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SECTION 1
INTRODUCTION
Moo PURPOSE
This document describes in detail the standard firmware of the(ZOO)CPU. The description
is in the form of flowcharts that provide a highly accurate and’consistent source of information
regarding the operohon of the(4—OO)CPU
1.2 REFERENCE DOCUMENTS .
This document assumes a general knowledge of the hardware of the(‘l’vOO) CPU as described
in the following document:
| Title : - Document Number
Processor, Central (400) HPS - 98A1177
XMIDAS Usage Description 81W0306-031
PROM, (#00)CPU : | 49A0369
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SECTION 2
FUNCTIONAL DESCRIPTION

2.1 FLOWCHART CONCEPT

The flowcharts are a visual aid to understanding the firmware as well as a precise method
of documentation. It is a picture showing each microword and the sequence in which
they are executed. With the aid of consistent abbreviations and interconnection, the
reader can grasp the overall pattem of oper~tion os we!l as the detailed operation of
each microword. :

2.2 FLOWCHART STRUCTURE

Each microword of - the available 1023 that is used by the CPU appears as a box some-
where in the flowcharts. One and only one box is present for each microword. Unused
microwords do not ~ppear since they are meaningless and are never executed.

Each box is identified by a control store address ond a mnemeonic. The address appears
above the box on the right-hand side and is a hexidecimal representation of the address
applied to the control store to produce the microword which is then loaded into the control
store buffer and executed. The address is in the range 000 to 3FF, The second identifier
{sthe mnemonic located cbove the box ond to the left. This nfhemonic is assigned to the
microword for easy identification and allows function ~l grouping of microwords without
regard to address. Each word hds a unique mnemonic.arid address and ~ppears only once

in the flowchart. -
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) The boxes are interconnected by lines showing the possible routes that can be taken

{ through microland. Each microword describes the addressing and, together with various
conditions, determines the next microword in sequence. Where a connection goes off
the page, a balloon is supplied with the mnemonic of the destination micro fr one of
the destinations if a field select goes off the page). Below, the balloon isthe page number
where the destination is found. On the destination page, an identical baloon is shown
near the top to define the entry point and connects to the next micro in sequence.
Balloons entering a page show page numbers of all sources that use the page connect

balloon.

S

There are three special connections that deviate from the balloons as follows:

1) Decoding an instruction -
2 et
<) Submﬁiﬁnes

When an instruction decode is performed, the connector goes to a box with "TO NEXT
INSTRUCTION" in it. Depending on the next instruction in the Instruction Buffer (IB),
the sequencing will go to one of various microwords. This word is determined by looking
up the mnemonic in Appendix A which references a page number. That page will have
another box. with "FROM DECODE" in it with that'instruction referenced nearby.

This is the entry pomf for the nexr mscroword

When any mi'errupl's are a”owed by the CPU, a 3 diamond will appear below the microword
with "INTERRUPT! designating the sideward path If an interrupt is pending, take this
path. A balloon will take you to a decision tree describing which interrupts are allowed

- and where the next micro is found. This is the orly case where a balloon does not contain
a microword mnemonic. In this case, it contains INT and a binary representation of the
interrupt-allow bits of the control word. :

When a subroutine is called by a microword, another box is shown with pointed

sides. This box indicates a subroutine and the flow sequence after the subroutine returns.
Inside the box is "SUBR" followed by the mnemonic of the first microword of the subroutine
(i.e., the next microword to be executed). Outside the box is the page number containing
the ‘starting™’ :: . point of the subroutine. On that page you will find an identical box
showing the entry point of the subroutine. When a return is invoked, another box with

 pointed sides will appear with "RETURN" in it. This causes a return to the microword
following the last call. ' :

Another structural device is the conditional branch diamond. Whenever, a conditional
branch opcode appears at a micro, one of two paths may be taken. If the condition is met,
the path to the side of the diamond is taken. This may be to the right, or left for convenience
of drawing. However, if the condition specnfled is not met, flow is out the bottom and

