 194 -7 MIR(%) 2\7%#5 /1745 W2
8 £9%-40 MIR(E) 3] o2 21 00
789 7180
& 49%-7 MIR(S) SV 745N\, ¥ 71 745 \a g 7 /79
8 484-41 I1pm/Rl &0l Sl oo | 745 \as  CYCEND
/8.9 | 780 41 30
8494%-¢6 3 MIR(5) AYL RN/ a1 745
8 49%-40  MIR(6) 9] 02 >° 200 f
‘ 80
190 AL 745
R{17 QNME R 12 90
-2 MRSTER cp 117 '
. /£0-9 PUCLOCK ALY,
S48 @ RALS
ovl 4135 QB4 CLOCKST(L)
sl acli
(12 Qold
7iL/
779 - 8 CLRCNTRID) qlso
[H9- /3  CLCNTRII)  I0lss
_ 745 {9y
R 17 ONE R
9 179 08 769
179 - ¢ CYCEND fg 745 \n 8 21D @9 PUCLOCK
1 178 20 }’ AT
35_86-42 MEXTIHSTR [ 217vs\eg [~ 73] @18 1PUCLOC K
f489- 4 7 /BRDYSYA/ Y120 T4 574
L3] 139
8 194-44 1 MIR(T) q 178
L90-44  CLOCK ST (2) 101745 CLKCNTRD)
{49-9 PUCLOCK 14| 20 )’
ALT-8 T URDYSYA 73
T4- & MASTERCP
159
. 169-9 PUCLOCK 43 745N\q 13 CLRONTR()
7P
6 {86 -40 7 P&wgeap,es;‘ﬂu _
5V l l
3 200F| | R 25 v 767 YA /29
& 1002 €15 INSTRRDY 20 al5 23 als
7 3r 37
Jaoz-@w rale 7@y 7 /RDYSYN
ov 45 Tl 74574
R 719 TR ~1%
c..\\S; YA MASTECP
~ & 18z-10 1 POWERYPRET K| |RY4
Y +5 i ONE A
S
Q- zaaf-grﬁa 30 08 /67
002 C 1 YN/ TRDY D 219
“ » T
300L | RS 12148 1 IRDYSYA
ov 74574
7%- & MASTERCP 139
cpy 82/ CPRY CLOCK GENERATOR 38

R 72959
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AGR
F00807

RAT

800318

7

12
2 - 0 745294149 7 CPUBYUS(O) _ [0oys B3
2 97 - 45 4 75 (1) [0085¢C3 2
2 4077 (2) % 4 () 4003B4
2 407 -49 (%) /2 f (3) {003 gy_l}
v
_Lé TS 14 /9 &
2 £41- 14 CRUSQUT(O) 2l £ |48 {171 £ b LRUS I (2%
3 {0145 ({) Y /5 /15 4 (/
2 101-74 (2) A 4 13 7 {L)
1 40719 (3) - 8 _— Iy 1z o g (3)
2
2 Lof-2 CBIUS QUTH | 17\ 74534% |3 CPUBYUS (%) 100585 ,
1 Lol 5 (5) | 75 4 (5) 1003 C 5 >
1 fof-4 (4 1 73 7 (¢) mojaé_}
2 _J0/-9 (1] 14/ g (1) 1003 4_<
e S, £ 4
¢ 8
2 4012 CBYS ouTlH) 11 £ s 2T 18 CRUSIN (%)
2 _J07-% (5) 15 A 4 A (5)
2 40/ (6) 15 7 A /4 (6)
2 _4p/i-9 (7) = I 4o rat g A S 7 (7)
54 45
2 04 -4 CBUSOUTIE) | 2174524448 CPL} RLIS(R) {003R7 .
2 L0445 (4) 4 té {9) £003C 7 3
2 404 14 70y 1T ¢ /4 ) 4003 RA
2 _f02-49 (1) K] L (/f) 120368 2
19[ . y f_f?fy 8.2 )
2 202-42  CBus oyr8) | £ 14 271 £ 15 CBUS IN ;;35
L £0L- 45 ' (9) 4 A 15 4 9
2 40714 (70) A {4 /3 7 (1)
L fod-19 (/) - ] . /4 I7A g (/)
2 45 2kl 745 24k
8 f04-2 CBYS oUTiE) | 47 7452443 CRYBUS(HL)  {nns B,
3 £04-5 3 145 5 (13)  4#003¢8 2
3 f04-¢ (/4) 143 7 (%) {003 B0
3 /04-9 75 17 4 ({5) {003 C /02,
>—ﬂ?_$ 1G4 b flf 5,2 ;
/ /
3 4022 CBUSIUT(i) ] 1720 £ 12 2 F 18 CBYS N
3 404-5 (13) /5 5 b /6 IZE))
5 A044 (/4) 13 7 4 74 (1%)
3 Fo2-9 (14) : if g 8 " 42 {{5)
¢ 745244 745244
5 934 CRUSQUTE) | 217451%% 48 CPUBUS(I6) /003 B,
3 _93-/% (7)1 4 /6 (17) 4003/l >
Yy 93-/ 1 ¢ 14 (18 {003 B>
3 . 93-/9 (79 1 8 42 (19)  /003C 42>
,__.97£ S 9fv h
{ 53 { 7%
3 93- 4 C By ourlse) Nl 11 £ |3 CRUS ML)
3 _83- /5 (17 L /6 15 5 (/7]
3 93/ (15) A )2 4% 7 [{8)
3 .83-/9 (19) - 8 /2 i (19)
3 748244 THE LY
5 93-2 CBUS OUTED) | 411755245 3 CRPUBUSLO) {003B13,
3 493-5 (2n] 45 g (21) 4003C7%;
3 .93-¢ (22) ] 43 7 (22) 40083 Bly
3 439 (23) | 41 4 (43 £003CH% 2
| 76 3 5 E s )
{9
3.93-2 CRUSOUT 0 ] Vimwramp 2% N
3 493-5 (24 /5 5 Y {4 (21)
3 g3-¢ (22) k) 7 6 /4 (22
3 G3-9 013 1/ The 204 g 8 - 12 5N
4 32-¢ 1 ENMCBUS QUTD)
y 34-5 T ENCBUSOUTIT)
CPUBLL CPUBUS DRIVERS £ RECEIVERS {

