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1.0 PREFACE

This manual describes the KD{iD Central Processor Unit (M7263),
Complete understanding of its contents requireg that the user have a
general knowledge of digital eireuitry and @ basic understanding of
PDp=11 eomputers, The following related doecuments may be valuable as
references,

PDpii Peripherais Handbook
pDpl]l Precessor Handbooks
PDPl1/04 Users Manual

2,0 OVERALL DESCRIPTION

The KD{iD 18 a oneeboard central processor unit (CPU) designed for the
PDP=11/04 computer series, The unit connects directly to the UNIBUS
48 a subsystem and {8 capable of controlling the time allecation of
the UNIBUS for peripherals, performing arithmetic and logie operations
and instruction decoding, It ecan perform data transfers directly
between I1/0 devices and memorys does both single=and double=operand
addressing and handles beth 16ebit word and 8=bit byte data,

The KD11D is program compatible with the KD11B presently being used in
the PDPe=11/g5, It also provides all the processing capability
previously available at a significantly higher speed, Features
avajlable op the KD1iB which are not provided on the KD11D are
console, serial communication line, and line cloek <¢cireuitry, These
options will now be provided as separate UNIBUS options in the
traditional PDP=i1 gense,

3,86 INSTRUCTION SET

3,1 Introduction

The KD11D is defined by 1its instruction set, The gequences of
processor obPerations are selected according to the instruction
decoding, The following deseribes the PpPDP={{ instructions and
instruetion  set addressing modes along with instruction set
differences from those of the previous KD11B’'

3,2 Addressing Modes

Data stored 1In memory must be accessed, and manipulated, Data
handling s specified by & PDP~i! instruction (MOV, ADD etec.,) which
usually indiecatess

i. The function (operatien code),
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2, A general purpose register toe be used vwhen locating the
gsource operand and/or locating the destination operand,

3, An addressing mode (to speecify how the selected register(s)
{s/are to be used),

Sinee a large portion of the data handled by a computer 1s wusually
structured ({n character strings, in arrays, in 1lists etc,) the PDP=ll
hag been designed to handle structured data efficiently and flexibly,
The general registers may be used with an instruction in any of the
following waysg

1, As accumulators, The data to be manipulated resides within
the reagister,

2., As pointers, The contents of the register i8 the address ot
the operand, rather than the operand 1tself,

3, As pointers which automatically steps through core locations,
Autematically stepping forward through consecutive core
locations is known as autoincrement addressingy
autematically steppinag backwards 18 known as autodecrement
addressing, These modes are particularly useful for
processing tabular data,

4, As {ndex registers., In this instance the contents of the
register, and the word following the instruction are summed
to produce the address of the operand, This allowg easy
access to variable entries in a list,

PDP=-11s also have Iinstruction addressing mode combinations which
fac{litate temporary date storage structures for convenient handlino
of data whicn must be freguently accessed, Thigs s Kknown as the
"stackﬂ.

In the PDP=11 any register can be used as a "stack pointer" under
program control, however, certain {Instructions associated with
subroutine linkage and interrupt service automatically use Register 6
as a "hardware sgstack polnter", For this reason R6é ig freaquently
referred to as the "SP",

R7 is used by the processor as its program counter (PC),
Two types of instructions utilize the addressing modes: single

operand and double operand, Figure | shows the formats of these two
types of instruetions, The addressing modes are listed in Table 1,
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Figqure |1 Addressing Mode Instruetion Formats

3,2,1 1Instruction Timing

The PDPeli1 is an asynchronous processor in whieh, In many cases,
memery and processor operations are overlapped, The execution time
for an instryction is the sum of a&a basiec instruction time and the time
to determine and fetch the source and/or degtination operands, Table
2 shows the addressing times required ¢for the various mode of
addressing source and destination operands, All PDP=11/04 times
stated are sybject to +10% varlation and are based on a ¢typical core
memory access time of 375 ns, a tvyoical M0OS memory access time of 504
ng and a proceéssor clock cyecle time of 260 ng, PDP=11/05 times are
based on a 319 ns processor clock cycle time and 8 MM11L memorv,

3,3 PDPe11/94 Instructions
The PDP=11 instructions can be divided into £ive groupingss

1, Single=Operand 1Instructions (shifts, multipole precision
instructions, rotates)

2, Douple=Operand Instructiens (arithmetic and logical
instructions)

