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INTRODUCTION 1.

CPUS20, which is the basic processing wnit for RCB8000 Model 50
and Model 55, consists of two modules (printed circuit boards),
CPUS21 and CPUS22. The perfommance of the CPUS0 may be increased
by extending it with a cache mamory module, CAM301/803, and/or a
floating point wnit, FPUBO1, as shown on fig. 1.
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Figure 1: CPURO0 extended with cache memory and floating point

unit.

The mrocessing 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 number of control
signals. Camunication between the processing wnit, the main
mamory and the device controllers takes place via the RCS8000
System Bus.

This manual describes the CPUS0 modules, CPUR1 and CPUS22. The
CaM301/803 and FPUSO1 modules are described in separate manuals.



2. FUNCTIONAL DESCRIPTION 2.

2.1 CPUB21 Data Paths 2.1

The principal data paths in the CPUB2] are 24-bit wide and are
shown on the block diagram on fig. 2. An array of 6 IDM2901A-]
4-bit slice mocessing elements constitutes the kernel of the
CPUS21 data path structure. It contains the General Registers
(accumulators), the Q-register, and an arithmetic logic wnit. The
2901 array receives data fram external registers and operators A
via the SBUS (Source Bus), which is a tri-state bus. Data to
external registers and cgperators are transferred via the DBUS
(Destination Rus).

The following subsections give a short description of the CPURI .
registers and operators.

2.1.1 General Registers 2.1.1

The 16 General Registers are located in a dwl-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 '
right before it is loaded.

2.1.2 Q-Register 2.1.2

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 cperand. It is
only possible to shift Q in conjunction with a General Register.
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Figure 2: CPUR1 data paths.



2.] .3

2.1.4

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

Scratchpad 2.1.4

2.1.5

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

words. It can be used as both source ard destination but not .
within the same microcycle. wWhen it is used as source the

camplement of the data loaded into the addressed location is

transferred to the SBUS.

Constant Memory 2.1.5

2.1.6

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

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 operand in
the current microinstruction.

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



2.1.7

Loop Counter

2.1.8

The Loop Counter is a 24-bit counter addressable as both source
and destination register. The primary 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 LC IC(0), is
a test condition.

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

MAXLOOP = LC(0)1 -,LCMAX(0)

Half word Manipulator

2.] .9

The Half Word Manipulator (HWM) is a cambinatorial 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. .

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 ard transfers the
modified word to the SBUS. EXC is addressable as 4 source
registers. Each of the addresses defines an ogperation.

2.1.7

2.1.8

2.1.9



2.1.10

Instruction Counter 2.1.10

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 O. Execution of a microinstruction vwhere the NEXT field
specifies EXBCUTE, MIR(1:4) = 1111, will increment IC by 2.

Displacement Register 2.1.11

2.1.12

The Displacement Register (DISP) is a 24~bit source register.
DISP contains the displacement of the RC8000 instruction 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 2.1.12

2.1.13

The Relative Address Register (RELADDR) is a 24-bit source
register containing DISP+IC. Execution of a microinstruction with
the NEXT field = NEXT INSTR will load RELADIR.

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

Switch Register 2.1.13 ’

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



SWITCH(16) = POWER RESTART MODE
SWITCH(17) = POWER-UP TEST MOLE
SWITCH(18) = CONTINOUS TEST MODE
SWITCH(19) = CONSOLE TC MOLE
SWITCH(20) = TEST (N

SWITCH(21) = CPU8S822 NOT AVAILARIE
SWITCH(22) = CAMSO1 NOT AVAILARIE
SWITCH(23) = FPUSO1 NOT AVAILABLE

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

SBUS(0:15) is undefined
SBUS(16:23) = SWITCH > 16:23)

2.1.14 CPU Status Register
The CPU Status Register (CPUST) is a 6-bit destination register.
CPUST is used to hold a copy of bits fram the CPU Status Word
which are used in the instruction decoding and for control
purposes. CPUST is loaded fram the DBUS as defined below.
MON MODE: = 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 following way:

2.1.14

2.1.15



2.1.16

BIT CONTROL FUNCTION
16 CPUSYSRST. Controls the SYSTEM RESET signal on the System
Bus.
17 HRN. Controls the RN lamp an the Operators Control Panel
(ccp).
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 O.
20 —,RSTREMAUTO. A O resets the Ramote Autoload interrupt
flip-flop.
2] -,CPULAMP. Controls the lamp, CPU, on the CPU821 front
panel.
22 -,MEMIAMP. Qontrols the lamp, MEMORY, on the CPUS21 front
panel.
23 -,CACHELAMP. Controls the lamp, CACHE, on the CPUS1 front

panel.

Logical Address Status Register

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 autamatically updated
when the Logical Address Register (LOGADDR) on the CPUR2 is
loaded. In addition it has its own destination address. The
following status bits are stored in the register:

-,WADDR: = if F(0:20) = O then O else 1.
F is the result framn the 2901 ALU.
EA(0): = DBUS(0)
EA(21): = DBUS(21)
EA(22): = DBUS(22)

ODD: = DBUS(23)

2.1 .16.



2.1.17

CPU Bus

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 CPUBUS is controlled fram the CPUS1, which
transfers source and destination addresses to other modules.
Source and destination addresses are generated by microinstruc-
tion fields.

CPU822 Data Paths

2.2.]

The CPUS22 oonsists of 4 functional units which operate asynchro-
nously canpared to the microinstruction execution. The wnits are:
the Bus and Cache Interface Unit, the Interrupt Control Unit, the

Real Time Clock and the Technicians Oonsole Interface. Fig. 3
shows the CPUS22 data paths.

Bus and Cache Interface Unit

2.2.1.1

The Bus and Cache Interface Unit (BCI) perform address limit
check, comvert logical addresses to physical addresses, perfomm
mamory and 1/0 read cperations and prefetch instructions. If the
Cache Mamory (CAM) is installed in the system the BCI will auto-
matically direct memory read gperations and instruction pre-
fetches to the CAM. The BCI registers and the operation of the
BCI are described in the following subsections.

Logical Address Register

The Logical Address Register (LOGADDR) is a 24~bit destination
register vwhich is used to hold the logical address during memory
and I/0 accesses.

2.1.17

2.2

2.2.1

2.2.1.1
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2.2.1.2 Unit Function Register 2.2.1 .2‘

The wnit 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 A3~
‘ dress Register.
UFR(1:5): = MIR(31:35)



11

SNg W31SAS

SsS3daav Wyvd 3AI3ONVHL AIONVH L
1t SS3dagy viva
HOIVH3NID (U ENED) H * b &
lidvd Haav Alldvd viva A37 dv3ad] [A3A31 135 WI3HD 43151934 ‘934 HLSNI
ﬂ ﬂ HAAQv H1INI 4QQVv HiNI ALldvd viva NIviva HJ13434d
934 Haav 431S193d
SNA SAS 1NOoviva 43151939
% ﬁ LdNHYILNI 118-9G
) d3INWIL Al
O9NIG0d3a 1 43MOd
55340av NdJ
43Q0ON3 ALIHOING
_L 350
000\ :
LND H1ISNI mhf h # : 3
HOL3438d °31S193d 43151934 43151934
LIWN vdD | [LIWID 43ddN] | LIWI H3M0N HOLVHIJWO TINT ¥
INIL V3N
A3 318wW3] A 31avsia] [93d 13AIN 4315193y SALVIS ON'3
HOLVYH3dWO)D HOLVYIdWO D LIWIY HINE] [ LIWITHING] [ LdNYY3ILINT] H34d4N8 JLH HI134348d
4315193 934 HaaQv 43151934 43151934 43151934
3Isva V21901 1NOViva d1] | Niviva 2L ] fsSnivis 2JL
LINSNVH1 7 H3A13034
SNONOYHINASY (Z)avay | (0)av3d
JT0SNOJ SNVIJINHI3L
¢ (ez:0)snandd
¢ l

(€2 .0) SNAHISNI

Figure 3: CPUR2 data paths.
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The contents of UFR together with special deoded ocontrol signals

fran the CPU8B21 control the operation of the BCI. The contents of
UFR are used in the following way.

BIT OONTROL FUNCTION

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

2 OONDITIONAL START. A manory operation is started if the
current RCB000 instruction is a memory reference

3 JUMP. The word fetched fran the addressed location is
loaded into the Prefetch Instruction Register (PREFIR), and
the Prefetch Instruction Counter (PREFIC) is loaded with
the physical address.

4 WRITE. The contents of the Data Out Register (DATAOUT) are
stored in the addressed location.

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

physical without limit check and base address relocation.

Base Register

2.2.1.4

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

Address Limit Registers

Access to main memory is controlled by 3 limit registers, the
Lower Limit Register (LLIM), the Upper Limit Register (ULIM) and
the CPA Limit Register (CPA). All three registers are 24~bit de-
stination registers. The LLIM and ULIM registers define the logi-
cal address limits of the memory are, where both read and write
access is permitted. The CPA register defines the ypper limit
(physical address) of the non relocatable memory area, where only
read access is permitted.

2.2.1.3

2.2'1 .4
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Prefetch Instruction Counter

‘2.2.] .5

.’2 «2.1.6

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
FUNCTION field.

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

System Bus Address Register

2.2.1.7

The System Bus Address Register (SBADDR) is a 23-bit register,
used to hold the System Bus address during memory and 1/0 acces-
ses via the System Bus. SBADDR is not accessible fram the micro-

program.

Data Out Register

2.2.1.8

The Data Out Register (DATAOUT) is a 24-bit destination register
which is used to hold data to be transferred fran the CPU to the
addressed destination. Once an cutput cgperation has been started
the contents of the register must not be altered before termina-
tion of the operation.

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 ocontents of the register are
uwdefined fram the start of an input operation until termination.

2.2.1.5

2.2.1.6

2.2.] -7

2.2-] .8
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If termination is caused by a NACK or a TIME OUT, [ATAIN will be
loaded with the arrent data on the System Bus. DATAIN responds
to two source addresses, one of vwhich always selects the CPUS22
DATAIN register. The other address is common to the address of a
carrespording ‘DATAIN' register an the cache memory module. When
the cache is installed the DATAIN register an this module will
autamatically respond to the common address, otherwise the CPUS22
DATAIN respords to the cammon address.

Execution of a microinstruction, which addresses DATAIN, will be

delayed wntil termination of the memory or 1/0 operation, if
CL > 1. L is the Cycle Length field of the microinstruction.

Prefetch Instruction Register

2.2.1.10

The Prefetch Instruction Register (PREFIR) is a 24-bit register
used as buffer register for the prefetched instruction. The conr-
tents of PREFIR are transferred to the CPU1 via the Instruction
Bus (INSTRBUS). If the cache memory module is installed, a cor—
responding instruction register on this module, is automatically
selected as source for the INSTRBUS. PREFIR is not addressable
fran the microprogram.

I/0 Status Register

The I/0 Status Register (IOSTAT) is a 16-bit source register
containing status information about instruction prefetch and
memory and I/0 accesses. The contents of IOSTAT are transferred
to the CPUBUS as described below.

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

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

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

2.2.1.9.

2.2.1.10
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JOSTAT responds to two source addresses one of which uncordition-
ally selects IOSTAT. The other aidress is cammon to IOSTAT ard a

corresponding status register on the cache memory module,
CAMSTAT. If the cache is installed the cammon address selects
CAMSTAT, otherwise it selects IOSTAT. Note that only bits (21:23)
of IOSTAT and CAMSTAT have the same meaning. Execution of a mi-
croinstruction, which addresses IOSTAT (or CAMSTAT) will be de-

layed

ntil termination of the awrrent 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

10

11

12:15

20:23

Shows the aidress selected by the CPU device aidress
selection switches.