J leads to the here~-plus-one address.
95F 1326 g
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The last structural device described here is the important field select. Here a multi-way
branch is specified as a result of a field select operation. " Each of the possible destinations
is labeled by the hexidecimal representation of the field value. Thus if a two bit. field of
the Instruction Register (IR) is specified, there will normally be four destinations: 0, 1, 2,
or 3 depending on the value in the Instruction Register. Sometimes fewer destinations are
shown because it is impossible to be at a certain microword with that particular field value
without a processor malfunction. In that case, analysis of the control word is necessary to
determine the next location. Finally, if a balloon is required at a field select, the
mnemonic is chosen to be of the smallest address even though another mlcroword may be
the actual destination.

2.3 MICROWORD DESCRIPTIONS

The description of each microword is contained in the corresponding box of the flowcharts.
The box is divided into two halves. The left half corresponds to the left half of the micro-
word; likewise, the right half corresponds to the right half of the microword. Functions

of the left half include selection of the next microword, 16 bit literal value, or specialized
control functions while the right half specifies memory requests and data loop operations.
Table 2.3 summarizes the two halves.

TABLE 2.3 - CONTROL WORD' HALVES

Left Half : Right Half
- Selection of next microword = Memory requests
- Literal values - Data loop operations

- Specialized control functions

The formats of the various microword types are specuﬁca”y defined. The position of each
item must appear in the box not only as defined but in the proper location. This consistency
is maintained for ease in learning and understanding. The following sections present the
various Formafs oF the mlcrowords

2.3.1  Right Half

The format of the right half is shown in Figure 2. 3.1. An optional memory request is always
the first item. The memory request definitions are as follows:

IF Instruction Fetch - Requests a memory fetch with data directed to the
Instruction Buffer (1B) and Memory Data register (MD). The address is
the 15 LSB's of the ALU output. This causes a waif if memory is not
available. A wait inhibits the processor clock and the waiting mi¢roword
remains in the control buffer until the wait condition is met.

doH22 OF /X
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FIGURE 2.3.1 - RIGHT HALF
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OF Operand Fetch - Requests a memory fetch with data directed to
' the Memory Data register. The address is the 15 LSB's of the
- ALU output. This causes a wait if memory is not available.

oS Operand Store - Requests a memory store using the address
specified by the 15 LSB's of the ALU output. Data is a full
word put into the Store Data Register (SDR) in the following
micro. This causes a wait if memory is not available.

QOSRB Operand Store Right Byte -~ Réquests a memory store using the
address specified by the 15 LSB's of the ALU output. Data is
the 8 LSB's of the word put into the SDR in the following micro.
This causes a wait if memory is not available.

OsLB Operand Store Left Byte - Requests a memory store using the
address specified by the 15 LSB's of the ALU output. Data is
the 8 MSB's of the word put into the SDR in the following micro.
This causes a wait if memory is not available.

(blank) No memory request is made.

NOP ‘ No Operation - Used if the entire right half is unused and
causes nothing to happen.

In the second position of the right half is an optional function designator. The function
definitions are as follows:

RO-R7 Register - References registers O through 7 of the register file.

wi-w7 Working Register - References working registers 0 through 7
of the register file. '

P Program Counter - A worlﬂng register used by fhe@-OO)CPU
as a pseudo Program Counter. It indirectly keeps track of the real
Program Counter.

Q - Q Register ~ An intermediate holding and shift register.

LIT ' "~ Literal = A constant value specified by the entire left half of
- the microword.

MD Memory Data -~ Contents of the Memory Data register. If the
register is 'empty’, this microword will cause a wait until the
MD has been 'full" for at least one clock period. An MD
reference will cause MD to become "empty’.

CODE - ‘A
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B Instruction Buffer - Contents of the Instruction Buffer. If the
register is 'empty’, this-microword will cause a wait until the
IB has been 'full’ for at least one clock period. An IB reference
will cause IB to become 'empty'.

IR Instruction Register = Contents of the Instruction Register.