R 130/5
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LCy
JooSor

)

8003 /8

129

{7 £07-42 DATA /N (D) CBYSUTI0)
25 51 -2 R7C (0)

/7 £01-48  pRTAMNI(/) cRYS pur(f)
25 515 27C (1)

I7 L0145  DATE fa(2) CBYS oUT (2)
25 544 R (2)

17_104-/9 DRTA V(3 CARYS QU7 (3)
25_%54-9 A7C (%)

/7 _40f - & DBTA IN (%) CAYS gur(s)
25_54- 42 BIC (4)

/9 _94 - 48 IPSTRT(Y)

IT400-5  DArH /a(5) CBUS QYT (5)
25 _5/-/5 BRI (5

/9 _91 - 44 [OSTRILS)

/7 _£04- ¢ DETAIMN(E) CBUS IUVT(L)
25_54- /4 R7C (4)

29 _G4- 14 /0 BTAT(E)

17 401- 9 DATAIN(T) CBYS ou7(7)
L5_%574-79 Rrc (7

/9 _094-42 [OSTRAT (T)

/7 _102-42 DRTR IN(R) C BS oy 7 (8)
25_4%2 -2 RIC ()

/19 _9/-3 /0STAT (3)

17 _402- 45  DATAIN(D) CRYUS U7 (9)
15 52 -5 27C(9)

{9_4{ -5 /OSTAT [9)

17 402 - 44 DATA /4 (40) CBUS our (/o)
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/488 -8 1%) 10N, A3l 1Y)
745743
T RE Y
- 2] ET 10
o 71 /51 /99
R £ (0
/2 /89 - {2 PHYSADDR{S) ALY, aolff PREEIC(15)
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2087 [0 ADDR({2) oo no SBADDER (/)
4 208-19 (12) vlpfd afls (/3)
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8123 4239
4 208- 7 L0 ADDR(44) 30y ayl4 S RADDR (1)
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{ _A1-#4 (¢) 7102 @ile 3]
{ _&/- 42 (7) Rlp3 Qa3 (1)
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{734 47 41D5 Q5[4 77
{ _13-7 45 17126 Q6l/L (48) _
{ 73-0 [ 49) 18 3; %7 /g (19
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/5% - 16 (1) {7
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35 452-40 [{) {0 a6
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35 451 - 40 {1 "ot afls {1y 1002 /7 .
35 451 - 1% /1) ALY (1) 1002 B /8 2
35 /5/-70 (%) dlp3 4349 &Y 10040 /8 5
35 4544 (%) 310y Q4 (%) 1004 349 .
A5 454-2 (5) 41p5  as|4s {5) 1008643 2
35 452-4 (4) 17 YA £6) 1002330 2
35 454-4 ’7) /8 1p7 51257 /9 &) 1004 C20_¢

4] {T

112

‘ 745373
a5 /4244  DATA(4) 5D o ld INSTRBYSB) 1004 Bl .
A5 42 - 10 (9) blpt i[5 (8) {400 Cii 2
35 f4f- 4% {10) 7p2  azls (10) 400l B2 2
35 L44 - 40 /41 alpy g3 () 40l cli .
35 444 - ¢4 (12) {3104 Q4|42 ({8 1007 323 ¢
35 14/-3 (1% 41p5 Q5[5 (1) 4002 C15
A5 4¥2-4 (1%) {1ipe  aélsg (1) 4002 Ri%,
35 442~ 3 {15) 18107 Q749 (15) 4008 ctv
G £ »

411 4
L
703

745373
35 L34 = 4% DATR({) b Qo2 INSTRBUYS(1C) {00) B25 ¢
354310 - /0 (7 4ipd Qs 7)) /00L €25,
35 434 - 4% ({3 7|02 Qalé 118) 4004 Boasl
A5 434 - 4n //9) 4|33 @39 (19) 4002 C 2z
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{_Bf 45 CRUSTIN oy 2z TLIM(9)
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, 7415249 £ c;sc/& TGS(T)
310 a0y 4440 '
ars 2494
SR Qilé ighL FO L
Al Q37 1dA3 FiiZ
{172 a+%9 ﬁcgé/ Fil4
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22 _£06-4%  1G5(%) LAy FilT (N
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1001 PG T SYS RESET 94 {0 SYS RESET
N001CH 1 SEL _ACK 5 7
4
3 £35- 3 CPY NACK q
L0202 B30 CPYSYS RST /1
257403 - 4 CPYSELACK 13
£
dov 1#2% ov
FAZ4
75438
/004 ¢ 8 POK 2o 3 7 POK
S001BE8 1 ACK 7 4 ACK
40041 C 7 1 BUS BYUSY 9 /0 BUS RUSY
;mm A7 7 DATA RDY 2 /4 DRTARDY
y
32 4%5- 8 CPY ACK 5
33 415 -9 MASTER /7
|7
&
J_Oy “Y oV
34
194 - ¢ BCK 557#5 >cf? 1( ACKk ! NACK)
204 & NECK £] 0l 212
1745 ALKk ' NACK
i o4
79/ - 3 1 DOK 8\ 745 \A10 1 RESET
20/ - 40 SYS RESET 9} o4 C 272
31 745 \otl _RESET
Lo4
CPUELL TRANCEIVERS FOR SYSTEMBYUS CONTROL S/GANHLS I