3, Program Control Instruections (branches, subroutines, traps)
4, Operate Group Instructions (processer control operations)

5., Condltion Codes Operatoers (processor status word bit
instructions)

Tables 3 through 7 list each instruction, ineluding byte {Instructions
for the regpective Iinstruction grouos, Figure 2 shows the six
different 1imstruction formats of the instruction set, and the
individual instructions in each format,
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2l * A 2 4
T 1 1 1 T i 1] L} T T : il ¥
MODE '@ Rn
1 L 1 1 L L L A . 1 L 1 1
15 6 , 5 4 3 2 [)
Y Y
OP CODE DESTINATION ADDRESS FIELD
#=SPECIFIES DIRECT OR INDIRECT ADDRESS
##=SPECIFIES HOW REGISTER WILL BE U
wan = SPECIFIES ONE OF 8 GENERAL PURPOSE REGISTERS
(a)
F * R L 12 & 4
T T T T | T 1 T T
OP CODE MODE | (@ Rn MODE | @ Rn
L L 1 Y 1 1 ! L 1
15 12 T 10 ) 8 6 5 4 3 2 o
[\ ~ A ~ 4
SOURCE ADDRESS FIELD DESTINATION ADDRESS FIELD

#2 DIRECT/DEFERRED BIT FOR SOURCE AND DESTINATION ADDRESS
#n= SPECIFIES HOW SELECTEQ REGISTERS ARE TO BE USED
#un= SPECIFIES A GENERAL REGISTER

(b)
n-1227

Figure 1 Addressing Mode Instruction Formats
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3,4 Instruction Set Differences

Table 8 lists the differences between the PDP=11/05 and PDP=11/04
imstruction sets,



Binary
Code

008

B1@

oo

081

#1114

101

111

@10
611

iia

Name

Regi{ster

Auteinerement

Aytedeerement

Inde¥

Register Deferred

Auteinerement
Deferred

Autedecrement

IndeX Deferred

Inmediate
Bbselute

Relative

Relative Deferred
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Table 1

hddressing Modes

Agsembler
8yntan

Ra

(RAY¢

*{Rn)

ACRP)

8RR
e? (Rn)

@(Rn)+

@e(Rn)

@X(RR)

én

@#A

@A

Funetion

DIRECYT MODES

Reglegter containg epavrand,

Raglgter eeontaing addrese of eperand, Register
contente Incéremented after refarence,
Regigter econtentg deerenented before referance

register coentaing gddress of eperand,

Value X (stered in & word follewing t€he
ingteuetion) 18 added te (Rn) te produce addrecs

of oparand, Nelther X ner C(Rn) are medigfied,

DEFERRED MODES

Reglgtey eontaing the eddress o6f the eperand,

Regigter 18 ¢lrst used a8 & pointer ¢to a weord
eontaining the addresgs of the operand, then
ineremented (always by twoy even £or byte
instruetions),

Reglgter is deecremented (always by etwey aeven £o¢

byte instructiens) and then used ag a peinter te a
werd containing the address of the sperand,

Value X (stered in a word tollewing the
ingtructioen) and (Rn) are added and the sum i8
used ag a polinter te a word containing the address
of the operand, WVNeither X nor (Rn) are modified,

PC ADDRESSING

Operand f£ollews instruetion,
Apgolute address fo0llows instruetion,

Address of A, relative to the ipnstruction, follews

the insdtruetion,

address o6f A&,
follews the

econtainling
instruetion,

Address of location
relagive to the
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instruection,

Ran = Registep
Xon,A s next Program counter (PC) vwvord (constant)



Deuble Operapnd

Instruction

ADD, suB, BIC, BIS

CMP, BIT

MOV

Single Operand

Instruction

€LRrR, COM, INC, DEC,
NEG, ADC, SBc

ROR, ROL, ASR, ASL

SWAB

Table 2
Basiec Times

Machine

11764

11704

11704

Machine

11/04

11/7¢4

11/04

11/04

Memery
Option

CORE
CORE PARITY
MoSs
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY

Memory
Option

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARITY
MoSs
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY
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Rasic
Time (usec)

3,07
3,17
3.17
3,33

2,81
2,91
2,91
3.07

2.81
2,91
2,91
3.“7

Rasic
Time (usec)

3.07



Single Operand (cont®d)

Ingtruetion

All Branches {braneh true)

All Branches (branch false)