BC Boot and Console = A sixteen bit word whose 4 MSB's are the
‘ Boot PROM contents currently addressed by the IR and whose
8 LSB's are the current console character from the UART. The
remainder of the word is zeroes.

e . . Input Oufpuf =~ Input data from the 1O bus.

Preceding the function may be a shiftmodifier that operates on the result of the function.
These are defined as follows:

SHR ARITH Shift Right Arithmetic - The value of the function that follows
‘ is shifted right with sign extension.
ROT RIGHT Rétore Right = The value of the function that follows is rotated
. right. : .
P SHR LOG Shift Right Logiccﬂ - The value of the function that follows is
w ' ~ shifted right with a zera shifted into the MSB.. . e
SHL LOG Shift Left Logical - The vqlué of the function that follows is
' . ' shifted left without regard to a sign bit. '
ROT LFT | Rotate Left - The value of the function that follows is rotated
~ left. ‘
SHR MUL - Shift Right Multiply - Special multiply iteration.
SHL DIV Shift Left Divide - Special divide iteration.
If @ function is provided, a destination phrase must follow. It consists of a right arrow
followed by a destination described below: '
o S As defined above
RO-R7  As defined above
Wi-w7 As deffned above
P - As defined above

95F13R6 i
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PRSARA AL I s

IR : As defined above

CON ' Console.- - The 8 LSB's of the ALU output are directed to the
console UART.

10 ‘ Input Output ~ Data is output to the 10 bus.

MPM Memory Protect Mask =~ ALU data bits 6 and 7 are directed to
the MP Mask .

MPD Memory Protect Data - QBOO is entered into the MP RAM.

SDR : Store Data Register - Data to be stored by the memory store

request made in the previous microword.

ALY Arithmetic and Logic Unit - Actually a default destination
when none of the above are selected.

2.3.2 Conditional Branch

The format of the Conditional Branch microword is shown in Figure 2.3.2. CB must appear
at the top as its opcode. A conditional equation always follows with one of the following

definitions:
- F1thru F3 | Flags - The state of one of the four CPU flags.
MPTST “Memory Protect Test - Spequl condition peculiar to the Memory
Protect feature.
Wi Two Word Instruction - Ind:cafes fhe length of the most recent
' . mstruchon
TPIN Trap In - Indicatés a pending trap-in 1O request.
TOUT Trap Out - Indicates a pending trap-out 10 request.
TRAP | Trap - Indicates either a pending trap-in or a trap-out 1O request.
IUR ‘ lnferr"t..:pf Requésf - Indicates a pending 1O interrupt.
- SER Sense Request - The sense line on the 10 bus.
PFUT Power Fail Up Test - Indicates power is coming up rather thon
going down. :

<oDE . e e 3
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EAUTC
MPRA
0SS

I | 0osZ
OsC

OVFL

SCEMI

T620F

NDTST
TXRDY
“TYDR

STABL

DINT15

QBO0

2.3.3 Branch

.

Extended Arithmetic Unit Test Condition - An external condition

from the EAU interface.

Memory Protect Request (A) - Indicates a pending memory protect
ini'errupf :

Operation Status Sign - The sign i'he the ALU function in the
previous microword. .

Operation Status Zero - The ALU function was zero for the

~ previous microword.

Operation Status Carry - The carry of the ALU function in the
previous microword.

Overflow - The overflow status bit.

Shift Counter Equals Minus One - The counter portion of the
IR is all ones. .

Test 620F ~ The special test function for conditional instructions.

Indirect Test ~ Bit 15 of the ALU input is low or SCEM1 is true.
Used for terminating indirect loops.

Transmitter Ready - Console UART is ready to accept another
character. s

Teletype Data Ready - Console UART has received a character
of data.

Start ABL - The 'LOAD" switch on the panel has been activated.

Data Input (15) - The MSB of the data to the ALU.

Q Buffer (00) Bar - The LSB of the Q register generated by the

previous microword.

The format of the Branch mlcroword is shown in Figure 2.3.3. BR must appear at the top as
its opcode. Nothing else appears in the left half.