R 13050






Ve
B8/0&£ 30

A4

800130

VAR/IABLE MICROCYCLE 199

MIR (5¢) Y o4 A | i/
wosrer cp 7e-¢ o UMMM LML LML LML AL LT
QA 790-{5 é"}_} i__[ ?_1 é__x |
23 190~ 14 0 ‘1| l_l m L
ac 190- 43 .3_L | F”'TI I"—}___[——_IL
QD 790-/2 g‘! : ! I—F I"_“‘Wl_
CYCEND /79-¢ c/?"]l_l_"_jl____l f | IW’_lt l_’_\_
CLKCNTR(0) 478~ 8 ? | E [ : !
CLKCHTRU) 185-15 & 'j 1 ™ Imm L
PUCLOCK — 169-4 c; __! L] »l_! S - LL__{'
CPuclock 1566 0 _] l [ L[
le— 78005 1, 20073 |, 2£50ns —t 300 ns ;
CLRCATR(OA)  FUNCTION

9 s

wo
POWER _YP
IMPCLOCK 1564 é_{ L] L] l_iI L] ;Il_
CPMIR /56~ 8 a;_il L] !__% - L__J! 1_{_
POWER 0K 2-18 3 : i J | | | |
* POWERUPRST {8610 f ; f | | i |
P (TESTETEST £XQ) 197 -# ? ; | : { | “
JUMPL SELCOMD)AIT-8 5‘*_ﬁ : | lf—‘““‘“wl‘“
ENCLOC K 206-8 .:3 ] ! lr______{ | E
T SELNEXT 784-5 g 1 | ll , | IL
SELIYMP 866 0 i L ] |
rENTEST 187-4 ? : f JI | E ;
T ENIUMPADDR 1876 O : ; ! I__._.__.__J f
CS ADDRE | /) | 7] | = PO W YD |
MIR i (0) (¢} | (Pawyp)i

Conérol séore localeorn 0

coniasns a jump lo POWYP.

CPY 827 TIMING DIPCRAMS FOR

VERBIABLE MICROCYCLE B POWER (P
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201
CONDITIONAL JUMP

‘ MICROINSTR. FORMAT ;7 ‘l CONMD. TUMP [ li?aw.JMfP{
JIMP CLOCK 15642 g__! W_II LT - Lr
CPM/R /5¢-8 ?_ll | L] _i__Ji !_!_
CPUCLOCK 156-¢ :;,_! i L I_JI I_.[_
"(UMPLSELConD) 197 8 ?"h 1! l | |
ENCLOCK 206-8 0 | | g
» SELNENT -5 b | | |
T ENSER 17642 ;.:; ; ; | E i
ENUMPRDDR 1876 0 _!_j____l | i
51,80,/ £,PYP 190479 4 | goff | {17 { MBl %) E 02217 |

TEMP LS FXECHTED .4 ME,

. When a_jump s eeeciled

Zhe micrornsiruclion feme ts doublded.

LOOP BETYRN

NEXT F/éLD , { L00P ezwll Il LOOP BTN
IMPCLOCK 156-42 o_] (- 1] | I
CPMIB 154-8 ;.._ - L : I_f_

/o | | I |

CPYCLOCK /54 ¢ f—j L__{ L i l_{_
LOOPRTN 206-¢ o [ L | ! L
SELCOND 798 4 4/7_1 | ; : L
ENCLOCK 206-8 ; E i L__i———f—‘

0 T ENSEQ 7tz o | | i *
54,50, 7FE, PUP L946-47942 5 20{7 :l MIPTH) ; 7047 I 0000 f
CPLC 107-8 L_] ! I

3a (oo | '
TQ e
< The miccrodinstrvciion time
N ¢s doubled al loop exit.
34
2
S
=~

CPy B2/ TIIING DIRE RIS FOL
CONDITIONRL TUMP K CONDITIONRL LOOP BLETLBA
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203

TEST EXTERNAL THTERRYPT

CSADDR (0 /1)

. TEST FIELD
IMP CLOCK 756~ 2
CPMIR 156 -8
CPY CLOCK /50 &
TEST 777- &
"(MIBO)L EXTINIR) 43511
ENCLOCK 206-8
v SELNEXT 786-5
SELIUMP 186- ¢
TENSER 1742
TENTEST 18742
. S1SOE PUP 96419 4

TEST LIMIT VIOLAT/o4

TEST FIELD
JMP CLOCK
CPM/R
CPUCLOCK
TEST
W(TESTL LIMYIOL)
ENCLOCK

O " SELNEXT
SEL IUMP
"ENTEST

Ly
0707

CSADDHR (0:47)

7y
F00730 4

CPYBLYS

154 - 42
75¢- &
756 ¢
777-¢
7274
2048
78¢-3
86-¢
187-12

81 50 "FE PUP 196479 12

, \FEST TA/TR | 7es7 7472
| |
e —1[ j_II L |
AL —
] L L LI
|
o _| . | L_
/1 ! -
& I |
f | ! | |
5 | : L E
| |
o_1 t t [ .
{1 l
o_ | | L
| | t |
i | | —
7/ | | |
g | | |
| |
| mip(rd [ Ml 1T me (74 7777 |
| |
| - | ~ - | A
[ JEST £/M/7 | | JEST LM77 I
i | I f
?_E b [
]
c;'_!i L L | | ]
| |
9—5 L e 1 |
o _| | | }_
{f | i |
0 | 1 l [
{1 | | | {
o . | | |
{ 1 ! | |
g | ! i ]____
/o | | |
0 _1 ! [ | L
{ | | [ [ |
o1 | | I [
| | | | |
Il MIE(E-) [ M) T MI2(7 %) { 7717 [
| i 1
| - [ - | - | < I

I'n case oz’z!rry on Limil peolalion
CPYCLOCK o5 arsabled.