Jump Imstruetions

Instruction

JMP

JSR

Maechine

11/704

11/04

Machine

11704

11/04

Memory
Option

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY

Memory
Option

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARTTY
MOS8
MOS PARITY

Centrol, Trap, and Miscellaneoug Instructions

Instruction

RTS

RTI, RTT

set N,zZ,V,C

Machine

11/04

i1/04

i1/04

Memory
Option

CORE
CORE PARITY
MoS
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARITY

CORE
CORE PARITY
MOS
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Bagic
Time (usec)

2,55
2,68
2,65
2,81

1,77
1,87
1.87
2,73

pasie
Time (useec)

PB4
Ae81
P91
2.88

3,27
3,27
3.27
3427

pasic
Time (usec)

3,91
4.11
4,11
4,43

5001
.31
5,31
§,79

2,29
2,39
2539



Cleat N;Z,V,C

HALT

WAIT

RESET

10T, EMT, TRAP, BPT

11/04

11/04

11/04

11/04

i1/04

MOS8 PARITY

CORE
CORE PARITY
Mos
MO8 PARITY

CORE
CORE PARITY
Mos
MOS PARITY

CORE
CORE PARITY
MOS
MOS PARTTY

CORE
CORE PARITY
MoS
MOS PARITY

CORE
CORE PARITY
MOS8

MOS PARITY

2,55

2029
2,39
2,39
2,55

1,36
1,46
1,46
1,62

2,03
2,13
2,13
2,29

120
100
100
120

7679
Be16
7095
Re49

ms
me
ms
mé
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Mede

ADDRESSING FORMAT

Desecription

REGISTER

REGISTER
DEFERRED

AUTOINCREMENT

AUTOINCREMENT
DEFERRED

AUTODECREMENT

BUTODECREMENT

DEFERRED

INDEXED

INDEXED

symbolic

R

&R
or
(R)

(R)¢

B(R) ¢+

=(R)

Be(R)

+X(R)

Re X (R)
0OR
B (R)

Table 2a,
Addressing Times

Memory
Maehine Option

11/04 CORE
CORE PARITY
MOS
MOS8 PARITY

11704 CORE
CORE PARITY
MOS
MOS PARITY

11/04 CORE
: CORE PARITY
MOS
MOS PARITY

11/04 CORE
CORE PARITY
MOS
MOS PRRITY

11724 CORE
CORE PARITY
MO S
MOS PARITY

11/04 CORE
CORE PARITY
¥“0Ss
MOS PARITY

11704 CORE
CORE PAPITY
MO S
M0S PARITY

11704 CORE
COFF PARITY

MOS
MOS PARITY

Source#
4
2]
*
A

6.86
Ae94
Pe94
1.10

1,10
1,20
1.20
136

2,46
2,66
2:66
2.98

1410
1,20
1,20
1,36

2,46
2.66
2,66
2,98

272
2,92
2.92
3.24

4,78
4,38
4,38
4,86
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TIME (us)

Destination##

oanes

1,45
1,58
1,48
1,67

1,74
1,84
1,76
1,95

3,87
3,30
3,85

1,71
1,84
1,76
1,95

3,07
3,30
3.2@
3,55

3,33
3,56
3,46
3,81

4,69
5,02
4,92
5,43



#For Source time, add the folowing for
0odd byte addressing

suFor Destination time, modify as follows

a, Add for odd byte addressing with a
nonemoditying instruction

b, Rdd for odd byte addressing with a
modifying imstruction MODES {7

€, Subtract for all non-moditying
instructions except MODE @

d, Add for MOVE instructions MODES ie=7

e, Subtract for JUMP and JSR imstructions
MODES 3, 5, 6, 7

£, HAdd for all ROTATE even byte
instructions

g, Add for all ROTATE odd bvte
instructions = Modes 1,2,4

he Add for gll ROTATE odd byte
instructions except Modes @,1,2,4

Memory
Machine option
11704 N/A
11/04
11/04
11/04 CORE

CORE PARITY
MOS
MOS PARITY
11/04 N/A
11/04
11/05
11008
11/05%
iiAas N/A
11/05%
11708

Time (us)

P,52

1,04

Peb61
G,64
8,54
0,57

2,26
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Table 7
Condition Code Operators