@ varian data machines
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2.3.4 _Ifgg;e Branch

The format of the Page Branch microword is shown in Figure 2.3.4. PBR must appear at the
top as its opcode. An optional CALL may appear below if a subroutine call is performed.

2.3.5 Literal

The format of the Literal microword is shown in Figure 2.3.5. LIT must appear at the top
as its opcode. A four place hexidecimal value follows indicating the literal value.

2.3.6 ~ Field Select

The format of the Field Select microword is shown in Figure 2.3.6. FS must appear at the
top as its opcode. A field designation follows consisting of from one to four bit positions.

2.3.7 Elgg__

The format of the Flag microword is shown in Figure 2.3.7. FLG must appear at the top as
its opcode., A transfer follows indicating the flag operation. Optional special control
functions may follow as defined below.

2.3.8 ' ‘Control

The format of the Control microword is shown in Figure 2.3.8. CNTL appears at the top
as the opcode. Followmg is one or more miscellaneous control designations from the list
below.

DECODE ~ If there are no allowed interrupts, the next micro is determined
by the instruction in the IB. This next micro is determined by
the decoder logic. If the IB is 'empty', this causes a wait
until IB is full. Execution of the decode will cause IB to go
'empty’.

RETURN . . This causes the next microword to be addressed by the Subroutine

Return register (SR). This is used to return from a subroutine
initiated by a PBR CALL.

SET HIF ' Set Interrupt Instruction Flag - Control interrupts during an
interrupt instruction. :

RTC DISABLE Disables the Real Time Clock interrupt.

RTC ENABLE ~ Enables the Real Time Clock interrupt.
MP DISABLE Disables Memory Protect logic.
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orcove._— | cALL i

" CALL /

(OPTIONAL)

OPCODE_— |
HEX VALUE——

EXAM4

FIGURE 2.3.4 - PAGE BRANCH

PBR

|~

|~

2EC

FIGURE 2.3.5 - LITERAL

EXAM3

IA9

LIT

o

|_0IFA

OPCODE_

FIELD ——/

EXAM6

FIGURE 2.3.6 - FIELD SELECT
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FIGURE 2.3.7 - FLAG

OPCODE _. EXAM7

291

\~F LG

FLAG ——u | 1»F
ASSIGNMENT -
L INTP

SPECIAL _/ :
CONTROL L |

FIGURE 2.3.8 - CONTROL

EXAMS

302

OPCOD ‘
E T T CNTL
DECODE
CONTROL__—_ | [SETHF

- - OPERATIONS

"FIGURE 2.3.9 - INPUT OUTPUT

EXAM9
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-1

2.3.9

MP ENABLE

MEM ERR
DISABLE

MEM ERR
ENABLE

~INIT CON

RESET DTA RDY

SET STEP

RESET STEP
RESET ABL
MCLR ENABLE

MCLR DISABLE

- RESET

OVERFLOW

Enables Memory Protect logic.

Disables Memory Error logic.
Enables Memory Error logic.

Initializes the console UART.,
Resets the data ready condition of the console UART,

Sets the step interrupt flip-flop which creates a step interrupt
request. ‘

Resets the step interrupt flip-flop.

Resets the ABL request activated by the panel.

" Enable the master clear logic.

Disables the master clear logic.

Resets the status overflow.

Input Output -

The format of the Input Output microword is shown in Figure 2.3.9. 10O appears at the top
as the opcode. Following is always a wait condition from the list below.

wC =0
wC=1
wWC =2

No wait specified.
Wait for IACK1+; allows time for data resolution on the 10 bus.

Wait for IOC1+; allows time for interrupt synchronization on the
10 bus.

Following the wait condition may be special 1O functions listed below.

DRY

FRY

Data Ready - - Issues a data ready onto the 10 bus,

Function Ready - Issues a function ready signal onto the 1O bus.