TITING DIBGRAMSE FOR

FTEST £X7T. INTERRYPT X TEST LIMITVICLRT roN
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AR
&roraoz

RRI

00730

205

TNSTRICT/ON FETCH SYNCHRONIZRT/ON

NEXTINSTR
MESTERCP
CYCEND
THSTRRDY
2 JRDYSYN
CLACNTR(0)
CLKCATR(A)
PUCLOCK

YNIT SYNCHRBONIZRTION

86 - 12
7%- &
779-¢

7002C 15

769-¢
/78- 8
783- 43
7¢9-9

MIR(5¢)
MIR(T)
MASTERCP
CLOCKST(2)
CYCEND
UNITRDY
TURDYSYN
CLACNTR (0)
CLACATR (1)
PUCLOC K

CPUSE2T

19%-45

7¢- ¢
790~ 1%
779-¢

7002€ 73

77-8
178 -8
789-/3
/69-9

THNSTRLUCTION FETCH SINVCHBON/ZLT /O £

TIMING DIRGRAMS FOR
UNIT SYNCHRONIZZT/oN

7/
0_1 | L '
/ | | ;
1]

A 1 | | [ I |
g_l_l l__ll | ] S I
i i
g : | I | | I i E
{0 | f |
0 — 1 P
! _| L | [ I
AT T :

i ) I
? ! | | I I | 1

! ] | |
p_f ! [ § | l

I | - WRIT/NG — |

/
o0 _1 2.2 7.0 | a.¢ |
{ | I
0! | N !
{1 | iy |
g_rm_rm_ﬂ_rwumr

| | i
?’—l | ﬂ | 1

I |
,? I [ I | | | L

| ! i ! |
/R | I i |
/ [ ] I |
7 ! IR | | |
{ 1 | | | {
L/J I I a : !

[ I | |
A — L
o_] L] - | LJ |

| | learridtc | | |
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HCH
810703

AR

800130

207

SET INTERRUPT LEVEL (external dnterrepl ra?uest)

ITNTRCLOCK
"CPUACK

TNTREQ
SETTNTR

CPINTR(T)
LNERRUPT
DEVINT R

¥7- 72
725 -/
89-5
8- 47
79-5
¢o- 42
5¢-77
59-1

f0038+9

BLERAD TNTERRYUPT LEVEL

TNTRCLOC Kk
TLEV(O:5)
RERD JNTE

CPTRLEV

INTRLEV (16 :23)

CLERR INTERRUPT LEVEL

h7- 12

5-73
49-5
¥9-9
48-8

350ns |
20 ; 750
{f
?_I LJ: | [
|
0 ::EE ' | I |
! | o | |
: — |
o
| ! |
0 J | |
4 1
0 | [
{/ | |
/] |
7 7 N
0 LT T
{/ |
]

INTRCLOCK
CPINTRADDE

CLR /NTR

CPINTR (1)

INTERRYPT
DEVINTR

CrPy §i2

47- 14

3-45

89-9
79-9
0-¢

5¢- 1%

59-1

1003879

TIMING DIRCRAAS FOR

H
g_| o > =~

| |
; =X : XE(J o: =
7] U | | |
/ | i [
, J i 1 |
{ [ ! |
[y
{
g

X NMEW INTRLEY

{
g‘J | | i
0 ! | ] '
{ ? F ! : !
/] ! fa | |
{ i \ ' |
0 | L |
/ s! | ;
9 |
/ | [ ‘
0 L
/ — T
5? ST f':
] -

SET, BEAD and CLEAR [THTERRYPT LEVEL






Az A

AAT

209 *
RECISTER LOAD (welh CRM addlress widhen Lemelds).

NEXT FIELD MExT st £xsc T | NEXTIASTR
/ [ ]
MASTERCLOCK  /9-2 o 1L LUy
i / L Lo [ |
PREFRER 255 c; T8 I L | I_
I | I |
OPREQ 23-9 0 a REL L
/ P b
PREFETCH 80-4 0 — il L
{ [ i [ ] |
OPFETCH 80-8 0 | ST L
{ | i I [ ]
LIMITOK 55-¢ g | [r o
| I I
B ERDCAM 8- 8 f !—_?:_| P
| |
OPERAND /39-70 0 l - |
f | ’_&‘ P |
RCcerr 0054743 ? ; L | I
| I |
INVSTRDY 7008C /5 e:/? I L I
| |
UNITRDY 1002CH3 3 | J I :
|
URDYSYA CrRYELS o

REGCISTER LORD(wilhovs CAM, address wilhern lemels).

NEXT FIELD WEXT TSR ZXEC ] L TEXTZT &
misreeciock #-3 o MUAMLMUINT UMY UL
PREFREQ 235 0 7 *i—t | ot Lt
OPREQ 29 o ] A R N
PREFETCH 806 4:9 1 S S
OPFETCH g0-8  o__| 1 N i\t .
LIMIT oK 55-¢ z;: i | v :L i o
STREI Vo /49-¢ 0 e N - L] —
Yo READY 43¢ g7 I i T T, 1FU:
Yo RDYSYN  /25-9 ?_;_1 ﬁ N \:b : ET_L 4y :
.7 Yo TNSTR 1086 9—1! ‘ v A
E " o oPERAND 1081 0T : I v o—d
S crReriz 2054 g tq L —
CPDATAIN 2%~ 0 i | | — T
§ INSTRDY — {004C15 ;: — % . J v
S ymredpy  j002Cl3 0 | . NN
cPy 822 TIMING DIRGCRAMS FOB

ITNSTRUCT/ON £ OPELRALD FETCHES
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A A

e10703

AAT

FoOO7 30

211

JUMP LINK (wedh CAM, adldlress wedberr Zemalds).