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

IOSTAT(9) = ADDRESS PARITY

IOGADDR < ULIM or LOGADDR < CPA. Output fram the camparator

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

IOGAADR < LLIM. Output fram the canparator which camnpares
LOGADDR and LLIM. Undefined during memory and 1/0
operations.

PREFETCH STATUS. Valid after termination of an instruction
fetch.

IOSTAT(12) = O

IOSTAT(13) = PARITY ERROR

IOSTAT(14) = TIME OUT

IOSTAT(15) = NACK

I/0 STATUS. Valid after termination of a memory or 1/0

operation.

IOSTAT(20) = LIMIT VIOLATION
IOSTAT(21) = PARITY ERROR
IOSTAT(22) = TIME OUT

IOSTAT(23) = NACK
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2.2.1.11 CAM Control Register 2.2.1.11

The CAM Qontrol Register (CAMCNTR) is a 1-bit destination
register, which generates the control signal, BYPASSCAM.
BYPASSCAM: = CPUBUS(23)

When BYPASSCAM = 1 the system will act as if the cache memory is
not installed.
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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) corresponding to the bit in IR with the highest priority.
Lowest bit mumbers have highest priority. The contents of ILEV
are canpared with the contents of one of the two Interrupt Limit
registers (INTRLIM). If ILEV <= INTRLIM the ICU interrupts the
CPJ.

Fran the bnﬁ.croprogran is it possible to load the Interrupt Limit

Registers, read the Interrupt Level Register ard 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(0:7): = CPUBUS(4:11)
IELIM(0:7): = CPUBUS(16:23)

The DISABIE bit in the CPU Status Register selects IDLIM or IELIM
as the aurrent 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)
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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. This delay must be >= 700

ns.

Interrupt Register

2.2.3

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

IR(6): POWER 1OW interrupt

IR(7): INTERVAL TIMER interrupt

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

Ievel 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.]

The Real Time Clock consists of a 16-bit counter vwhich is incre-
mented by 1 every 0.1 ms. and counts modulo 65536. The value of
the conter may be read under microprogram control. In addition
the counter 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 @

2.2‘3.]
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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 LOAD cammand. The contents of RIC are transfer-
red to the CPUBUS when addressed as source.

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

Technician Console Interface

2.2.4.1

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

Technician Console Status Register

The Technician Oonsole Status Register (TCSTAT) is a 3-bit source
register used to control communication 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 O indicates that TC is connected ard 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 O indicates that the UART transmitter is ready
to accept a character. TCOUTFULL charnges to 1 when TCDAOUT
is loaded.

2.2.4

2.2.4.]
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The state of TCSTAT(22) and TCSTAT(23) is delayed one microcycle
relative to microinstructions controlling their state.

2.2.4.2 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
contents of TCDAIN are transferred to CPUBUS when addressed as
source.

CPUBUS(0:15) is undefined

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

2.2.4.3 Technician Console Data Out Register 2.2.4.3

The Technician Oonsole Data Out Register (TCDAOUT) is an 8~bit
destination register. Characters loaded into TCDAOUT are
outputted to the Technician Console.

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

2.3 Microprogram Control Unit 2.3

The microprogram control wnit, which is located on the CPU&]
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 omtents of the addressed CS
location are loaded into the Microinstruction Register (MIR),
which holds the microinstruction dmring its execution. The next
microinstruction to be executed is fetched fram CS during the
execution of the aurrent 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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Microinstruction Address Register 2.3.1

2.3.2

The Microinstruction Address Register (MAR) is part of the 2911A
sequencer and is used for sequential microprogram aidressing. In
each microcycle MAR is loaded with CSADDR+] .

Subroutine Return Stack 2.3.2

The Subroutine Return Stack (STACK) is a 4 word x 12 bit register
file operating as a push-pop stack, i.e. last in/first out (LIFO)
structure. The STACK is used for saving of subroutine return
addresses and for microprogram loop control. Associated with the
STACK is a stack pointer (SP), pointing at the word an the top of
the STACK.
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Microprogram Jump Address

2.3.4

The CSADDR for microprogram jumps may be selected fram two
sources: the Microinstruction Register, MIR(36:47) and the
Destination Bus, DBUS(12:23). The last possibility makes it
possible to use the General Registers and the Q-register as
address sources. This may e.g. be useful for table look-up.

Microprogram Interrupt Address

2.3 .5

In case of microprogram interrupt the CSADDR is generated by an
8-input priority encoder. Depending an the priority of the
interrupt condition, the Interrupt Address (TEST) will address
one of the first eight CS locations.

Address Calculation Decoding 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
x 12 bits PROM. The entry address for ADDRMAP is generated as
described below.

ENTRY ADDR BIT SOURCE
0 PREFETCH ERROR
1 0, ot used
2 ESCAPE MODE
3 AFTER ESCAPE
4 AFTER AM
5 INSTRBUS(8)
6 (9)
7 (10)
8 (11)

2.3.3

2.3.4

2.3.5
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2.3.6 Instruction Execution Decoding Map 2.3.6

Second step in the execution of a RCB000 instruction is execution ‘
of the instruction itself. Microprogram start addresses for the

instruction execution routines are generated by the Instruction

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

PROM. The entry address for EXECMAP is generated as described

below.

ENTRY ADDR BIT SOURCE

0 ESCAPE MODE

1 FPU AVAILARLE

2 INSTRBUS(6)

3 (7)

4 INSTRBUS(0)

5 (1) .
6 (2)

7 (3)

8 (4)

9 (5)

The microprogram address generated by EXPCMAP is saved in a
register, EXECADDR, because execution of the amxrrent instruction
is overlapped with the decoading of the next instruction. EXECADDR
is used as CSADDR source.

2.4 Microinstructions 2.4 ‘

The CPUS20 microinstruction repertoire canprises 8 different
formats as shown in fig. 5. The microinstructions are 48 bits
wide and consist of a mmber of fields. Microinstruction fields
camon to two or more formats are described in the following sub-
sections. Fields referring to a single format are described in
cannection with that format.
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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 PARITY ERROR' will be lit. MIR
contains the faulty microinstruction, which is not executed.
CSADDR depends on the NEXT field of the faulty microinstruction.
In order to mroceed after control store parity error it is
necessary to turn power off and then on again.

2.4.2 NEXT Field = MIR(1:4) 2.4.2

‘ The NEXT field defines CSADDR for the next microinstruction to be

executed. The following abbreviations are used to describe the
function of the NEXT field.

CSADDR: control store address.

MAR: microinstruction address register.

STACK: subroutine return stack.

SP: stack pointer for STACK.

ADDRMAP: address calculation decoding map.

EXECMAP: instruction execution decoding map.

EXECADDR: buffer register for EXECMAP.

TESTCOND: condition selected by 'COND SEL' field.

PREFEN: control signal generated by instruction decoding
. logic.

PREFIR: prefetch instruction register.

PREFIC: prefetch instruction counter.

DISP: displacement register.

RELADDR: relative address register.

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



FORMAT 0: Read/load Scratchpad

ol 4 567 9 10 19 20 24 25 29 30 35 36 41 42 47
P|NEXT a F A UNTT FUNC/ SCRATCHP. INT/EXT
0,00/ Dl op [FUNC | C TEST ADDR, REG DEST
FORMAT 1: Read/load Register
0.1 4 567 9 10 18 20 24 25 29 30 35 36 41 42 42
P|NEXT cL F ALL A UNIT FUNC/ INT REG INT/EXT
001 [ pJop Jrmc |c TEST SOURCE REG_DEST
FORMAT 2: Read Constant
01 45 67 910 19 20 24 25 29 30 35 36 41 42 47
P| NEXT L F ALL A B UNIT FUNC/ OONSTANT INT /EXT
0,10/ D] op [Func | cC TEST ADDR REG DEST
FORMAT 3: Read External Register
01 48 67 910 19 20 24 25 29 30 15 36 41.42 47
H NEXT cL F | AL A B UNIT FUNC/ EXT REG INT/EXT
0,11 'F]"DF—}W—[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
P | NEXT cL F ALU A B NOT USED MANIPULATOR | NOT
1,00 [OF JTORC [T FUNCTION USED
FORMAT 5: Load Immediate
01 45 67 910 19 20 43 44 47
P | NEXT al| F ALU 24-BIT DMMEDIATE OPERAND NOT
1,0,1/p | op [Fonc | C USED
FORAT 6: Conditioral Jump
01 4 8 £2 9 10 19 20) 24 25 27 28 2930 131 35 38 42
P| NXt | F ALY A NoT  |s|x [T| coD JUMP ADDRESS
| 1,1,0[D ] 0P [FUX 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 al| F ALL A B | oo n|{st | [mp]7sT] nor
19,10 ol or Irxe | ¢ SELECT S USED

Figure 5: Microinstruction formats.




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+]
o011 CONTINUE.
CSADDR: = MAR; MAR: = MAR+H];
1000 SUBROUTINE RETURN.
CSADDR: = STACK(SP); MAR: = STACK(SP)+1; SP: = SP-1;
1011 OONDITIONAL IOOP RETURN.
SELCOND = 0O: CSADDR: = STACK(SP); MAR: = STACK(SP)+1;
SELCOND = 1: CSADDR: = MAR; SP: = SP-1; MAR: = MAR+];
1110 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);
11 EXECUTE.
CSADDR: = EXBECADDR; MAR: = EXECADDR+];
IC: = IC+2;
2.4.3 CL Field = MIR(5,6) 2.4.3

CL controls the microinstruction cycle length.

88

(@)

1
10

CYCLE LENGTH

150 ns.
200 ns.
250 ns.
300 ns.
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Most microinstructions may be executed in 150 ns. Certain
canbinations of format, ALU function, source ard 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.

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

ALU~-D  FUNCTION
00 Q: =F; DBUS: = F;

01 DBUS: = F;
10 GRB: = F; DBUS: = GRA;
1 GRB: = F; DBUS: = F;
2.4.6 ALU-OP Field = MIR(12:14) 2.4.6

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

ALU-OP CPERAND R Operand S

000 GRA Q
001 GRA GRB
010 ZERO Q
on ZERO GRB
100 ZERO GRA
101 SBUS GRA
110 SBUS Q

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

2.4.8

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

ALU-FUNC  ALU FUNCTION

000 R+S+Cin

001 -R+5-1+Cin

010 R-5-14Cin

on RIS

100 R&S

101 -, R&S

110 R exor S

1m -, (R exor S)

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

2.4.9

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

ALU-C Cin

00 0

01 ]

10 CARRY

1 ADDCOND

A Field = MIR(20:24) 2.4.9

The A field addresses the A port of the general registers, GRA.
MIR(20) is used to select direct or indirect addressing of GRA.
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MIR(20) MIR(23,24) GRA ADDRESS

4] 00 MIR(21,22) con WFIELD(O,1) .
0 01 MIR(21,22) con WPRE(O,1)
0] 10 MIR(21,22) con XFIELD(O,1)
o] 1N MIR(21,22) con EA(21,22)
1 - MIR(21:24)
2.4.10 B Field = MIR(25:29) 2.4.10

The B field addresses the B port of the general registers, GRB.
The B field is also used as destination address for the general
registers. MIR(25) is used to select direct ar indirect address-

irg of GRB. '
MIR(25) MIR(28,29) GRB ADDRESS
0 00 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 connected to the CPBUS. The interpretation of the field
depends on the wnit concerned.