®

varian data machines
a varian subsidiary
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SINTF -Set Interrupt Flag - Stops the interrupt clock and issues an
IUAX to the 10 bus. -
RINTF Reset Interrupt Flag = Starts the interrupt clock and removes
IUAX from the 10 bus.
2.4 MICRO ASSEMBLY LISTING
The output listing of the micro—assembler (XMIDAS) is provided in Appendix B. This
output was generated qlong with the (400) firmware and is supphed For reference.
2.5 ‘ FUTURE CHANGES AND UPDATES
The (400)ﬂowchcxrfs are hungry for any fix or update no matter how small. Please forward
even the smallest flaw to the Compufer Development department and you will be acknowl-
edged and praised.
The page designators near the balloons are an important part. of the flows. They should be
consistent and kept up-to-date. Other items to watch are listed below.
1. Flowcharts must be consistent.
2, Paper is 'C"size vertical vellum with borders and title block.
| -y 3. Boxes ar® no less than 2" wide and 3/4" high.
4. Boxes will be in two halves, left half con{'rol, right half data |oop.
5. The conditional branch format requires a condition equation .. |

The condition is to the left of the equals sign. The value of the M Fleld is
to the right. If the equation is satisfied, the yes (Y) branch is taken always
out the side. The no(N) for Here Plus One is always out the bottom.

6. Labels can have up to six letters or numbers; address is hexidecimal.

7. Connector balloons always have label of destination. Off page connections
' " are shown near the balloon with all pages and labels.

8. Input balloons are nearest top of page while outputs are nearest bottom.
9. Merging of two lines are angled to indicate direction of flow.
10. Sidenotes are used to describe incoming conditions and important values

aurrently at the ALU output, ete.

f
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11,

12,

13.

14,

15.

Mnemonics, symbols, and operations must be standardized and consistent.

Parentheses are not used for "the contents of". (e.g. R1 means "the contents
of R1."

The control side of the box begins with the format designation. The data
loop side begins with memory starts (if any) and then fh_e ALU function.

3

Connectors may be drawn into the side of boxes if space requires it.

Page references must reflect all sources and destinations.

b
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APPENDIX A
FROG FLOWCHARTS

Table of Contents:
Standard States 3.0
Singlé Wdrd Addressing 4.0
Divide Routine 7.0
Multiply Routine 8.0
Extended and Immediates 9.0
Shifts and Rotates 16.0
Register Transfer/Modification 21.0
Conditional Jumps 23.0
Jump and Marks/Executes 24.0
Indexed Jump (1JMP) - 26.0
Jump and Set Return (JSR) 27.9
Bit Test (BT) 28.0
- ‘Skip on Register Equal (SRE) 29.0
Control ' 30.0
Register to Memory/Double Precision 31.0
Byte Addressing 37.0
Jump If 392.0.
Register to Register/Single Register/ 40.0