NEXT FIELD
MASTER CLOCK
OPREA
JUMP
OPFETCH
LIMITOKk
LOADPREF/C
REARDCAM
OPEBAND
HCCERT
INSTRDY
UNITRDY

CPY 824

NEXT INSA EXEC | [ [NVEXT INSTR]

7-0 ST UL
23-9 [*’1 : :

78 -8 !I : |

80-8 L]

556 —— I

1284 S g

/28-8 B s e

139-10 | |
1005423 L l;_l

1004¢/5 — ]

1002¢13 i }

FIMING DIFCRAM FOE
JUMP LINK INSTELCT/ 0N
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MICROPROGRAM PROM POSITICN LIST

PROM NO POSITION TYPE
RCA 330 345 6353-1
331 34] -

332 337 -

333 333 -

334 329 -

335 325 -

336 321 -

337 317 -

338 313 -

339 309 -

340 305 -

341 301 -

RQOA 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-]
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~]
367 104 -

368 103 -

ROA 369 101 6353-1
370 91 -
37N g8l -

RO 372 111 6306-1
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ROA 307, DESTINATICN ADDR. DECODING PROM

OCTAL ADDR

OO0
= ReRoNe
—— -
— == O
O —00
jejee e
cooo

OO0 —~0

Or—0Nm

o oo
[sReNe
Q-
— -
OO0
OO~
o —0

[=ReRs

< W0

0

1

0O 0 0 O

0 o 0o

10

11

-0 0

[@Re N o]

|=Neje

Qoo

13

=N e R

oo Ne]

QOO
oo
[=ReRe

(e NeNe]

14
15
16

0 0 0 01

17

1

0 0 0 O

20
21

O OO

oo

QOO

oo

o geRe

QOO

22

23

[=ReRa

s oRe

j=No o)
QOO
Qoo

oo

24
25
26

1

0 0 0 0

27

30

= ENCPSCRATCHP
=, LOADIC

02 = ENCPCPUSTATUS
03 = ENCPCONTROUT
04 = ENCPEASTAT

05

06 = =, IOADIC

07 = UNUSED
08 = UNUSED

o1



01-08

216
01-08

01-08

OCTAL  ROA 308 CONTENTS ROA 309 CONTENTS RCA 310 CONTENTS

ROA 308, ROA 309 and ROA.310 CONSTANT PROMs

ADDRESS

QO Ormpr= Or= ™ OO0 —~0O0~—~ 000 OO0 OO0 OO0 OO OO0 OO0
OO0 e mOm rO~~—000 O0O0000000 ~000~0O0O0
OO0 mrmrmremerr— ~~Q000—~00 00000000 —~O0O0O0O—~00O0
000 —~0 00— mee—0000 00000000 000000 —O
OO r——0 000000~0 00000000 00000000
O =m0 000 0000000~ 00000000 OO0 0OO0O
OO ~0000 00000000 —~0O000000 COO0O0O0OOO
OCmO~O0000 00000000 O~00000D 00000000

O—O0O—0 000 OoocoOoOoo0 OO0 OO0 0O00O0C CO0O0OOO0O
—~—0—0 000 OO0 OO0 CO—~0O000Q0 CO OO0 O00
—— O~0C0Q QO OoOOoCOOoCOoO0 [sReoNeRsaoleleRe COO0ODO0C OO0
e~ 0O —0 000 OO0 O0 OO0 CCO—~00C0OO0O s NeoRoNeReejele
COOOO0OOoo0O elsReolelsieReRs) OO0 O0O00 COCOoOO0OoO00
o000 OO0 COOo0OoCOCOC0OO COOoOOoOO OO0 OO 000 OO0
COO0OCO o000 OO OO0 O0O0O0O [sReloeReNeleNeNe) OO OO0 COoO0
COOoOO0O0 00O oo oo oOoOCooO0o oo QCOCOoo COO0OOO OO0

OO0 OO0 OO0 O0OO00000Q OO0 OO0~ 000 OO OO0 O0COo00
ejoNoleleloReRe lolsRaleRalele e OO0 O0O~00 O COOoOQOO
CcCOOoOOOC OO0 QOO0 0OOO0o OO OO0 O0O—0 OO OO OO0
OO OO OOQ OO0 O OO0 OO0 O0OCOO0OQOrm eolsRelelsBelels)
COO0OO0O0 O0o0 QOO0 O000 OO OO0 O00O0 O— OO0 OO0
OO0 CCOCO OO0 QOO O 000 OO OCOO0O0O0 OO —~00 000
OO O0O0 OO0 ejoResisioBeoNe e OCOQOOoO0O0 OO0 ~0 000
OO0 QOO0 o000 OO0 C OO0 COO0OO0OO0OO0O0O0O OO0 QOO0 —0Q

O— N M 0w <
et

12
13
14
15
16
17
20

oY P O~
NN AN NN

32
33
34
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ROA 311, HALF-WORD MANIPULATOR CONTROL PROM

OCTAL ADDR  OCTAL CONTENTS

0 030
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 0c0o
36 000

37 000
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ROA 312, HALF-WORD MANIPULATOR PROM, BITS(0:11)