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

MIR(30) = 1: MIR(31:35) is used as mask bits for microprogram
interrupt corditions. MASK BIT = ] enables the interrupt condi-
tion. wWhen ane or more of the enabled conditions are 1, one of
the first eight CS locations, will be selected as the next CS
address independant of the NEXT field. The address is generated
by a priority encoder and the condition correspording to CS
location O has the highest priority.
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CS IOCATION  INTR. QONDITION MASK BIT

N O wnbh W N~ O

FOWER UP UNMASKABLE
CPU INTR MIR(31)
LIMIT VIOLATION MIR(35)
I/0 ERROR MIR(32)
OVFL & INT. MASK MIR(33)
SHIFT OVFL & INT MASK  MIR(34)
EXT INTR MIR(31)
WNUSED

CPU INTR indicates interrupt fran ane or more of the following
sources, which may be tested individwmlly by conditional jumps.

SINGLE INSTRUCTION INTR.
TC INPUT

AUX. INTR. (unused)

CAM ERROR

OCP AUTOLQOAD

REMOTE AUTQLOAD

EXT INTR indicates interrupt fram a device connected to the
SYSTEM BUS. EXT INTR is generated by the Interrupt Control Unit
on the CPUR2,

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

This field is used to address destination registers located an
the CPUR1 and on modules connected to the CPUBUS.

INT/EXT
REG DEST CPUS2] DESTINATION REGISTERS

00
01
02
03
04
05
06
07

No load.

Logical Address Status (LASTAT).
Scratchpad (SCRATCHP). Fomat(0) only.
Instruction Counter (IC).

Loop Gounter (LC).

CPU Status (CPUST).

Control Output (CONTROLOUT).

Not used.

2.4.12
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INT/EXT
REG DEST CPUB22 DESTINATION REGISTERS
10 Not used.
n Logical Address (LOGADDR) & LASTAT.
12 Data Out (DATAOUT).
13 Base (BASE).
i4 Lower Limit (LLIM).
15 Upper Limit (ULIM).
16 CPA Limit (CPa).
17 Real Time Clock (RTC), load cammard.
20 Clear Intr. Reg. (IR) bit.
21 Interrupt Limit (IDLIM & IELIM).
22 Interrupt Level (INTRLEV), load cammand.
23 Techn. Console Data Out (TCDAOUT).
24 CaM Bypass (ontrol.
25 Clear TC interrupt & TCSTAT(22).
CAMB01 /803 DESTINATION REGISTERS
40 CaM Test Data
4] CAM Qontrol
FPUSO1 DESTINATION REGISTERS
70 FPU FRACTION(0:23)
7 FPU FRACTION(24:35) con EXP(0:11)

T Field = MIR(30)

The T field is used to specify whether the true or the complemen-
ted value of the cordition selected by the COND SELECT field is
assigned SELCOND.

T=0: SELCOND = canplemented value of condition.
T=1: SELCOND = true value of condition.

2.4.13
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.2.4.14 COND SELECT Field = MIR(31:35) 2.4.14

The OOND SEIECT field selects 1 of the 24 coditions listed

below.
QOND
SELECT SELECTED QONDITION
00 ZERO
01 NEG: DBUS(0)
02 NZERO: F<O
03 OVFL: arithm. overflow
04 CARRY: carry fram ALU bit(0)
05 SIN: F(0) exor OVR 1)
. 06 NORMO: DBUS(0) < mBUS(1)
07 NORM1 : DBUS(1) < IBUS(2)
10 DIVOVFL: SHLINK < CARRY 2)
11 1c(0)
12 MAXLOOP: —,LC(0)!-,LCMAX(0)
13 ~, WADDR
14 EA(O)
15 Not used
16 MONMODE
17 ESQMODE
20 CPUINTR
’ 21 EXTINTR: device interrupt
22 -, TC INPUT READY
23 -, AIXINTR: unused
24 -, CAMERROR
25 -,OCP AUTQLOAD
26 -, REMOTE AUTOLOAD
27 FOWER LOW
Notes:

1) OVR is the overflow signal fram the 2901.
2) SHLINK is the bit shiftet out by a shift microinstruction.
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The conditions: NBG, NZERO, OVFL, CARRY, SIQN, SHLINK, NORMO,

NORM1 and DIVOVFL are updated by all microinstruction formats

with the exception of format 6, conditional jump. These condi-
tions are delayed ane microcycle canpared to the microinstruc-
tions which generate them.

2.4.15 Format 0 : Read/Load Scratchpad 2.4.15

Format O operates on the Scratchpad (SCRATCHP). The SCRATCHP ADDR
field = MIR(38:41) addresses one of the 16 locations. The
canplemented amntents of the addressed location are transferred
to the SBUS.

SBUS = —, SCRATCHP (SCRATCHP ADIDR)

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

SCRATCHP (SCRATCHP ADDR): = DBUS

The SCRATCHP cannot be used as both source and destination within
the same microcycle.

2.4.16 Format 1 : Read/Load Register 2.4.16

Saurce registers located on the CPUR1 (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
41
42
43

50

Format 2

DBUS(0:21)
DBUS (0:21)
DBUS (0:21)
DBUS(0:21)

35

con OVFL con CARRY
oon SHIFTOVFL con O
oon 0 con O

oon O con O

Switch Register (SWITCH)

Read Constant

Constants in the Constant Memory (CONST) are addressed by the
CONSTANT ADDR field, MIR(36:41). The addressed constant is
transferred to the SBUS.

SBUS = CONST(CONSTANT ADDR)

CONSTANT

ADDR QONSTANT', 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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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

SQURCE CPUB22 SOURCE REGISTERS

00 Data In (DATAIN)

01 I/0 Status (IOSTAT)

02 Real Time Clock (RIC)

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 CAMB01 /803 -~ CPUB22 SOURCE REGISTERS
40 Data In (DATAIN) 1)
41 I/0 Sstatus (IOSTAT) 1)
FPUSO1 SOURCE REGISTERS
70 FRACTION(0:23)
71 FRACTION(24:35) con EXP(0:11)
72 EXCEPTION(22,23)

1) The DATAIN and IOSTAT registers an the (M respond autcmati-
cally to the cammon ajdresses when the CAM is installed,
otherwise the registers on the CPU2 respord to the addres-

ses L]

Format 4 : Half-Word Manipulator

When this format is used the SBUS receives data fram the

Hal f-Word Manipulator, HWM. The operation of the HWM is
controlled by the MANIPULATOR FUNCTION field, MIR(36:41), and the
ODD bit in the LASTAT register.

MANIP.
FUNCTION ODD SBUS(0:11) SBUS(12:23)
00 0 12extO DBUS(0:11)
00 1 12ext© IBUS(12:23)
01 0 12 ext DBUS(0) DBUS(0:11)
01 1 12 ext DBUS(12) DUBS(12:23)
02 0 DBUS(12:23) 12 ext O

02 1 12ext© BUS(12:23)
03 0 12extO 12 ext 1

03 1 12 ext] 12 ext O

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

2.4.19
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When the WM is used, the ALU-D field must be ocontrolled in the

following way. .
AlU-D = 10: IBUS: = GRA; GRB: = F;

2.4.20 Format 5 : Load Immediate 2.4.20

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.

2.4.2] Format 6 : Conditional Jump 2.4.21

This microinstruction format executes comditional jumps and .
conditional subroutine calls. The S field, MIR(28), is used to

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

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

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

specified by the T and the COND SELECT fields determines the
address of the next microinstruction to be executed.

SELCOND = 0: NEXT field selects CSADDR.

SELCOND = 1: CSADDR is ocontrolled by the S amd X fields as
described below.

S, X  FUNCTION
00 JUMP

CSADIR: = JUMP ADDR; MAR: = JUMP ADDR+];

01 INTEXED JUMP.
CSADDR: = DBUS(12:23); MAR: = DBUS(12:23)141;

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

11 INDEXED CALL.
CSADDR: = DBUS(12:23); SP: = SP+l; ‘
STACK(SP): = MAR; MAR: = DBUS(12:23)41;
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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 ENARIE). This feature may be used for
the skip case of an RCB000 skip instruction.

Format 7 : Shift, Multiply and Divide

This format is especially intended for support of shift, multiply
ard divide instructions.

The NS field, MIR(36), is used in oconnection 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 01 GRB: = SHIN con F(0:22);

o] 10 GRB con Q: = F(1:23) con Q con SHIN;
0 N GRB: = F(1:23) con SHIN;

1 00 Q: = F; IBUS: = F;

1 01 DBUS: = F;

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

1 11 GRB: = F; IBUS: = 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) ADDCOND

1 SIQNEXT NOT USED

SIGNEXT = sign extension.

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

2.4.22



M ALJ-OP ADDOOND OPERAND R CPERAND S
0 000 X GRA Q

0 001 X GRA GRB
o 00 X ZERO Q

o on X ZERO GRB
0 100 X ZERO GRA
0 10 X SBUS GRA
0O Mo X SBUS Q

o M X SBUS ZERO
) axo 0 GRA Q

1 axo 1 ZERO Q

1 axi 0 GRA GRB

1 0: @ 1 ZERO GRB

1 1X0 0 ZERO GRA
1 1X0 1 SBUS Q

1 1X1 0 SBUS GRA

] 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 ADDOOND  ALU FUNCTION
0 000 X R+S+Cin

0 001 X -R+S-14Cin

0 o010 X R-S-14Cin
0 on X RIS

0O 100 X R&S

0o 10 X -, R&S

o 10 X R exor S

0 1M X -, (R exor S)
1 OoX 0] R#+S4Cin

1 0X 1 =R+5-14Cin

1 01X 0 R-S-14Cin

1 0IX 1 RIS

L I 194 0] R&S

1 10X 1 -, R&S

1 11X 0 R exor S

1 11X 1 -, (R exor S)
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The TST field, MIR(42,43), controls the conditions, ADDCOND and
DIVCOND. These conditions are only affected by format 7
microinstructions.

TST FUNCTION

00  DIVSIGN: = F(0)

01 ADDCOND: = F(0) exor -,DIVSIQI
10  ADDCOND: = -,Q(23)

n CONDITIONS UNCHANGED

The shift overflow comdition, SHIFTOVFL, can only be set by
execution of a format 7 microinstruction.