Immediates
Programmed 10 42.0
- Interrupts 53.0
.Jwp 10 56.0
Halt Loop 57.0
~ Auto Boot Loader 64.0
Pascal Decoder 65.0
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Nl d e AR S , S R “,-05402000 00 00010- 10100000 0001 01 10100 00 1000 s B
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f wh ! €8 : 4 33002008 00 11107 10000000 0001 01 01100 00 1000 :
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o) JUPIEIA  A2z>AL” T TR T CARLL T MPTOL, 3y XV EG, W2 W] TR R : Jovs
: IS FEE TS - - \ Cer Ty . EACE2949 11 10101 01100111 0001 01 00101 00 joot :
s J¥R1y : , dR Y MPO3 R i
. T 1EE , N ’ T140FFFF 00 01000 10100000 0111 §f ITTIT IT 111 i
Cap MULOIA  XVFFFi>IR LIIT  X'FEFL,IR : . fo o
s \EF ‘ : FFFIB5F8 51 11111 11111000 1100 0010181 11 1000 i
I MJLUY  RE EJR LIT=s2ALU . 0 LIT 77 XUBO000,XVAE,RI,NOP 7 T T i
i 33 i 1Fo - S . Co T - BUQUYCIF 10 0000V 00J000V0 0100 3t 10000 11 1311 ke
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s 1F1 T TU838EGB 00 OTIT9 TTU000T0 1100 0T TY000 00 TUTT i
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1Fy ’ , I00AT620 00 TT1T10 [0000TUT 0900 T0 ATUUY 10 UUT0 s
MJLIO  A3,0°83D=> w3,4 ca MJLIS,UB008, 1, X' U2, 43,43 ' . . i
_1FS v 2EDJ0566 00 10111 01101100 1000 00 30101 10 101} :
MULLIL  RO=A1=>R0 [E] ‘lJLl)h"Z')oRl:RU R
1Fb - 2E405420 00 10111 00100000 0010 11 01000 10 0000 <
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1F? . T 3pcA0329 00 T{110 (100101 0UUY 00 YOI00 YU TOUT
SHF32  -A¢=>13 3RITRAPSL CH SHF32A,TRAP,1,X'12,44,IN d .5
1F8 . ' 18F12598 00 01100 01111000 3001 U0 10110 01 1009 Y
SHF33  0=>A4 v CB -~ S§AF153,05Z,0,X°47,0;#0 T
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' : : - . 48262828 01 00100 00010011 0003 0% 00000
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) S ) = 01402329 00 00000 10100000 0001 01 01100

SR19 Rea)d} FS:10°5 o F82 SHESoE.b.K'N.RZ.ds

 qu262648 01 00100 00010011 0003 01 00001
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FAUOFFFF 11 11010 00100000 0111 11 11111

SR20 _R3s>AI _ FS36=5 Fs2 5R23,2,6, X' 14,R3,43
' TR N TaB2b7B6B . 01 00100 00010011 0001 01 00001
SB01 15243 _ . _BR SBA02,X'62,0,43 - : -
: L : » - GEQOCHOH 00 00111 00000000 0110 00 °10000

SR31T  RAS A3 FSi6s5 752 SRE3, 2,6, X T0,RE; A5 : )
48262888 01 00100 00010011 0001 01 00010

S8R05 _43=>[R RETURN RE13N X'14,43,1R
SRR A i o A A 0402978 10000 00100000 ool 01 00101
SR2¢ R53>43 FSto=5 F32 = SR25,2/6,X*14,RS5,43 : = R .
o - - 48262848 00100 00010011 0001 01 00010

BYTI1 ROTA3s Az 7 — BYTI3, KV Tk, A2, A2
03CUF54A 00001 11100000 0111 10 10101

SR23  RbI>A3  FS36e5 SR25,2,6, X 14,R6,4$
- - ‘ STV TP 00100 00010011 0001 01 60011

BYT12 Wi#a2s»A2 7 T BR L BYTR8eXY2F, Ml a2 S O
: ’ S 03C0SF2A 00001 11100000 0010 11 11100