, ADDRESSES 0=777

A0 =0

Ab:AQ

Al:A5

88888888
88888888
88888888
88888888
88888888
58888888 .
88888888
88888888
88888888
88888888
88888888
88888888
88888888
88888888
88888888
58888888

QO — M <N~

88=F8R8E
88-E8k8E
88=-=8r8=x

88F-=8E8E

mwTT wmw
88F-E8F8E
88EE8E8E
88-F8E8E
88E=8E8E
88-E8R8E
88-=8r8=

88-E8E8E
88EE8E8~E
88=F8E8C
88=E8E8-E
2

N M O~
= = =

.I
e

00 00
00 00
00 00
00 00

16 17
6 17

,18888
T¥8888
~28888
~8888
~8888
~8888
8883
§8888888
8838888
3338388
mmmmmwmm
888888

1

1

07 10 11 12 13 14 15 16 17
7 10 11 12 1

07 10 11 12 13 14 15 16 17

0
Q7

8888

8888
3888
8888
8888
8888

8888
8888
8888
8888
88E8E

1717171717 17 17 17 17 17
717171717 1717 17 17 17 17 17
71717171717 17 17 17 17 17 17

00
00
00
00

7

71
71
71

588
8888EEE
8888=FEE
8888EEE

1
1

1717171717 171717 1717 17 17 17 17 17 17

1
1

1
1
1

30
3

32
33
34
35
36
37

octal

Addresses: octal

Contents:
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ROA 312, HALF-WORD MANIPULATOR PROM, BITS(0:11)

AD =1 . ADDRESSES 1000=1777

Al :AS AG:A9

0 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00
1 1717171717 171717 17 17 1717 17 17 17 17
2 00 00 QO 00 00 00 00 00 00 OO 0O 00 00 00 00 00
3 1717 1717 V71717171717 17 17 17 17 17 17
4 00 00 00 00 0O 0O 00 00 00 00 00 00 00 00 00 00
5 17171717 17 1717 17 17 17 17 17 17 17 17 17
6 00 00 00 0O 00 00 00 0O 00 Q0 00 00 00 00 00 QO
7 1717171717 1717 171717 17 171717 17 17
10 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
11 00 01 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 01 02 O3 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 14 15 16 17
16 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
17 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
20 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 Q0
21 00 00 00 00 00 00 GO Q0 00 00 00 00 00 00 00 00
22 - 00 00 00 00 00 0O OO 0O 0O 0O 00 00 Q0 00 00 00
23 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 Q0 00
24 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
26 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
27 00 00 OO 00 0O 0O 0O QO 00 00 00 OO0 00 00 00 00
30 00 01 02 03 04 05 06 O7 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 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

Addresses: octal
Contents: octal
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ROA 313, HALF-WORD MANIPULATOR PROM, BITS(12:23)

A0 =0 , ADDRESSES 0-777
Al:25 A6:A9

L1 23 456 710N121314151617

0 00 0O 00 00 00 00 00 00 0O 00 00 0O 00 0O 00 00
1 01 O1 01 O1 01 01 01 O1 01 O1 01 01 01 01 01 O
2 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02
3 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
4 04 04 04 04 04 04 04 04 04 04 04 04 04 04 4 4
5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
6 06 06 06 06 06 Ob 06 06 06 06 06 06 06 06 06 06
7 07 Q7 Q7 07 Q7 07 07 07 07 07 07 Q7 07 07 Q7 07
10 10 10 10 10 10 10 10 10 10 10 10 10 1G 10 10 10
11 17 11 11 17 11 11 11 11 11 11 11 11 11 11 11 11
12 12 12 1212 12 12 12 12 12 12 12 12 12 12 12 12
13 131313131313 13 1313 1313131313 13 13
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
15 1515 1515151515 1515 15 15 15 15 15 15 15
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
17 1717 17717171717 1721717 17 17 17 17 17 17
20 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
21 00 a1 02 03 04 05 06 07 10 11 12 13 14 15 16 17
22 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
23 00 01 G2 03 O4 05 06 07 10 11 12 12 13 15 16 17
24 00 01 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 01 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 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 4 05 06 07 10 11 12 13 14 15 16 17
33 00 01 02 03 04 05 06 O7 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 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

Addresses: octal
octal

Contents:
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ROA 313, HALF-WORD MANIPULATOR PROM, BITS(12:23)

AD =1 , ADDRESSES 1000-1777

Al:A5 A6:A9

0. 1.2 3 45 6 7101112131415 1617
0 00 00 00 00 00 00 00 OO0 0O 00 00 00 00 00 00 00
1 00 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00
2 CO 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00
3 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00 00
4 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 00 00
5 00 00 0O 00 00 00 00 00 0O 00 OO 00 Q0 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 0D 00 00 Q0 QO 00 00 00 00 00 00 00
10 00 00 OO 00 00 00 00 00 00 00 00 00 00 Q0 Q0 QO
11 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 Q0
12 00 00 00 00 00 00 00 00 00 00 0O 00 00 Q0 00 Q0
13 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00 00 00
14 00 00 00 00 00 00 0D 0D 00 00 00 00 00 00 00 Q0
15 00 00 00O 00 00 00 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 OO0 QO 00 00 00 00 Q0 QO 00 00
20 171717171717 171717171717 17 17 17 17
21 1717V 1771717171717 17171717 17 17 17
22 V71V V117177171717 17 17 17 17 17
23 171V 1717717371717 1717 17 17 17 17 17
24 171717171717 17171717 17 17 17 17 17 17
25 171717V VIV 17 1717171717 17 17 17