Set SHIFTOVFL = FORMAT 7 & (DBUS(0) exor DBUS(1))
Once SHIFTOVFL has been set it remains set until execution of a

fomat 0,1,2,3,4 or 5 microinstruction, which clears it.
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316 | 345 | 344 3173 (34)
4 (25
® / Cs (3:)
24 737}
(3R
% 342 L7 370 | 309 |4 19)
< i /ol / S (40)
£2 £1 22 (4/)
{5)R0 308 307 | 306 | 305 |43 (4
_&'57 Z.f ooldt & £ad)
§m {143 / £S5 (44)
N Al Qe 72 £%))
Q 3145 304 | 303 | 302 | 301 |0 (443
S ylae  @2{43 /4 (47)
— 1147
_ ]R8 QY4
__J51]Rg
(8531
.CPU 821 CONTROL STORE ARPRARY 7

R 12928



R 128929

745775]
7 345 - /2 £S5(1) 4 ¥ MIR)
T MIR({)
7 345- 43 S 3 7 MIR (2)
3 v M/R(2)
7 245 -44 CS{H £ i MIR (D)
/f Y MIR(2)
@72y (s /3 5 MIR (4)
{4 T MR
7 R
5y 9] /9%
TI_KE} ﬁ? TH5173)
7 845-4{ S (D) / 4 M/R(D)
7 841 - {2 CS (5 5 7 M/IR(5)
I3 Y MIR(5)
7 84/-43 cs(e) 12 0 MIR(4)
/{ T M/E(()
7 84/- 4% CS(T {3 /5 MIE(T)
{4 TMIR(])
r R
9] 4
184
745374
7 837-4/  CS(8) 5 MIR(B)
7 _337- 42 (9) y 5 (9)
7 32327 -4% (10) 7 4 ({2)
7 857 - 74 (1) V.l g (/1)
‘ 7 235 - 4/ (12) ) )
7 353 - 42 (13) {4 {{3)
7 333 43 (/%) {7 % (74)
7 233-744 (15) 18 - /9 ({5
L IR0y 174
1 795574
7 829-4/ CSl16) ) 2 MIR(12)
7 329- /02 ({7 4 5 (/7)
7 329-43 ({8) 7 A [{8)
7 228 - /4 (19) 8 q (/3
7 3254/ (22) £ “ 7o 3
7 205-42 [21) {4 15 (24)
7 Bi5-43 (22) /7 A (2N
7 345-14 (%) 7] ; 19 23
//l 19 ov
7
THEATH
7 82{- { CS(24) 3 MIR(24)
7 324 -12 (25) 4 5 0“5
7 3244 24 7 A (24)
. 7 8144 Q7 g g 27)
7 3{7- {1 (28) {13 72 L8
7 237142 (29) {4 Zi (29)
$ 7 %7 [20) 77 A €50
7 3/7-44 (31) {8 . /9 (%])
] 19 ov 154
) 775377
N 7 .343-4f  (€5(32 3 MIR(D2)
S 7 31434l (32) 4 (33)
D7 Add- 48 (3%) 7 (3%)
S 7 Add-44 (35) 8 (3%)
S 7 308-41 (26) {3 7 (34)
© 7 309-4 (37) /4 /5 (37)
7 %009-/3 (34) { A (38)
7 309-7/4 (»9) 8 p (39)
37 _8, -8 CPMIR //i 19 ov
'CP(/ 821 MICROINSTRUCTION REG/ISTER



74537%
7230541 CO40) 3 2 MIR(40)
7 305 - {2 (4{) 4 5 (41)
7.305-13 (42) 7 s (42)
7 305-14 (43) 8 (4»
7 201-1{ (%4) {3 /2 (44)
‘ 7 201 -{2 (45) {4 {5 (43)
7 .30/-43 (45) {7 4 (4¢)
7 30{-1% (47) {8 , £9 (47)
£
37_8(-8 CPMIR @) 18 ov
8 194 -2 MIR(D)
8 204-2 (4)
8 20%-1 (2
195
8 204 - 10 MIR(H) { oy 205
8 20445 (4) 2 T
8 494 -1 (%) 4 2
8 49%-40 (£) 8 5 4
8 19%-{% (7) q 8 (S PARERROR
8 184-2 (8) 10 ol 9
8 (84-5 (9) £/ 2 ols 1CSPARERROR
8 184-¢ {10 {2 {1
8 £84-9 ({f) 13 /4
14280 /{3
785 1745280
8 L84- {2 MIRID) {
8 18%- /5 (1> 2
‘ 8 {84-14 {153 4
8 {8%-19 (/%) £ Fl5__
8 {74-2 72 9
8 £74-5 {47 0 Olé
8 [74- ¢ (48) 11
8 £74-5 (13 12
8 L7442 o 0) {3
742280
/75
8 474-15 MIR(24) {
8 47414 (22) 2
8 £74-49 (23) &
8 144-2 (24) K £l5
8 4L4-5 25) 9
8 LL4-£ (24) 7 0lé
8 f464-9 27) 4/
8 1L4-12 (28) 12
8 46415 29) 13
1745280
765
8 L44-1¢ MIR3D) {
. 8 L% -19 (24) 2
8 - (32) 4
8 454-5 (33) ] £l
« 8 L54¢ 15%) 9
S 8 154-9 (35) 10 ole |
L RPYYEr) (32) 41
8 154-45 (37) 12
8 £5%-1¢ (38) 1.3
' /55
R 0 454-49  MIR(9) {
- fhh -2 (40) 2
3 {44-5 41) 4
S 4% - ¢ (42) 8 £l5__
x //;"'fz (42) (] )
4- (4%} {0 4
154 -{5 [4%) {1
4416 (40 {2
/4% -49 {47 13
745280
.CPU&Z/ MICRO/NSTRUCTION REGISTER 9

144

e

R 72980

MICROINSTRUCTION PRRITY DECODING




69

30 240-9 SH/ET Y Q(0)
80 {48-1 oM I ET Yo R(Q)
o 8 & 80
Cn*Y R53 @53
29 450 -4 /8 WAYZ]
8 {84- & MIR(10) 72177
8 {84 -8 MR E/A
8 {84-19 MIR({5) 27115
8 114~ 2 MIR({¢) 28174
29 £38-9 /3 24113
8 484-42 MR({L) 14142
19 138-17 /4 1311/
8 484-44 MIR({%) 2110
F3 131 F(0)
8 174-15 M/R(21) 41R0 Fe0\4 Flp3:0
8 {74- 16 (22) A1 G b ? 56(0)
31 149 - ¢ ARDDR(2) 21R2 P25 T P
M Lok~ 6 O] {1R3 OVR 34 0VR
8 4¢4- ¢ MIR(2L) 17| B0
8 4.4-9 [E%)) {8181
S/ 458- ¢ RBADDR () 191p2
3 {LB- ¢ o) 20183
/3 _99-5 S BYS(0) 22103 Y929 DBUS(D)
13 _&a-17 (1) 23122 Y 21528 (1)
/9 _6¢6-9 (2) 2411 y{1{27 2)
. 13 _99-11 (3) 25100 yolzs (%)
I7_8E-10 (PRLY 1517
IDM 2901R-{
E‘LQqO[
ov LN RSY @50
29_90-1{{ CARRY (4) 9] 9] 21
33| 8l 4% 70
CN+% RS3 @S3
29 150-4 /8 6118
8 {84 -4 MIR(ID) 7147
8 184-9 MIR({]) 5146
8 {R4-19 MIR(45) 27115
8 174-2 MiR({L) 28114
29 {38-9 K 26113
8 _{8%- 42 MIR({2) 111/
19 438-7 /1 VERY
§ 484- 16 MIR(14) 12 170
3137
8 {74-45 MIR(21) 41RO F~0l E(4N=0
8 1414%-44 (22) 3R 6 bl 30D
3 {49- ¢ RRDDR(2) 21R2 P E35 1 P({)
A 458 ¢ ) L1R3 OvR [34_
S 8 4Lk -¢ MIR(2%) {7180
< 8 {t4-9 (27 {8lB¢
3/ 459-¢ _R ADDR(2) 19182
3 (4B8-6 [E)) 20183
~ 13_69-5 SBUSH) 22103 Y329 DBUS(4)
o 13_£9-7 {5) 221p2 y 2|18 (5)
D MH_£9-9 (6) 241>/ y {37 (¢)
S /M _L£9-11 (D 25100 yo|3¢ (7)
o
© 47 _8¢-40 CPALY 15\7
1DM2904A-/
)3
ov cH s
29 _90- 12 CARRY (8) 29] 9] 21
1/ £03-8 SHIFT Yo R(8)
1 _L0- 15 SHIET Yo Q(8)

.C'PUS&!

R 12831

2901 M/CROPROCESSOR ARRARY BITS(0:7)



71

SHIFL ' R(8)

SHIFT Yo 3 (8)

01 gl #] é0
CA*y R55 Q53
29 450-1 '8 6118
§ 1844 MIR(10) 7117
8 /84-9 MIR(I]) 5116
8 184 - 19 MIR(+3) 27175
8 174-2 MIR(1E) 28174
29 438-9 /3 24113
8 184 -12 MIR(D 14172
29 £38-7 12 /317
8 184 -4% MIBR({4%) 7RY,
L
8 {14-15 MIRR1) Y140 F 0L F(8:4) 0
8 174 - 44 Q2 Slat G 1 G(2)
31 499- ¢ RADDR(2) _d1A2 PB4 * P(2)
31 {58- ¢ (3 1A OVR |24
8 1L4-¢ mg;ze) /7180
8 1{Li4-9 27) [8IB{
Af 15Q-¢ R ADDR (2) 14182
31 48 -¢ (3) 20/B3
/% _%9-5 SRYS(8) 22105 Y 3129 DBUS(8)
74 _54-7 (9) 232 Yy 2138 (9)
74 _59-9 (10) 24101 Yy 127 {/0)
/9_59-1{ (11) 251po YO (/1)
37_8L-{0 (PRLY 1517
IDM280/A-{
173
ov, (N RSO S
29 _97-9 CARRY 28] 91 24
33| 8l 4 40
CN*Y RS3 055
29 /50-4 /1R 6148
8 {84-4 MIR (10) 7177
8 {R%-9 MIR (11) S176
B 134 -19 MR (15) 27175
8 174-2 MIP (1) 28174
29 438-0 /3 LL173
8 184- 412 MIR (1) 74172
29 /28-7 /1 314
8 184%-1¢ M/R({4) {2110
Falad_
8 474 -15 MIR(21) Y180 F*0 F (/2 15) O
8 11416 (22) 3R 6 bR ? G (3)
.5/ 149 ¢ RADDR(2) 2142 PE>s T P (3)
31 158 4 [6)) 113 OvR [3y_
« B8 LLy-£ MIR(2¢) {7180
O 8 144-9 (27) 18181
R 8/ 456-¢ BADDR () 79152
S JLA & (1) 20|23
/5 _89-5 spys(il) 22103 Y 3139 DABUS(42)
~ 15_39-17 (13 23| D2 Yy 2[»8 (13)
IO 75_59-9 (14) 24121 y {37 (14)
D 52941 (1%) 251p0 Yo% (5)
Q
S A7_KRL-{0 CPALY 4517
i IDM2901A-1
OE
ov] o N_RSD 250
29_97-4 CARRY (/L) 29 9| 2+
12 _30-8 SHIET 7o RIIL)
12 _30- 16 SHIFT Yo Q({4)

.CPU 821

R 12932

2901 MICROPROCESSOR LRRBAY, B/TS (8 /5)



_SHIFT Yo R(f0)

SHIFT Yo R{1§)