Mnemonic/ v
Instruection Time 0P Code ' Deseription
cLC PP0241 Set and clear condition code bits,
CLZ 000242 Selectable compination of these bits
CLN P9oN244 may be cleared or set together,
cLv 2250 Condition code bits corresponding to
Set al]l CCs ane217 bits in the condition code oberator
Clear all CCs 020287 (bit 0=3) are modified according
Clear Vv and € to the sense of bit 4, the set/clear
No obperation bit of the operator; i,e.,, set
No operation the bit specified by bit ¥, 1, 2, or

3 it bit 4 as a 1, Clear corresponding
bits {f bit 4=9,

0PR240
pee26n

Figure 2 PDPe={i Instruction Formats
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1.Single Operond Group (CLR,CLRB,COM,COMB,INC,INCB, DEC,DECB,NEG,NEGB, ADC, ADCB, SBC, SBCB,TST,TSTB,ROR,RORB, ROL ,ROLB,ASR,ASRSB,
ASL,ASLB, JMP, SWAB)

OP Code Dst
] ! ] ] L ] | \ ) ] L ] ) 1
15 6 5 (o]
2.Double Operand Group(BIT,BITB,BIC,BICB,BIS,BISB,ADD,SUB)
OP Code . Sre dst
| L ! I 1 | ! 1 ! I | 1 1
15 12 11 6 5 o]
3.Progrom Control Group »
a.Branch (all branch instructions)
OP Code offset
L L 1 | I 1 1 ) 1 1 | 1 1 1
i5 : 8 T (]
b.Jump To Subroutine (JSR)
reg Src/dst
1 L 1 1 1 ) I 1 1 1 | 1 1
c.Subrontine Return (RTS)
o] (o] (o] . 2 o reg
] | 1 1 \ L l 1 1 | 1 ) L 1
d.Traps (breck point, IOT,EMT,TRAP)
OP CODE
| 1 1 | L 1 | I ) 1 1 1 | L )
4.0perate Groupe (HALT,WAIT,RTI,RESET)
OP CODE
| ] L | 1 1 L ) | L L | 1 1
5.Condition Code Operators(all condition code instructions)
(o] [0} o] 2 4 N z v [
il ] 1 | 1 1 1 ! 1 |
n-1226
Figure 2 PDP-11 Instruction Formats
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ae

boe

do

DIFFERENCESS

POP=11/35 (KDi1B)

I¢ a RUS ERROR occurs due to a transfer
te nonexi{stent memory durina an autoin=
erement transfer (Mode 2), an instruction
feteh, or stack pnop, the assoclated
register will be incremented,

Exampies:

FETCH ROUTINE
BA ¢e== PC, DATI
PC ¢===« PC P1lusS 2
(BUs ERROR detected and recognized)
BRANCH TO SERVICE

AUTOINCREMENT ROUTINE (SOURCE)
BA ¢==e R [S§] , DATI, ALBYT
B ¢e== R [S) Plus RYTE BAR Plus i
R [8)] €ee=s B
(BUsS ERROR detected and recognized)
BRANCH TO SERVICE

AUTOINCREMENT ROUTINE (DESTINATION)
BA ¢~es= R [D)] , DATIP, ALBYT
B ¢=e= R [D]) Pius § Plus BYTE BAR
R (D] == B
(RUs ERROR detected and recognized)
BRANCH TO SERVICE

STACK POPS
BA ¢eew R (6] , DATI
B {eew P [6] PIUS 2
R [6] C=== B
(BUgs ERROR detected and recognized)

BRANCH TO SERVICE

TABLE B

I,

B

Co
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PDP=11/04 (KD11iD)
I1f a BUS ERROR occurs due to a transfer
to nonexistent memory during an autoe
i{neremeht transfer (Mode 2), an instruce

tion fetch, or stack pop, the assoclated
reqgister will not be incremented,

Examples?

FETCH ROUTINE
BA ¢€=e= PC, DATI
By IR === UNIBUS DATA
(BUS ERROR detected and recognized)
BRANCH TO SERVICE

AUTOINCREMENT ROUTINE (SOURCE)
BA €=e= R LSJ [} DATI‘ ALBYT
B <«=== UNIBUS DATA
(BUS ERROR detected and recognized)
BRANCH TO SERVICE

AUTOINCREMENT ROUTINE (DESTINATION)
RA ¢=ee R ([D] , DATIP, ALBYT
B «¢e=s= UNIRUS DATA
(BUS ERROR detected and recoqnized)
BRANCH TO SERVICE

STACK POPS
BA <=== R [6] , DATI

B (e=e [JNIBIS DATA
(BUS ERROR detected and recognized)

BRANCH TO SERVICE



11,

I1T,

Iv,

Ve

VI.