27 17171717 1717171717 17 17 17 17 17 17 17

30 17171717 171717 17 17 17 17 17 17 17 17 17
31 17171717 17 17 171717 1717 17 17 17 17 17
32 1717171717 17171717 17 17 17 17 17 17 17
33 171717 1717 1717 17 17 17 17 17 17 17 17 17
34 1717 17 17 1717 17 17 17 17 17 17 17 17 17 17
35 171717 171717171717 17 17 17 17 17 17 17
36 1717171717 17 17 17 171717 17 17 17 17 17

37 1717 171717171717 17 17 17 17 17 17 17 17

Addresses: octal
Contents: octal
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CPU 821 COMNECTOR 1001

PIN

A ROW

[ e i S R S R R
COUWD~NOOUMPHWN=—=0OWOIO0Ud wh -~

[ SN SIS IS
Ul b —

W 2 bbb
(@R el s s BN B )]

|95
—

32

SIGNAL

+5 VOLTS
0 voLr

B ROW C ROW

GEN SIGNAL GEN SIGNAL
+5 VOLTS +5 VOLTS
-, SELIN(O)

100182 -,SELOUT(0)
-, SELIN(1)

1001B4 —,SEIQUT(1)
+5 VOLTS +5 VOLTS



CPU 821 CONNECTOR 1002
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PIN A ROW B ROW C ROW
STGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS

2 0 VOLT

3 -

4 -

5 -

6 -

7 -

8 - -, CPU2AVAIL

9 - -, CAMAVATL, -, FPUAVATL
10 - 145-12 -, READ(0O) 145-11 -, READ(1)

11 - 145-10 -, READ(2) 145-9 -,READ(3)

12 - LIMVIOL I/0 ERROR
13 - UNITRDY

14 -

15 - INSTRRDY

16 - PREFERROR PC<8

17 - INSTRBUS(0) INSTRRUS(1)
18 - (2) (3)
19 - (4) (5)
20 - (6) (7)
21 - (8) (2)
22 - (10) (11)
23 - (12) (13)
24 - (14) (15)
25 - (16) (17)
26 - (18) (19)
27 - (20) (21)
28 - (22) (23)
29 - 76=10 MASTERLOCK 1566 CPULOCK

:330 - 2-14 SYSTEMRST 2-12 -, ILOAD

1

32 +5 VOLT +5 VOLTS +5 VOLTS



CPU 821 CONNECTOR 1003
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PIN A ROW B ROW C ROW

SIGNAL GEN SIGNAL GEN STIGNAL
1 +5 VOLTS +5 VOLTS +5 VOLTS
2 0 vVoLT POWERCK PINT
3 - 71-18  CPUBUS(0) 71-16 . cpuBUs(1)
4 - =14 (2) 71-12 (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)
11 - 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 ENCPFETCH 102-5 ENJMPFETCH
17 - 0 VOLT
18 - 0 VOLT
19 - DEVINTR 2-3 DISABLE
20 - -, TCPINTR -, SPAREINTR
21 - -, CAMFALILT  2-5 -, WADDR
22 - 2-7 CBUNITF(Q) 2-9 CBUNITF(1)
23 - 12-18 (2) 12-16 (3)
24 - 12-14 (4) 12-12 (5)
25 - 12-3 CBSOURCE(Q) 12-5 CBSOURCE(1)
26 - 12-7 (2) 12-9 (3)
27 - 1-18 (4) 1-16 (5)
28 - 1-14 CRDEST(0) 1-12 CBOEST(1)
29 - 1-3 (2) 1-5 (3)
30 - 1-7 (4) 1-9 (5)
31
32 +5 VOLT +5 VOLTS +5 VOLTS



225

CPU 821 CONNECTOR 1005

PIN GEN SIGNAL PIN GEN SIGNAL

Al AUTOLOAD NC Bl 0 VOLT AUTOLOAD C
A2 AUTOLOAD NO B2 O VOLT AUTOLOAD C
A3 200-2  POWEROKLAMP~- B3  R52 POWEROKLAMP+
A4 200-7  RUNLAMP- B4  R49 RUNLAMP+
A5  200-9  AUTOLOADLAMP- B5  R48 AUTOLOADLAMP+
A6 -, REMOTFAUTOLOAD  B6 0 VOLT

A7 UNUSED B7 UNUSED

A8 - B3 -

A9 - B9 -

Al0 - B10 -

Al - B11 -

Al2 - B12 -

A13 - BI13 -

Al4 - B14 -

AlS - BI15S -

Al6 - B16 -

Al7 - B17 -

A18 - B1S -

al9 - B19 -

A20 - B20 -

A2] - B2 -

A22 - B22 -

A23 - B23 -

A24 - B24 -

A25 B25 -
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CPU 822 CONNECTOR 1001

PIN A ROW B ROW C FOW
SIGNAL GEN SIGNAL GEN SIGNAL
1 45 VoLTS +5 VOLTS 45 VOLTS
2 0 voLTr -, SELIN(O) -, BUSREQ(0)
3 - 1001R2 -, SELOUT(0) 211-15 -=,BUSREQ(1)
4 - -, SELIN(1) -, COMSEL
5 = 211=2 -, SEIOUT(1) 201-15 =~,SEIACK
6 - - 201-9 -, SYSRESET FOB
7 - 191-15 -, DARTARDY = 191-9 -, BUSBUSY
8 - 191=7 -, ACK FOK
9 - 201-7 -, -, PINT
10 - 182~15 -, ADDR(0) 182-9 -,ADDR(1)
11 - 181-15 (2) 181-9 (3)
12 - 181-7 (4) 181-2 (5)
13 = 182-7 (6) 182-2 (7)
14 - 172-15 (8) 172-9 (9)
15 = 171-15 (10) 171-9 (11)
16 - 1717 (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 - 1617 (20) 1612 {21)
21 - C162=7 (22) 162-2 -, ADDRPAR
22 - 152-15 -, DATA(O) 152-9 -, DATA(1)
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 (2)
27 = 141=15 (10) 141-9 (11)
28 - 141-7 (12) 141=2 (13)
29 - 142-7 (14) 142-2 (15)
30 - 132-15 (16) 132-9 (17)
31 +12 LTS +12 VoLTS +12 VOLTS
32