23] Bl 4l 30
CAN*4 RS3 @53
29 450-1 /8 ¢l/8
8 (8% ¢ MIR(/0) 7117
8 164-9 MIR({{) Sl
8 18419 MIR[1%) 27115
8 £74- 4 MIR(1g) 28174
29 /38-9 /3 26119
8 £8%- 12 MIR(12) 14 142
18 £38-7 4 /311
8 R4 16 MIR(14) 72110
F3
8 174- 1% MIR(21) 4140 F0 F(1¢:49)=0
8 L74-/¢ (22) 3A Y 6 a2 7 G (%)
3/ £49-¢ RADDR(2) 21A2 PRIS 1 P(4)
A 458-¢ (3) 1]1A 3 OVR[3%
8 144-¢4 MR 17180
8 Li4-9 (27) {818/
af £59-¢ BADDR(2) 19]»2
M L84 (3) 20183
/5_29-5 SRUS({¢) 22|13 Y 329 DARUS!/L)
15_29 -7 (47 FEY Y y2 {7)
6_29-9 (/8) 24 |Df Y¢[27 ICED
16 _28-4 (15 25120 Y 0134 (14
S7_BL-40 CPARLY 751 r
IDM2G01R-1
Y0 OF
ov CA RSH QRSH
25_97-42 CRARRY (20) 291 9] 2
331 8l / 20
CHN+4 RS> 955
29 450-4 18 ARL]
8 /84-¢ MIR(1D) 7147
8 £84-9 MIR(11) 51/
8 184~ 19 MIR[({5) 27145
8 474-2 MIR(1) 28114
29 {38-9 /3 26113
8 184- {2 MIR(12) {14142
29 /38-7 /L 43141
8 184- 16 MIR(1%) 12 110
Falas FL2D
8 174-1% MiR(24) Y1R0 F 044 FLROZN: D
8 L14-14 (22) 21R1 4N 1 & (8)
37 449-4 RADDR(2) 2]R2 PRA5 1 P(5)
Y IV I (3) 11R3 OVR 24
@ 8 4L4-£& MIR(26) {7|B0
S 8 1449 (27) 18 |B1
* B/ 459-4 "RADDR(2) {91R2
KY P72 16} J0IR3
76_9-5 SBUS(20) 22123 Y3139 DBYUS20)
~ f6_9-7 (24) 13102 Y2[s8 (21)
S /6..9-9 (22) 241/ Y4137 (22)
N 76 _9-1/ (23) 24120 YO[3¢ (23)
S 87.8(-/0 __ CPALU 4571
< 1DM 2801R -1
406 0F
ov. CN_RSC QSO
29488- 7 CARRY /N _29] 9l 2/
30420-7 SHIFT Yo B[23)
301283-9 SHIFL Yo 2(23)

‘CPU 821

R 12933

290/ MICROPROCESSOR ARRRY,BITS (/:23)

72



RALISY

(7_99-5  SCRRAICHP()) 2 SB15(0)
718 _28-{ LONST (0)
28_74-3 CRUSING)
79 _B88-{/ HVORD(D)
21 _72-2 DISP{O)
Li_44-18 1CS(O)
23_43-2 RELADDR(0)
‘ 25_47-/8 LCS(0)
27_19-{8 EX (D)
16_L4-/8 IMOD(0)
/7 _99-7 SCRATCHR(1) SBUS({)
18 _18-2 CONST (1)
28_1¢-5 [ BUSIN({)
19 _BR-14 HWORD)
27 _12-5% D/82(7)
A2 _44-44 /€5(4)
23_43- 4 REL ADDR({)
25 _47-44 LCS({)
27_129-44 £X({)
18_4L20- 14 [IMOP({)
/7_99-9 SCRATCHP(2) SBUSA)
/8 _718-9 CONST(2) .
28_14-1 CRyS/N(2)
/9 _B88-13 M WORD(2)
2/ _72-6 DISPL)
@i
23_4%-4 RE/ADDR(Z)
25_47-44 LLS(R)
27_19-14 £x(2)
18 _L2- 1% (MoP L)
/7 _99-1{ SCRRATCHP(3) S BYS(3)
8 _18-4 CONST (3)
J8_7/-0 CRUS /NI
19 _RR-7/4 MNWORD(3)
2/ _1-9 _D/sp/aa
2 _ 4442 £5(3)
25 _43-9 RELADDR(H)
25 _47-12 LLGI™
27 _78-42 _£X(3)
18 _L2-{2 JMOP(3)
17 _£9-5 SCRATC HE4) S5BUS(%)
18 18-4% CONST(4)
28_41-9 CBUSIN(Y)
. 19 _48 -/ HWORD (%)
27 _12-1d DISP{4)
2 _44- 3 /CS(4)
4343/ RELARDDR(Y)
S d5_471-3 LCS4)
R 27°76-2 EX(4)
18_42- 2 IMOP(4)
~ {7_49-7 SCRATCHP(5) S
& 16184 CONST(5) BUSL2)
o 28414 LRUSINLS)
S 79_LA-{2 HWORD(S)
g Q1 _14-1% DISD(5)
22_44-5 _/£5(8)
A3_43-/5 RELRDDRLS)
25_47-5 LCS(5)
27_79-4 EXA{(5)
18_42-5 IMOP(5)
'CPU&.’?/ SOURCE BUS FOR 28901 RARRAY 73



/18 _28-1

CONST(6)
28 _£/-7 CBRUSIN(E)
19 _¢8-13 HIZORD(6)
27 - / )
22 _4%- 17 1CSl6)
A3 _43- 4 RELRADDRG)
5_47-7 LLCS(L)
. 27 79-7 Ex (2)
18 _L2-17 IMOPLL)
17 _£9-{{ SCRRATCHP(T) SRBRUSIT
18 _78-9 CONST (T
28_4L{-9 CRUSIN(CT)
19 _¢8-44 HWORD(T)
A _72-19 »/5P(7)
e _44-.9 /1CS(T7)
35 _4%- 49 RELRDDR(T)
25_47-9 L CS(7)
27_749-9 EX(7)
18_42-9 IMOP(T)
17_59-5 SCRATC HP(R) SBUS(A)
/16_48 -1 CONST (8)
28_5/7-.9% RS /NEB)
19 _5K4 -1/ AKX ORDEY
Q1 _52-4 NISP(8)
22_2%-(8 /CS(A)
‘ 13 030 RELADORIE)
25 _27-/8 LCS(R)
27_49-/8 FX(8)
18 _42-18 [ MOP(R)
/7 _%59-7 SCRRTCHP(9) SBUS(Y)
18 _4R-2 CONST (9)
25_4K1- 4 CBUS/NSG)
19 _SR-/4 HIWORD(Q)
21_52-4 D/5P(9)
22_24%-4¢ _/C59)
23 2% 5 RELADDR(G)
25_271- {6 LCS(9)
27_49-4¢6 EX(9)
18 _40-1¢ IMOPL9)
/7_%9-9 SCRATCHP(/0) SR
/16_4R-3 CONST (40) Y5 0)
28_%4-17 C BUS IN({D)
19 58-43 HWORD({0)
.2,/_.52'_6 /5P (10)
22_24%- 14 1CS({0)
@ 23_22-¢ RELADDR({D)
& 25 27-1% LCS(40)
< 27 _49-¢% EX({0)
18 _4d - 14 IMOP(10)
;g /7 _49 -4/ SCRAICHPLID SBUS()
e 78_4R-4 CONST (41)
O 48549 CRUSINCH)
S 19 _48-/4 HWORD({{)
Q L7/ _42-9 /5P ({])
R 22 2442 /C 5(/1)
23_223-9 RELADDR ({1)
25_27-42 LCS(11)
27_49- {2 EX(1{)
18_42-/4 L M0P(1])
SOURCE BUS FOR 2901 RRRAY /%

’ CPy 821

R 12835



| /7_239-5 SCRATCHA(Z) L SBUSIy
18 _48-5  CONST ({2) )

| 26_41 -2 CBUSINGL)

| 20_38-1 H Y QRD L)

| 21_54-f2  DISP(/2)
22 242 [CS (1)
23_22-42 RELADDR (1)
25_27-3 LCS(12)
27_49-5 £X (/)
18 _44-0 (MOP(1L)

17 _9%9-17 SCRATCHP(/3) SRYS(43)
18 _48-¢ CONST(13)
28_4/4-4 CRUS NV (13)
20_28 -2 HUWoRD(13)
21 _52-15 D/SP (43)

22_24-5 [CS(/3)

23_24%-45 RELADDR (/5)

25_47-4 LCS5(43)

27 _4#9-5 £X(13)

18_44-5 IMOP(13)

/7_3%9-9 SCRATCHP(14) ¥
8 HE T (ONSTo) et
28_%f-1 CBUS INII4)

£0_28- {2 H W ORT: (14)
21 504 D/SP (14)

24 _24=-17 1CS(1%)

23_23- 44 REL ADDRIH)

25 27-17 LLS(/5)

27_48-7 £X(1%)

/18_42-1 IMOR%)

/7 _%9 - {{ SCRATCHD (45) SRYS(/5)

/8 _48-9 (ONST (/5]
28 _4/-9 (BUSIN(GE)
20_A28-14 HUWORD(/5)
21 _%2-/9 D/SP(15)
L2_24%-9 JCS(45)
23_23-49 RELADDR(15)
25 _22- 9 LCS(/5)
27_49-9 EX(/5)

8 _42-6 IMOP(15)

77 _28 - 4 SCRATC HP(/4) 5 7
/8 _48 - {4 CONST ({8) 25 0)
28_2%1-5 CBUS INL/G)

20_d8-1{ HWORD (£6)

21_3%2-2 D/SP({¢)

2A__4%-18 /£S5 (/6)

& 24_3-2 RELADDR(/E)
S 25_17-/8 LLS(1C)
X 27 79-48 £X(/2)
18_22-48 IMOP(14)
3%_4L1- /8 S/ TLHG)
~ {7_29-7 SCRATCHR(17) S
N 8482 Consr(/n) 2BU207)

N
Q 28_2(-5 CRUS IN(IT)
S 20_28-12 M WORD ({1
S 2/_32-5 D/SP (£7)
© 22 _4-/4 1S (4T)
24_a3-5 RELRDDRILT)
25__1-14 LC5(/7)
27_49- 42 £X(/7)
18 _42 - 16 (MOP({T)
Ay _L71-4 SWITCH(LT)

.CPc/Bz/ SOURCE BUS FOR 2901 ARRARY 175
R /293¢



17_29-9 SCRATL HP((8) SBUS(E)
/6 _18-2 CONST(/8)
28_81-17 CRUS /N (18]
20 2843 HWORD(/E)
</ _B2- ¢ D/ISP(18)
Ld_4-14 /£ 5(78)
24_A3-¢ RELADDR (/8)
I5_71- 1% LCS(/8)
.z'7 19- ¢4 EX(/8)
18 _22-1% IMPPI{8)
3y _LT-14 SWITCH (/8]
/7_29-/ SCRATC HP(LY) SBYUS(19)
/8 _18 - 4 CONST ({9)
28_37-9 CBRUSINLL9)
20_28- 14 HWORD(£9)
L1 _32-9 D/SP(19)
Al _4-12 /1CS(/9)
24_3-9 RELADDR(19)
25__17-12 LLS(49)
27_49-42 £X(19)
18 _22-1d IMop(19)
SY_L7-42 swircH (19)
17 _69-4% SCRATC HP(R0) 5ByS(20)
16_48-4 COAST(20)
28_21-53 CRUSIN(Z0)
20_R-{f HIWORD(20)
212242 D1SP(20)
22_4-3 /CS(20)
29_8-12 RELRADDR(2D)
25_171-3 LCSRAD)
27_49-3 £x(20)
18 _22-3 IMOP(20)
34 _47-3 SWwirck (20
17 __9-7 SCRATCHP(2{) S RB//6IL1)
18 18- ¢ CONST(21)
28_21-5 CBRUSIN(21)
20_8-12 HWORD(24)
21 _32-45 D/SP(21)
24__4- 5 JIe-193))
24__3-44 RELADDR(2{)
25 _7-4 LLS(21)
27_49-% EX(24)
18_22-4 /IMOP L)
D_L7-4 SUTCH (L)
17 __9-¢ SCRATCHP(R2) SBUSRRR)
18_18-17 CONST(22)
28 2{-7 CRISINIZLD)
20_8-13% H WORD(22)
Al _3d- 16 D/SPr22)
22_4-7 /CS(22)
@ 2Y_3- 4 RELADDR(22)
o A5_7-7 LCS(22)
* 27_19-7 £x(22)
18 _22-7 IMOP(22)
34 _¢7-7 SWITCH (22)
N 17_9-44 SCRATICHP(23) SBYS(23)
xS 78-14-9 CONST(23)
~ 28_21-9 CBUS N[22
S 20_8-14 H WORD(23)
S 2/_32-/9 DISP (23)
D 22 4-9 ICS(23)
24__3-9 RELADDR(Z3)
25_7-9 LC5(22)
27_1£9-9 £x{2%)
18_22-9 IMOP(23)
3y _47-9 SW/TCH (43)
@crus:s SOURCE BUS FOR 290/ ARRAY %