For JUMP autoincrement (Mode 2) instruce
tions, JMP (R)¢ or JSR reg, (p)+, the
contents of R are {ncremented by 2, then

ysed as the mpew PC address, This feature is

compatible with the PDP=1i/20,

The proecessor can access its general
registers using their UNIBUS addresses,

CLR @# 177700
MOV RY, @s 177700

Exampiles:

Notet These accesses do n.ut operate
correctly and are not supported,

The KpiiB CPU contains & line clock,
serial eommunication line, and
programmers console eircuitry, These
devices answer to the UNTBUS addresses
172540, 17756G, and 17757¢ respectively,

The KD11B provides for a 15 ugec SACK
time=put when recogqnizing BUS interrupts,

The console HALT switeh has the lowest
priority level, This feature allows
the uger to single=instruetion=step
through an interrurmt,

The PnPe11/925 priority order for trabs
and i{interrupots is as follows:

RUS ERROPS
HALT INSTRUCTION
TRAP INSTRUCTIONS
TRACE TRLP

STACK OVERFLOW
POWER FATL
INTEFRUPTS

HALT NN CONSONLE

11,

117,

v,

Vo

VI,

Page 3@

For JUMP autolincrement (Mode 2) instructions,

JMP (R)+ or JSR reg, (R)+ the initial
contents of R reglster are used as the new
PC, This feature is compatible with the
PDP=11/40,

The processor cannot access its general
registers using thelr UNIBUS addresses,
Tn the 11/44, these accesses to the general
registers will return SSYNV and not time out,
Reads will return Zere and writes will not
cause any change in the register contents,

The KDi1D CPU does not contain & line
elock, serial communication line, or
console circuitry, These features will

be provided as UNIBUS optiongs in the
traditional PDP=11 sense, In systems that
do not contain these options, attempts to
address them will result in a noneexistent
memory trap,

The KD11D has no provisions for SACK
time=out on the basic CPU module, A SACK
return eircult is provided on the M9302
Terminator module which must be used with
the KD11D at the end of the UNIBUS, This
device autematically returnms SACK {f no
peripheral accepts a GRANT issued by the
CPU,

The console HALT switch has a higher
priority level than interrupts and
therefore, does not allow the user to
gingle=instruction=step through an
interrupt,

The PDP=11/44 priority order for traps
and Iimnterrupts is as follo4s:

HALT INSTRUCTION
BR1IS ERRORS

TRAP INSTRUCTIONS
TRACE TRAR

STACK QVERFLOW
POWER FATL

HALT SWITCH
INTERRUPTS



VIit.

VIII,

X,

The KDi1i{R has no PBRITY ERROR detection
capabjlities and therefore does not
gupport parity memorv,

First instruetion after RTI i{s guarane
teed to be executed,

RTT ipnstructions are not implemented,

Page 31

VIiI, The KD1iP CPU contains PARITY ERROR
detection eircuitry, and will support
parity memory options,

I¥
VIII, AThe RTI sets the T bit, the T bit trap is
acknowledged immediately after the RTI
instructions,

IX, First instruection after RTT 18 quaranteed
to be executed,
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3,5 Bus Latency Times

The tvopieal pus latency timesg £or bus requests (BR4 through BR7) and
NoneProcessor requests (NPR) are as follows, Note that there are many
gaps in these timing gequences that are a function of the length and
leading of the UNIBUS and the speed realized by the users peripheral
eireuitry,

BUS REQUESTS =

BR te BG » maximum time {8 length ©of longest
instruction eycle of KD11D,

BG to SACK = function of UNIBUS length and loading and
the userg peripheral,

SACK to BG OFF 302 ns

BG OFF to SACK OFF o fundtion of peripheral,

SACK OFF to FIRST INTR ROUTINE FETCH =

Memory Core:s 6,36 us
Core Parity 6,63
MOS8 ) 6,43
MOS Parity 6,81

NON=PROCESSOR REQUESTS =

NPR to NPG = 340 ns

NPR to BUS CONTROL = Cores 3,52 us
Core Pearity 3,66
MOS 3,56

MOS Parity 3,75

4,7 CPU OPERATING SPECIFICATIONS

Temperaturel TBD

Relative Humidity: 20% to 9%5% (with condensation)