§124 R7s>03 FSib=5 SR22,2,0,XT14,RT, A3
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—ar = TEIIFFFE 01 11111 10011000 1111 31 11110 11 111t
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SR26 . W1a>ALU “OPND STORE CUdR - 5R29,X'14, 41,088 S T E e e : ' ‘
222 ‘ : : e 05Cv2933 00 00010 11100000 0001 Ot 00100 311 001}
ABL16  Al3»ALJ DF 8R ABL17,X"14,d1,0F v
223 o . 09Cv2932 00 0010V 11100000 0001 01 00100 11 0010
SH27 __ MIvd3s>43 UPD OVFY _8R SRI0, X' 6B, A3, W3 ° .
1224 s S - R L " 06400168 00 00018 00100000 0110 10 Q0§01 $v 1014
; OP18  A3=>R} PBR 1 5502,1., %' 14 AS,RE L E '
_225 , - : ~ 2. C4C429A1 11 00010 01100010 OUOL 01 00110 10 000Y
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226 L s - Ob4uFied 00 0VOIL QOI0U0U0 0111 10 00101 10 1011
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c221 e R N » AN "TOFSUCHOE - 00 00111 11000000 0110 01 00000 ov 1011
SR16  wWos»>IR  F335-3° 7 Fse ST, 1,E X 14,00, IR RN '
_228 _ L ] £ - _HOIE2IUB 0] 90000 u0001111 000} 0} 00113 01 10U
DPO9  witi=>ALU OPND FEICH CR) OP10, X" 17,41, UF .
223 L 06CU2F32 00 00OLI 011000U0 0003 01 31100 11 €010
DP12 _ R03242 8R DP14,X* 14,20, M2 :
224 i N il » o ~ 07Cu280A 00 0OCIT 11100000 0003 01 00000 00 1010
DPI3 . R4s»A2. .. BR DRIS,X*14,4,n2 o : oo .
223 : -' :  QBUU2BBA 00 00100 00100000 6001 03 00010 00 1010
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DR22  W33>R0 _NO<HAL DECOOE NDCIE  X'14,43,10 - - ~ )
230 ) ' T : T AFBU2950 10 10148 11000000 00017 01 00101 Jv 0OVD
DR23  w3s>  NIRMAL DECODE. NDIDE . X*14,A3,RE -
231 ‘ AFBU2961 10 10111 11000000 '0u0l 01 00101 10 0001
DR24™  433>A2  NIRMAL DECODE NOJDE  XV14,43,R2 :
232 _ . AFB02962 10 10111 (1000000 0001 01 00104 30 0010
DR25  4332R3  NIRMAL DECUDE NOCDE' _ X*14,43.R3
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235 ' . 'AF&UZQ&&' 10 10111 11000500 000} 01 00101 10 01014
pR28 #3=>36 NIRMAL DECODE NDCIE X'14,43,R8 S
23 t . AFBO2960 10 1031} 11000000 0001 DT UDIVY 1D 0TIV
DR29 A3s>37 . NORMAL DECODE NDCDE X'14§,43,R7 . : R
231 AFB802967 10 10111 11000000 000t 01 00101 10 0111 :
SBRO2 FFFC=>i? LIIT L N'FFFC, IR ; b R X
238 o S ’ T CFFFCB5F8 11 10111 11113010 010G 00 10111 1§ 1000 :
— S8R03 _vD=>A) BANDISTSL ca SBROS,NDIST,$,X%64,0,W1 :
233 024FC809 00 0000) 0010011l 1110 ol 00000 00 1001
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231A : 0E402932 00 0011) 00100000 0001 0% 00100 31 0010
SR1t IR =>» 43 BR308S30 '+ . Cd i 88!5.983,0{!'62.0,13 ,:r” g I
233 ) \ : 0542C400 00 00V10 10100001 Otlo 00 10009 00 1011
S 3 21R L} CA $4302,2 -
23C : : ” CEOAFFFF I 00111 00000T07 ofIT 1T I‘HII"'[TTHT"""""
SR13 (OF) mt 3> ALY B8R SR15,X*14,41,0F
23) 05402932 00 00010 10100000 0001 01 00360 11 0010
ABL1S A3s>pP -1 A!’L!Qqu“luij B DS _ . =