37 447- 8 CP SCRATCHP
36 (37-/5 T EN SLRATCHP 1
40 34 99
ME  WE
10 _R0- 38 DBUS(0) 420 @0ps SCRATCHP(0)
10 _80- 38 {1 £/ @ip7 V)
10 _80- 37 (2) 02 QALY {2)
. 10 _80-35 (3) L )i )
745/65 [
001 LD 4 30 ¢9
121451 ME  WE
/0 _10- %9 DBUS(4) 4120 @0p5 SCRATCHP (#)
10_170-38 (5) D1 Q12 (5)
10 _10-57 ) 0p2 @259 1)
10 _10-3% (1) L3 Qspi (7)
745 183
QLlC2L
8 L54-1¢ M/ R(38) L3 W41
8 159-49 (39)
9 1442 (40)
9 144-5 (41)
37 £471-8 CP_SCRATCHP
36 £37-/5 T EN SCRATCHP o
28 348 59
ME WE
1/ L0 A9 DBUS(8) 2120  @0p 3 SCRATL HP(B)
AR (9) e/ alpZ (9)
A (/) 2102 Q2K9 70)
‘ /AR (47) 7Av, LR/ ) €7 (7/)
745/89
(O C/C2CD 39
13 Yy y5| 1 MEWE)
/) _40-39 DBUS(12) 4lp0  aop 4 SCRATCHP (1)
1 _40-38 (13) el Q1B 2 (42)
1/ 4037 (14) 2 @25 9 Z3)
1/ _40-3% ({5) 212> arptl (13)
745189
cocs
8 154- (¢ M/R(38) A
8 £54-19 (39)
9 144-2 (40)
9 f44-4 (41)
87 147 -4 CP SCRATCHP
36 £37- /8 7 fN SCRATCHP
20 _Sa 29
ME  WE
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CONDIT/IONAL IWMP

MICROINSTR. FORMAT {7 | COND JUMP | [Cosn JvmP|
IMPCLOCK 15642 é_i g - L l_JI L_}—
. CPMIR 75¢-8 é__l: ; L j_J: L__l:_
CPyCLOCK 15¢-¢ 3_{ i L L_Ji T_'f_
"JUMPLSELCOND) 157 8 e—h i [ | |
ENCLOCK 206-8 0 | | i
? SELNEXT 786-5 5 6/_—%—_‘ | :
" ENSER /712 é : i—— 5 E
VENIUMPRDDR  187-¢ 0 | !__JI ! !
54,50, 7FE,PUP 1564718 1 | 777 22 A . 7120 B W 7Y %
WWAP /S LXECUTLED (77 mal
When a_jump s eeeculed
. Zhe mmucrotnslruclion leme ts doubled.
LO0OP BLTYURN
NEXT F/6LD , I| LO0P e/w|1 LO0P BTN
IMPCLOCK 75412 3__! L] L L L_r
CPMIR 156-8 e_lr L L i L__.["
CPYCLOCK 156 -¢ g_{ L_J] L_{ | L_JI—
LOOPRTN 206-¢ o I L_____ T ! L
SELCOND 798- 4 é 7: i f‘ ; i__
ENCLOCK 206-8 z/J E : ‘L_r !
YENSER 176~ 3ﬁ : : | :
® $4,50,F£, PuP L5418 0 | L0/ | my--iﬂl 22/ 1 0000
. CPLC 707-8 | 25;”2,1\;3 i L_II‘
$L22 STR% ;._Aaﬂﬁm;,i
ENAN
S The microcnstrvction time
< s doubled al loop exct.
s
S
S
b
@ crvsis TINING DIRG BRAMS FOR

CONDITIONRL TUMP K CONDITIONRL LOOP RET/RA
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TEST EXTERNARL TNTERRIPT

TEST FIELD , V[SZ'JA/[A?% ]I JTEST TN TR ¥
‘ IMP CLOCk 756- 2 e__! l_{ L__JI L l_II‘
CPMIR 756 -8 5_{ LI I_{ i
CPYUCLOCK 15¢- & f _|I 1_J| l__JI l_lf_
TEST 777- & ? _lr——______{ L
Y(MIRON)L EXTINTR) 43511 3 | | lL ?‘
ENCLOCK 206-8 z : : !____l |
s SELNEXT 186-%5 p_ l ! L
SELIUMP 166- & é I: i i ] IL_
Y ENSEQ 1742 0_| I I L
"y ENTEST 6712 9 : : L]
S1.S0,7/£ PUP (96473 /2 1' MR (14) l' MR (L 4) 1l MR AT j
. CSADDR (0 /1) i - JI - l - | A
TEST LIMIT VIOLRT /0N
TEST FIELD , 1| JEST LM/ ] ¥ TEST LIM/IT 1‘
IMP CLOCK 156- 12 9_{ 1_1 L__J' l_! LI
CPM/R 75¢- 8 9 _Jl L__{ LJ ! l__f_
CPUCLOCK 156-¢ z/;__! L_JI L—I ; i
TEST 777-¢ 5; _{ 1___! i }_
WFESTLLIMVIOL) 127-8 ? | | ! f .[_
ENCLOCK 20468 3 : ; IL J' j
VSELNEXT 186~ 3 9 : : : f ‘L
@ sziouvm? 186 -¢ 0 | | ] L
YENTEST 787-12 0| n | L ~
§§ S1 SO 7L, PUP  196-479 12 {' B D i /W,e{/ff)% P IERD) 1: 7777 IL
§ CSADLR (0:/) I - | ] = I 2 [
&\‘b In case o/ér?o on lemil veolalion
S CPYCLOCK ¢s azsabled.
S
' CPUBRYI TIMING DIRCRAMS FOR

TEST £XT. INTERRYPT K TEST LIMIT V/ICLRT 70/
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INSTRYICTION FETCAH SYNCHRON/IZAT/ON

/
NEXTINSTR 86 - 12 e | J | |
' | i
MRSTERCP %- ¢ g_h_rm_m—l_nmnﬂ_ﬂm
| 1 | | | 1 i
. CYCEND 779-¢ gl [ LT .‘) L L
| | | ) [
INSTRRDY 72002¢ 15 g t L | i I !
t | | | |
1 JRDYSYN 7%9-¢ (3 | T N | r—-—:
i | | ]
CLKCATR(0) 778- 8 g | | : : | ]
| ! | |
CLKCNTR(T) 789- 13 g_} 1 i ™
1 ! | | |
PUCLOCK 709-9 0_] LT | L
| | } WRIZ/NG |
YMIT SYNCHRON/ZATION
/
MIR(5,¢) 6 lI a0 1| 10 JI 00 ]
. MIR(T) 19%- 15 9 ! ] . Jl
| | i
MasTERCP T4 3J‘U’\J‘\_I'L/’I_§‘LJ‘\_IWJL"‘LN_FU‘
1 | f
CLOCK ST(2) 79014 9"1 [ |' 1
| | | i
CYCEND 779-¢ (/7' I | . | L] |
| ! | ' 1
INITRDY 1002¢ 73 3 ! ! ' J | .
| | ! | !
TURDYSYN 7678 e I | vm 1 ) i
! [ | | !
CLKCWTR(0) {178-8 g 1 | ; [ | .
i 1 |
CLACNTR (1)  789-/3 z/;'T ] ' . 1 ™
| | ! ] 1 |
PUCLOCK 769-9 o_| L e | L J L]
| | e ritte | |
S
IS
N
Q
-
Q
Q
TR
<
.
S
S
‘ CPUE2Y TIMING DIRGRAMS FOR

TNSTRUCTION FETCH SINCHRBON/ZRAT/ON L
UAIT SYNCAHRON/I/ZBTION



Ackh
870703

ARJ

800130
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SET INTERRYPI LEVEL (external interrupl request)

DTS

INTRCLOCK §7- 72 :7
" CPU ACK 135 1/ é—_—_i i | ; E i

89-5 3 : Jl | :
WINTREQ 48- 41 3 _C!/ ' | i
SETTHTR 79-5 / | | ! !

$0- 12 c/) 1,_{ :
CPINTR(1) 5¢-1% 0 bq_r I
TNTERBUPT 59-1 0 T T
DEVINTR 1003849 0 L—

RERD JTNTERPUPT LEVEL

/
INTRCLOC K b7-42 0 W
JLEV(O 5) , X > o o
| | {
RERDINTR 3-73 3 | : x '
| |
49-5 0 T ' (L |
/ i r [
49-9 3 I |
| |
CPTRLEV 48-8 0 2
INTRLE v (16:23) OXULW INTRLEY
CLERR INTERRUPT LEVEL
/
INTRCLOCK 47- 42 e_J L 11
[ i :
CPINTRADDE 3-75 ? i | | ;
é9-9 o _1?4] ! o) 1 H
/ I A\ I |
CLR /INTR 79-9 3 [ l .
[ ! .
(0-¢ g LJ |
] ] X
CPINTR (1) 5¢-14 0 '
/ ) f
INTERRUPT 59-1 (3 “—Hllllllllf !
DEVINTR 10028718 0 -~
cCrPy 822 T/MING DIRGCRAAIS FOR

SET, READ and CLERAR INTERRYPT LEVEL
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RECISTER L0RD (wilb CAM addlress welbin limelds)

NEXT FIELD , A/[xr//vsz'zf EXEC ¥ | MEXTINSTR J‘_
. MASTERCLOCK 1% 3 3__|"m_ﬂ_{—l_l_l_ﬂ_|rl__lf‘LI—LJ’_L_[—L_J—l_{_
PREFREQ 23-5 9 F’—:B : - - I
OPREQ 239 0 . Ing L
Pecrercn 806 0 ] L
OPFETCH b0-8 é | ' —:—‘_1' |
LIMITOK 55-¢ é E 1i : E ;
B EADCAM 728-8 3 I'__F_:__lr‘—ﬁ__
OPERAND /39-10 0 ! L
RCCEPT 005723 é : 1_61 : | I___:l_____
INSTRDY 1002C /5 é i E | E ::
UNITRDY 1002¢13 3 1 ;_:T_:
URDYSYN CPYE 0

RLG/ISTER LorD(wilhovl CAM, address welher lerneZs )

Y

NEXT FIELD HEX] ZHSTR FXEC ] NN REXTINST &
MRSTERCLOCK  14- 5 é = | w oy
PREFREQ 235 0 ":‘1 | v ' Lt n
OPREQ 259 0 : ] A I,
PREFETCH — 80-¢ é T N S S T A
OPFETCH s0-8 0 | LT YT
LIMITOK 55-¢ Z : T I : r
creer fo wsi 9 S - ' L
@ rerdy 21374 é_'hq E . |“: T J‘E:
% RDISW  123-9 0 T Do b —
3, Thrwsre fosé 0T U NN e
,3 Yo OPERAND 1081 0 : i ! 'r: l N JI_———
S cprREFIE 205-0% O ‘= ton S
3 CPDATAIN  Bh-1 , | E | — “"'11
§ INSTRDY  {002C15 é — ! . J A
S ywrepy 7002C/15 0 | N v o—d
Q@i TIMING DIRCRAMS FOR

INSTRUCT/ION L OPERAAND FETCHES
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JUMP LINK (wilh CAM, address welber Lermelds).