Input Powert +SVDC +5% at 4 amperes,

Physical Sizet Single Hex module (8 1/2 x 15 inches)
Interface RegUirementss All /0 signals are avallable on

connectors A and B, These signals are oin
compatible with UNIBUS pinout as shown in
Table 9,
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Power and Ground
Pinoutss +5Vi pins AA2, BR2, CA2, DA2,
EA2, FA2,

GND3 pins AB2, AC?; AN1, APi,
AR1, ASi, ATL, AV2,
BB2, BC2, BDi{, BEi,
BT1, BV2, €C2, CTi,
D€2, DTi, EC2, ETH,
FC2, FTi,

Numper of Integrated
Cireuitss 137



PIN

AA1L
AA2
AB1
aAB2
AC1
AC2
AD1
AD2
AE1
AE2
AF1
AF2
AH{
AHZ
AJ1
AJ2
AK1
AK2
ALt
AL2
AM1
AM2
AN1
AN2
AP1
AP2
AR1
AR2
ASt
AS2
ATY
AT2
AU1q
AU2
AVi
AV2

TABLE 9 |
MODIFIED UNIBUS PIN ASSIGNMENTS

SIGNAL

INIT L
POWER (+5V)
INTR L

"TEST POINT

D00 L

GROUND
DO2

Dot

DCc4

D03

D06

DOS

Doe

Do7

D10

D@9

D12

Dit

Di4

D13

PA L
D1% L(3)

P1

PB L

Po

BBSY L

RAT BACKUP +i5V
SACK L

BAT BACKUP =15V
NPR L

GROUND

BRR .7L

$20V

BR 6L

+20V

+20V

fall ol ol ol o ol 2 N o F of o 38 2 2F =

PIN

BA{
BA2
BB1

BB2

BCi
BC2
BD{
BD2
BE1
BE2
BF1
BF2
BH1
BH2
BJ1
BJ2
BK1
BK2
BL1
BL2
BM1
BM2
BN{
BN2
BPR}
BP2
BRY
BR?2
R81
BS§2
BT1
RT2
BUY
BU2
BV
BV2

SIGNAL

SPARE

POWER (+5V)

SPARE

TEST POINT

BR SL

GROUND
BAT=BACKUP +5V
BRe4[

INT, SSYN,
PARt DET,

ACLO L

DCLO L

AO1
ADO
AB3
A@2
A®S
A04
AQ7
A6
AQ9
AG8
All
Al@
Al3
Al2
AlS
Alé4
AL7?
aAl6
GROUND
Ct L
8SYN L
ce 1
M8YN L
e8V

[l il ol ol o il ol ol ol = ol o ol o o ol o

Page 38
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$,0 DETAILED HARDWARE DESCRIPTION

5.1 1Intreduetion

The following is a detalled circuit description of the KDI1iID Central
Processor Unit (CPU) being wused in the PDP11/04 computer, Various
Segments of the CPU, as shown in Figure 4, will be analized separately
allovwing the extensive use of block diagrams for improved
clarification, KD11D circuit schematics will be referenced throughout
the deseriptions,

5.2 Data Path

5.2,1 General Description

The simplified KD11D data path consists of five functional vunits as
gshown {in Figuyre 3,

Fiqure 3 DATA PATH
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ALU

AMUX

BeRegister (BREG)

PSW

Serateh Pad Memory (SPM)
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The heart of the data path |is an
arithmetie loglce unit capable of
performing 16 arithmetic or 16 logical
(Boolean) operations on the two
available {6ebit input words,

A four=to=one multiplexer which controls
the 1introduetion of new data and the
circulation of avajlable data around the
data path,

This 16=bit ghift reaister and its
complementary logle is used to store one
of the operandg required for most ALU
operations, It is also needed to
implement ROTATE and SHIFT {nstructions,
as well as intreducing the constant +1i
and generating the 8ign extended 1low
byte of the B Register eontents,

Eight bit register containing
information on the current oprocessor
priority, econdition eodes (N,Z,V and C)
degcribing the results of the last
instruetion, and an indicator for
detecting the execution of an
instruetion to be trapped during pregram
debugging,

This 16 word by 1(6ebit random access
memory (RAM) contains eight processor
dedicated registerg and ejight ageneral
purpose (user avajllable) registers, O<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>