+5 VOLTS +5 VOLTS +5 VOLTS



CPU 822 CONNECTOR 1002

227

PIN A ROW B ROW C ROW
SIGNAL GEN SIGNAL GEN . SIGNAL

1 45 voLrs +5 VOLTS +5 VOLTS

2 0 voLT 131-15 -, DATA(18) 131-9 -, DATA(19)

3 - 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 -, DATROUT

7 -

8 - 0 VOLT -,CPU2AVAIL

9 - -, CAMAVATT,

10 - —,READ(0) -, READ(1)

11 - -, READ(2) -, READ(3)

12 = 24-9 LIMITVIOL 31-11  I/O ERRCR
13 - 31-8 UNITRDY

14 -

15 22-15  BYPASSCAM 31-3 INSTRRDY

16 - 31-6 PREFERROR 0 VOLT PC<8

17 - 111-2  INSTRBUS(O) 111-5  INSTRBUS(1)
18 -~ 1116 (2) 111-9 (3)
19 - 111-12 (4) 111-15 (5)
20 - 111-16 (&) 111-19 (7)
21 - 112-2 (8) 112-5 (3)
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 - -, 1oAD

31 =12 voLTrs -12 VOLTS ~12 VOLTS
32 45 voLTS +5 VOLTS +5 VOLTS



CPU 822 CCNNECTOR 1003

228

PIN A ROW B ROW C ROW
SIGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS
2 0 VOLTS 13-6 POWERCK 201-3  PINT
3 - 71-18  CPUBUS(0Q) 71-16  CPURUS(1)
4 - 71-14 (2) 71-12 (3)
5 - 71-3 (4) 715 (5)
6 - =7 (6) 71-9 (7)
7 - 72-18 (8) 72-16 (9)
8 - 72-14 (10) 72-12 (11)
9 - 72-3 (12) 72-5 (13)
10 = 727 (14) 72-9 (15)
11 = 63-18 (16) 63-16 {(17)
12 - 63-14 (18) 63-12 (19)
13 = 63-3 (20) 63-5 (21)
14 = 63-7 (22) 63~9 (23)
15 = ~, NEXTINSTR ENPREF
16 - ENOPFETCH ENJUMPFETCH
17 -
18 -
19 - 24-5 DEVINTR DISABLE
20 - 21-11 =, TCPINTR
21 - -, WADDR
22 - UNITFUNC(O) UNITFINC( 1)
23 - (2) (3)
24 - (4) (5)
25 - CBSOURCE(0O) CBSOURCE(1)
26 - (2) (3)
27 - (4) (5)
28 - CBLEST(0) CRDEST(1)
29 - (2) (3)
30 - (4) (5)
31
32 45 VOLTS - 45 VOLTS +5 VOLTS



CPU 822 COMNECTOR 1004

PIN GEN

SIGNAL

Al
A2
A3
Ad
AS
A6
A7
A8
A9
Al0
All
Al2
Al3
Al4
Al5
Al6
Al17
al8
Al9
A20
A2
A22
A23
A24
AZ5

0 voLT
0 voLT
0 voLT
G voLT
UNUSED

229

B1O
B11

Bl12
B13
Bl14
B15
Bl6
B17
B18
BI9
B20
B21

B22
B23
B24
B25




CPU 822 CONNECTOR 1005

PIN GEN SIGNAL

Al 220-12 CAMADDR(22)
A2 220-9 (21)
A3 220-7 (20)
a4 220-4 (19)
AS 209-12 (18)
a6 209-9 (17)
a7 209-7 (16)
A8 209-4 (15)
A9 208-12 (14)
Al0  208-9 (13)
A1l 208-7 (12)
Al2 208-4 (11)
A13  207-12 (10)
Al4d  207-9 (9)
Al5  207-7 (8)
ale 2074 (7)
al17  217-12 (6)
al8 217-9 (5)
A19  217-7 (4)
220 217-4 (3)
A2] 216-12 (2)
A22 216-9 (1)
a23 ACCEPT

A24 128-9 -, READCAM
A25 139-10 OPERAND

230

PIN GEN

Bl

X

B25
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CBL 820 OCP and REMOTE AUTCOLOAD CAELE

J1 ' J1005  SIGNAL

A2 Al AUTOLOAD NC
A3 B AUTOLOAD C
A4 A2 AUTOLQAD NO
A5 B2 AUTOLOAD C
A6 A3 POWEROKLAMP~
A7 B3 POWERCKLAMP+
B7 A4 RUNLAMP-

B6 B4 RUNLAMP+

B5 AS AUTOLOADLAMP-
B3 B5 AUTLOADLAMP+

J2

A2 A6 -, REMOTEAULOAD
A3 Bo 0 voLT

CEL 904 TECHNICIAN CONSOLE CABLE

J1004 J1 J2 SIGNAL
Bl 0O 2 & ~, TRANSMDATA
S s

A2 3
B3 e & ——— B DATASETRDY
A3 5

B4 — 20 —— 1 DATATERMRDY
a4 b— 7 — 9 0 voLT
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Pos 77 (S1-52),
Operating mode selection

Pos 66 ( XTAL)
Frequency: 20.0000 MHz
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Pos 125 (S1-S3)
CPU device address.

Pos 40 (5S4 - S5)
Transmission speed for
technician console.

P1: 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
AfS 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-i 1288
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