NEXT FIELD NEXT INSTR EXEC | | [WEXT /NS57%
MRASTER CLOCK — 1%-3 MWUWW
OPREQ 23-9 'I 'T'1 ' l
! | J
JUMP 75- 8 : .
| )
OPFETCH 80-8 -
] | ! !
LIMITOK 55-¢ LT ]
| | | |
LORDPREF/C /28-¢ R
| | [
READCAM /8- 8 L T
[ I
OPERAND 139-10 ! | I
| |
ACCEPT 10054723 o 1
\ i |
INSTRDY 1002C15 Ll LT
| |
UNITRDY 7002 C13 1 [
<
g
A
Q
1S
Q
<
8
-
Qo
s
CPY 824 JTIMING DIRCRAM FOR

JUMP LINK INSTRBICT/ON
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MICROPROGRAM PROM POSITION LIST

PROM NO POSITION TYPE
RQA 330 345 6353-1
331 341 -

332 337 -

333 333 -

334 329 -

335 325 -

336 321 -

337 317 -

338 313 -

339 309 -

340 305 -

341 301 -

RQA 342 346 6353-1
343 342 -

344 338 -

345 334 -

346 330 -

347 326 -

348 322 -

349 318 -

350 314 -

351 310 -

352 306 -

353 302 -

ROA 354 347 6353-1
355 343 -

356 339 -

357 335 -

358 331 -

359 327 -

360 323 -

361 319 -

362 315 =
363 311 -

364 307 -

365 303 -

ROA 366 105 6306-1
367 104 -

368 103 -

ROA 369 101 6353-1
370 9 -
3N 81 -

RQA 372 m 6306-1
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ROA 307, DESTINATION ADDR. DECODING PROM

g|
o
8l
o

3|

(@]

1

o

OCTAL ADDR

0O0O00O0O0O0
O000O00O0
—_——_—0 -
———0 -~ ——
O~0O0O0O0O0O0O0
000000~
[cNoNoNoNe N _Neo

COO0O~000O0

Or—~NM <P NY

0

1

0 0 0O

~

OCO0OO0O0O0OO0O0
OCO0O000O0O0
——— - ——
——r—r————
O— 00000
[eNeoNeoNoNoNoNe)
OO0OO000O0O0

OO0OO0O0OO0O0OO0

10

11

12
13
14
15
16

0 0 0O

17

el eoNoNoNoNolo)
OO0O00O00O0O0
———— - —
eNoNeNoNoNo e
[eNeoNoReoNeoNo o
OCOO0OO0O0O0O0

eNeoNeleNoNoNo]

20
24
26
27

0

1

0O 0 0 O

o

(@]

—

—

0 0 0O

30

COO000O0O0
loNoNoNeoNoNoNe
—r— - — -~ —
—— e ——
[ejoRoNoNoleNe)
OO0 O00O0O0O0
QO0OO0OO0OO00O

OO0OO0O0OO0OO0O0O

34
35

31
32
33
36
37

= ENCPSCRATCHP

01

02 = ENCPCPUSTATUS
03 = ENCPOONTROUT
04 = ENCPEASTAT
05 = -,LOADIC

06 = -, LOAINC

07 = UNUSED

08 = UNUSED



01-08

01-08
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01-08

OCTAL ROA 308 CONTENTS ROA 309 CONTENTS ROA 310 CONTENTS

ROA 308, ROA 309 and ROA 310 CONSTANT PROMs

ADDRESS

OO0 rMrm = Orrm
OO0~~~ —~Or
OO0 m~mrM~r— r—r~r
OO0 ~0 00~
O—Or—~rm—~r—0
O~ r—r—0 000
O—m O —~0 000
O~ 0 ~000O0

O—O—~0O0 000
——O0O~0 000
——O0O—~0 000
—_—O0O~0 000
COO0OO0OO0O0O0O0
QOO0O0O0O0 000
QOO0OO0O0 000
OCO0OO0OO0O00O0O0

c¥oNoNoNoNelaNe
OO0 O0O0OO0O0O0O0
eYoRoNoNeNeoloNo
[eYoRoNeojoNoNoRo
cJoNeoNeoNoNoJo o
OO0 000000
[eNeoNoNoNoNoNo o
00000000

O NMPT NOIMS

OO0 ~0O0~0O0O0
—O ~—— 000
-~ 000 ~0O0
~—r——_—_0 000
000000 ~0O
[eNoNoNoNoNe Ne )
eNoNoNeooRoNole]
[eNeNeoNoloNoNoNe]

[eNeoNoRoNoNoNoRe)
[eNoNoNoNoNeoNoNo
[oNoNojeoNoNoNoNa
OCOO0OO00O0O0O0
[cNeNojooNoNo o)
OCOO0OO0OO0O0OO0O0
[eNeoNoNoNoNoNoNo
OCO0OO0OO0OO0O0OO00

[eNeoNeoNoNoNoNoNo)
O0O0O00O00O0
OCO0OO0O0OO0OO0OO0O0
[eNeoNoNojoNoNoXo
OCO0OO0OO0OO0OO0O0O0
OO0 00O0O0O0O0
OO0OO0O00O0CO0O0
COO0OO0OO0OO0OO0OO

NP N O~
— ==~ -

OO 000000
00000000
OO0 000000
eNeoNeoNojoNeNoNe)
ojeNoNooNoNoNe
OO0OO0OO0O0OO0O0OO0
—~— O 000000
O~ O0O0000O0

[eNolNeoNojoNeNoNe
OO ~0OO0OO0O0O0
COO0O0OO0OO0O0O0
OCO0OO—~000O0
[eNeoNeNojoNoNoNe
eNeoNoNoNoNeoNoNe]
OO 000000
OCO0OO0OO0000O0

OCO0OO0OO0O~00O0
QO O0OO0O0O~0O0
eNoNoNoNeoNoN No
OO 00000~
OO 000000
[eNeoNeoNoRoNeoNoNe)
[eX¥eoNoNojoNeoNoNe
OO0 000000

(@)
N

— N TN YIS
NANNANNANN

OO0OO0OO0~00r—
—~—O0O00~00O0
~O0O00—~000
OCO0OO0O0O0OO0~0
OO0 000000
CO0OO0O00O0O0O0
OO0 000000
QO O0O00000

OO0 000000
OO0OO0OO00O00O0
OO0 000000
[eNoNoNeojoNeNoe)
OO0OO0O00O0OO0O0
OO0 000000
[ecNoNeoNeloNoNoXo]
OO0 000000

OO0 000000
O0OO0O000O0O0
CO0O0O0O0OO00O0
OO0 000000
O~ 000000
OO ~0000O0
OO0 0O~000O0
0OO0OO000~00

—~ NS N O
MOMOOMOM
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ROA 311, HALF-WORD MANIPULATOR CONTROL PROM

‘l' OCTAL ADDR OCTAL QONTENTS
0 000
1 001
2 000
3 001
4 002
5 001
6 003
7 002

10 001
11 001
12 000
13 000
14 000
15 000
16 002
‘l’ 17 002
20 000
21 000
22 000
23 000
24 000
25 000
26 000
27 000
30 000
3] 000
32 000
33 000
34 000
35 000
36 000
37 000
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ROA 312, HALF-WORD MANIPULATOR PROM, BITS(0:11)

, ADDRESSES 0-777

A0 =0

A6:29

Al:AS5

88888888
388888883
88888888
88888888
88888888

88888888 -

88888888
88888888
88888888
88888888
88888888
88888888
88888888
88888888
88888888
88888888

O~ ANM<PLNO

88r=8=8F
88-=8E8F
88FE8F8F
88=E8E8F
88F-r8k8F
88-E8E8F
88r=858~=
88="8E8E
88FE8E8E
88==8E8~%
88F=8E8=
88FE=8E8E
88FRE8F8~F
88rE8E8E
88F=8E8~=
88-F8E8F
e

N WO~
— - -

-~
—

88888888
88858888
I3IISE888
833383888
888888

8888
8888
8888¢=
8888«
8888~F
8888~¢
88388~=
8888~
8888~
8888~F
8888~F
8888~
8888~F
8888~
8888¢%

00
00
00
00

30
31

32

33

7 17

171717171717 171717 17 17 17 17 17 17 17

—

7

1

34
35

1717217171717 1717 17 17 17 17 17 17 17 17

36
37

1717171717 17 1717 17 1717 17 17 17 17 17

Addresses: octal

octal

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

AD =1 , ADDRESSES 1000-1777

Al:A5 A6:29

0] 00 00 00 00 00 OO0 00 00 OO0 00 00 00 00 00 00 00
] 1717171717 1717 17 17 17 1717 17 17 17 17
2 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
3 171717171717 171717 171717 17 17 17 17
4 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
5 17171717 171717171717 17 17 17 17 17 17
6 00 00 00 00 00 00 00 00O OO0 00 00 00 00 00 00 00
7 17171717 171717171717 17 17 17 17 17 17
10 00 01 G2 O3 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 03 04 05 06 07 10 11 12 13 14 15 16 17
15 00 01 02 03 04 05 06 07 10 11 12 13 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 O3 04 O5 06 07 10 11 12 13 14 15 16 17
20 00 00 00 00 00 00 OO 00 00 OO0 00 00 00 00 00 00
21 00 00 00 00 00O 00 00 00 00 00 00 00 00 00 00 00
22 00 00 00 00 OO0 00 OO 00 00 00 00 00 00 00 00 00
23 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00
24 00 00 00 00 00 00 00 00 00 00O 00 00 00 00 00 00
25 00 00 00 OO OO 00 0O 00 00 00 00 00 00 00 00 00
26 00 00 00 00 00 00 00 OO 00 00 OO 00 00 00 00 00
27 00 00 00 00 0O 00 00 00 00 OC 00 00 00 00 00 00
30 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
31 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
32 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
33 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
34 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
35 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
36 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
37 00 O1 02 O3 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:AS A6:A9

NonbhwN ~ O
8
'3
R
8
R
R
®
R
®
8
®
®
8
R
R
'3

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
11 171171111 1113 11 11 11 11 11 11 11 11 11 1N

12 121212 121212121212 12121212 12 12 12

13 131313 131313131313 1313 13 1313 13 13
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
15 151515151515 1515151515 1515 15 15 15
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
17 171717171717 171717 17 17 17 17 17 17 17

20 00 01 02 O3 10 11 12 13 14 15 16 17
21 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17

8
&
&
S

22 00 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
23 00 01 02 03 04 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 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 MANTPULATOR PROM, BITS(12:23)

. A0 =1 . ADDRESSES 1000-1777
Al :AS5 A6:A9
0123456 710N121314151617
0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 00 00 00 00 OO0 00 OO 00 OO 00 00 00 00 00 00 00
2 00 00 00 00 OO0 00 00 00 00 00O 00 00 00 00 00 00
3 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
4 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00
5 00 00 00 00 00O 00 0O 00 OO 00O 00 0O 00 00 00 00
6 00 00 00 00 00 00 00O 00O 00 00 00 00 00 00 00 00
7 00 00 00 00 00 00 00 00 00 00 00 00 00O 00 00 00
10 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
12 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
13 00 00 00 00 00 OO0 OO OO OO0 00 00O OO0 00 00 00 00
’ 14 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00
15 00 00 00 00O 00 00 00 00 00 00 00O 00O 00 00 00 00
16 00 00 00 OO 00 00 OO 00 00 OO0 OO 0O 00 00 00 00
17 00 00 00 00 00 00 00O 00 00 00 0O 0O OO 00 00 00
20 17171y 17171717 17 1717 17 17 17 17 17 17
21 1717171717 171717171717 17 17 17 17 17
22 17 171717171717 17 1717 17 17 17 17 17 17
23 171717171717 17 17 17 17 17 17 17 17 17 17
24 1717 171717171717 17 1717 17 17 17 17 17
25 171721717 171717 17 Y717 171717 17 17 17
26 1717171717 17 1717 17 17 17 17 17 17 17 17
27 1717171717 1717171717 17 17 1717 17 17
30 1717171721717 17171717 1717 17 17 17 17
31 1717217171717 1717 1717 17 17 17 17 17 17
32 171721717 171727171717 17 17 17 17 17 17 17
33 1717171717 17 1717 17 17 1717 17 17 17 17
34 17 1717 17 1717 17 17 17 1717 17 17 17 17 17
. 35 17171717 17 17 1717 17 17 17 17 17 17 17 17
36 1717171731717 17 1717 1717 17 17 17 17 17
37 171717171717 17 1717 17 17 17 17 17 17 17

Addresses: octal
Contents: octal
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CPU 821 CONNECTOR 1001

PIN

A ROW

— ol
—OoOWVWONOOULb WN~

N it ot o med d ok d
OWOJoO UL WN

WMV DO
OWwOONOUTLD W~

w
—

32

SIGNAL

+5 VOLTS
0 voLT

C ROW

B ROW
GEN SIGNAL

+5 VOLTS

-, SELIN(O)
1001B2 -, SELOUT(0)

-,SELIN(1)

1001B4 -, SELOUT(1)

+5 VOLTS

GEN SIGNAL

+5 VOLTS

+5 VOLTS



CPU 821 CONNECTOR 1002
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. PIN A ROW B ROW C ROW

SIGNAL GEN SIGNAL GEN SIGNAL

1 +5 VOLTS +5 VOLTS +5 VOLTS

2 0 VOLT

3 -

4 -

5 -

6 -

7 -

8 - -,CPU2AVAIL

9 - -,CAMAVAIL -,FPUAVAIL
10 - 145-12 -, READ(0) 145-11 -, READ(1)
1 - 145-10 -, READ(2) 145-9 -,READ(3)
12 - LIMVIOL I/0 ERROR
13 - UNITRDY
14 -
15 - INSTRRDY

. 16 - PREFERROR PC<B

17 - INSTRBUS(O) INSTRBUS (1)
18 - (2) (3)
19 - (4) (5)
20 - (6) (7)
21 - (8) (9)
22 - (10) (11)
23 - (12) (13)
24 - (14) (15)
25 - (16) (17)
26 - (18) (19)
27 - (20) (21)
28 - (22) (23)
29 - 76-10 MASTERLOCK 156-6 CPULOCK
30 - 2-14 SYSTEMRST 2-12 -,10AD
31
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 SIGNAL

] +5 VOLTS +5 VOLTS +5 VOLTS

2 0 VOLT POWEROK PINT

3 - 71-18  CPUBUS(0) 71-16 CPUBUS(1)
4 - 71-14 (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 (1)
9 - 41-18 (12) 41-16 (13)
10 - 41-14 (14) 4112 (15)
1B - 31-18 (16) 31-16 (17)
12 - 31-14 (18) 31-12 (19)
13 - 21-18 (20) 21-16 (21)
14 - 21-14 (22) 21-12 (23)
15 - 166-11 =,NEXTINSTR 111-11  ENPREF

16 - 102-2  ENOPFETCH 102-5 ENJMPFETCH
17 - 0 VOLT

18 - 0 VOLT

19 - DEVINTR 2-3 DISABLE

20 - -, TCPINTR -, SPAREINTR
21 - -,CAMFAULT 2-5 -, WADDR

22 - 2-7 CBWITF(0) 2-9 CBWINITF(1)
23 - 12-18 (2) 12-16 (3)
24 - 12-14 (4) 12-12 (5)
25 - 12-3 CBSOURCE(0Q) 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 CBDEST(1)
29 - 1-3 (2) 1-5 (3)
30 - 1-7 (4) 1-9 (5)
3]

32 +5 VOLT +5 VOLTS +5 VOLTS
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CPU 821 CONNECTOR 1005

PIN GEN SIGNAL PIN GEN SIGNAL

Al AUTOLOAD NC Bl 0 WLT AUTOLQAD C
A2 AUTOLOAD NO B2 0 VOLT AUTOLOAD C
A3 200-2 POWEROKLAMP~ B3 R52 POWEROKLAMP+
A4 200-7 RUNLAMP~ B4 R49 RUNLAMP+
AS 200-9 AUTOLOADLAMP- B5 R48 AUTOLOADI AMP+
A6 -, REMOTEAUTOLOAD B6 0 VLT

A7 UNUSED B7 UNUSED

A8 - BS -

A9 - B9 -

Al0 - B10 -

All - Bl11 -

Al2 - B12 -

Al3 - B13 -

Al4 - B14 -

Al5 - B15 -

Al6 - Bl16 -

Al7 - B17 -

Al8 - B18 -

Al9 - B19 -

A20 - B20 -

A2l - B21 -

A22 - RBR22 -

A23 - B23 -

A24 - B24 -

A25 B25 -



CPU 822 CONNECTOR 1001

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

1 45 VOLTS +5 VOLTS + VOLTS

2 O VoLT -, SELIN(O) -, BUSREQ(0)
3 - 1001B2 -,SELOUT(0) 211-15 -,BUSREQ(1)
4 - -, SELIN(1) -, COMSEL
5 - 211-2 -,SELOUT(1) 201-15 =-,SELACK
6 - 201-9 -, SYSRESET POB

7 - 191-15 -, DATARDY 191-9 -, BUSBUSY
8 - 191-7 -,ACK POK

9 - 201-7 -, NACK -, PINT

10 - 182-15 ~-,ADDR(0) 182-9 -,ADDR(1)
1 181-15 (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 - 17115 (10) 171-9 (11)
16 -~ 171=7 (12) 1712 (13)
17 - 172-7 (14) 172-2 (15)
18 - 162-15 (16) 162-9 (17)
19 - 161-15 (18) 161-9 (19)
20 - 161-7 (20) 161-2 (21)
21 - 162-7 (22) 162-2 -, ADDRPAR
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 (9)
27 - 141-15 (10) 141-9 1)
28 - 141-7 (12) 141-2 (13)
29 - 142-7 (14) 142-2 (15)
30 - 132-15 (16) 132-9 (7)
31 +12 VOLTS +12 VOLTS +12 VWOLTS
32 45 VOLTS +5 VOLTS +5 VOLTS



CPU 822 CONNECTOR 1002

227

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

1 45 VOLTS +5 VOLTS +5 VOLTS

2 O 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(0) 123-9 -,DATAPAR(1)

6 - 123-7 (2) 123-2 -,DATAOUT

7 -

8 - 0 WOLT -,CPU2AVAIL

9 - -, CAMAVATL

10 - -,READ(O) -, READ(1)

I - -, READ(2) -, READ(3)

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

14 -

15 22-15  EBYPASSCAM 31-3 INSTRRDY

16 - 31-6 PREFERROR 0 VOLT PC<8

17 - 111-2  INSTRBUS(0) 111-5  INSTRBUS(1)
18 - 111-6 (2) 111-9 (3)
19 - 111-12 (4) 111-15 (5)
20 - 111-16 (6) 111-19 (7)
21 - 112-2 (8) 112-5 (9)
22 - 112-6 (10)  112-9 11)
23 - 112-12 (12) 112-15 (13)
24 - 112-16 (14) 12-19 (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 - -,10AD

31 -12 VWOLTS -12 VOLTS -12 VOLTS
32 45 VOLTS +5 VOLTS +5 VOLTS



CPU 822 OONNECTOR 1003

228

PIN A ROW B ROW C ROW
SIGNAL GEN SIGNAL GEN SIGNAL
1 45 VWOLTS +5 VOLTS +5 VOLTS
2 O WwLTS 13-6 POWERQK 201-3  PINT
3 - 71-18 CPUBUS(0) 71-16 CPUBUS(1)
4 - 7-14 (2) 71-12 (3)
5 - 71-3 (4) 71-5 (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 - 72-7 (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 - -, WADIR
22 - UNITFUNC(O) UNITFUNC(1)
23 - (2) (3)
24 - (4) (5)
25 - CBSOURCE(0) CBSOURCE(1)
26 - (2) (3)
27 - (4) (5)
28 - CBDEST(0) CBDEST(1)
29 - (2) (3)
30 - (4) (5)
3]
32 45 VOLTS +5 VOLTS +5 VOLTS



CPU 822 OONNECTOR 1004

© 229

PIN GEN SIGNAL PIN GEN
al 0 VOLT Bl 7-7
A2 0 VOLT B2

A3 0 vwoLT B3

A4 O VOLT B4 76
A5 UNUSED B5

A6 - B6

A7 - B7

A8 - B8

29 - B9

Al0 - B10

an - Bl

Al2 - B12

Al3 - B13

Al4 - B4

Al5 - B15

alé - B16

al7 - B17

al8 - B18

A19 - B19

A20 - B20

A2 - B21

A22 - B22

A23 - B23

A24 - B24

A25 - B25




© 230

CPU 822 CONNECTOR 1005

PIN GEN SIGNAL PIN GEN SIGNAL
Al 220-12 CAMADDR(22) Bl 0 VoLT
A2 220-9 (21) B2 -
A3 220-7 (20) B3 -
).V 2204 (19) B4 -
A5 209-12 (18) BS -
A6 209-9 (17) B6 -
a7 209-7 (16) B7 -
A8 209-4 (15) 2] -
A9 208-12 (14) B9 -
Al10 208-9 (13) B10 -
All  208-7 (12) Bl -
Al2 208-4 (11) B12 -
Al13  207-12 (10) B13 -
Al4 207-9 (9) B14 -
Al5  207-7 (8) B15 -
Al6 207-4 (7) B16 -
Al7  217-12 (6) B17 -
Al8 217-9 (5) B18 -
Al19 217-7 (4) B19 -
A20 2174 (3) B20 -
A21  216-12 (2) B21 -
A22 216-9 (1) B22 -
A23 ACCEPT B23 -
A24 128-9 -,READCAM B24 -

A25 139-10 OPERAND B25 -



231

CBL 826 OCP and REMOTE AUTOLOAD CAERLE

J1 J1005  SIGNAL

A2 Al AUTOLOAD NC
A3 Bl AUTOLOAD C
A4 A2 AUTOLOAD NO
A5 B2 AUTOLOAD C
A6 A3 FOWEROKLAMP-
a7 B3 POWEROKLAMP+
B7 A4 RUNLAMP-

B6 B4 RUNLAMP+

BS AS AUTOLOADLAMP-
B3 B5 AUTLOADILAMP+
J2

A2 A6 —, REMOTEAULQAD
A3 B6 O VOLT

CBL 904 TECHNICIAN CONSOLE CABLE

J1004 a1 J2  SIGNAL

Bl 2 e— © -, TRANSMDATA
Al )

B2 — 3 3 -, RECDATA

A2 b

R3 — 6 —— 5 DATASETRDY
A3 !

B4 — 20 —— 1 DATATERMRDY
Ad | 7 — 9 0 woIT
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RETURN LETTER

Title: CPU820, Technical Manual RCSI. No.: 30-M282

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-

prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual's completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:
Thank you
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