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 — CIN[02:03>42  B;08]3) ca CINTO3,05Z, 1, X U7 0, N2 iz <o ol : :
245 TCOSBEOA 00 01110 000TUUDTIU TTO0 U7 11000 00 10TV
CCLROL X'C1l XIDR nee>ALU Ll "XVC1 K AE, A6,NOP .
244 ! : 00C1900F 00 00000 01100000 1300 11 30111 O 1114
CCLRO02 3R3ISZ=) CoN T CCLVG, 052, o
247 ' i B C ‘ S0 354SFFFF 00 11010 10100010 1131 11 $111} 11 1111 )
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- ST . T o T v oF - . . " A F B D [
3 HLTD1, SEV SIEP,Peis> P CNIL'  042,00A)X'106,P,P ' R wEre ' : ry:
L2439 , , A10A2008 10 10000 10000101 0001 01 10100 00 3000
HLTO2 RST ALL FLAGS FL3N 0,0 o TN
FIT) _ : , 8G00FFFF 10 00000 00000000 0111 11 11141 11 1111 u BT
ALI03  0JFF=>47 CONSTAN] FOR NA LIty X' FF, N1 :
243 ; R “OLFFBSEF. 00 00000 11314141 1100 00 10131 30 1117 v
‘ HLTOQ 008D=>Ab LITT X *BDadb - o c 0 _ R - - ;
24¢ o © : 00BDBSEE 00 00000 01000110 1100 00 10111 10 1110 t:;;-u
HLTOS CALLN  1¥d201,2 ) 1
. 242 ) DCBAFFFF 11 01110 D1VV01ul 0131 11 11111 11 111}
HLIOG  00B4=>Hb " LIIt X'8A 46
/ 24E ' ’ = "O0BABSEE 00 00000 01000101 0100 06 30111 10 1§10 !f“ﬂ :
;o HLTOT CALLN  TYDPO1,2 . » : ;
- L24E : : : DCBAFFFF__ 11 01110 01000101 0111 11 31111 41 1111 : :
HLIOB BRIFLAG231 cav PCU1,FLG2, 1 . _ o
250 27ESFFFF . 00 ‘10011 11110010 $11¢ 11 18111 31 8111 LR
HLT09 _(QO0AAZ>AS LIST - X'AA,db : ) oo
251 I T QOAABSEE - 00 00000 01010107 0300 00 10111 10 1110 i i
HLT10 CALLN  Trd201,2 g , : 4 b
1252 - : ' . DCBAFFFF 11 01140 010003101 0131 % $1411 11 1111 ; :
ALT11  3R3GTAILS) ) tav ABL10,STABL,1 . " { :
253 , . .- - 2F9SFFFF 00 10111 11001010 1111 11 4811 11 111} t .
HLTI2 ENBL. 4P & PaARUP INIS CNILN'  0,2,0,0 ¥ o
353 ~ o , i T KLOUFFFF  10. 10000 10000000 o111 11 11111 1t 1111 i
HLT13 B33 TYDR30 (11l ALT11, TYOR, 0 ' : :
255 : . ' L $402FFFF - 00 01010 01101001 0111 &1 128121 11 3141 :
ALT14  T1¥s>ab B8R HLI1aA,XVa4, 0,06 i i ) 4
256 . - 3549880E 00 11001 10100000 0100 01 :00000 00 31190 H :
HLT15 CSdz>wb  CALL 11Y DUIPUT CALL! 1Y2301,2,%'44,0,Wb : i
257 " Ry T DCBABBUE . 1 0111d 01000101 0100 0§ 00000 00 1110 Pp
! HLT16 OQOFFanbz»db LI X'FF.X'4D, A, do . . . . :
259 : ~ QOFFYBCE - 00 00000 01311131 1100 t3 01111 00 1110
I5 HLTL] Ab6=00B0=>44 CIT X780,X*50,6,%4 ‘ : t
259 . 003088CC_ 00 00000 01011000 0101 11 01141 00 1100 N
HLTI8  Abz>a}  CB3USS=l ce ALT21,0SS,1,X" 14, 46,43 . i
-254 . ' T : 17G329C6. 00 01011 10100001 1001 01 00111 00 1011
HLT19  Wa-00083>44 LIT 77 B4X'5), 04, a0 , i L
253 0008838C 00 00000 00000100 0101 13 01310 00 1100 .
ALT20 Wb=>IR BR:085=1 ta REG01,055,1,X'14,40, IR -
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. : ' 27832:08 00 10011 311000001 1001 Ot 003111 10090
Wb EOR 00L2s>ALY X'C2,X*4E, b, NOP : _
00C290DF 00 00u0v 0Yfoud0l 0790 1T TO0IIT 71T
d30S5Isy _ABLO1,USZ,)
. 2FC5FFFF 00 10111 11100010 3111 11 11111 1111
00CS EQR Abz>ALJ X*C5, K'4E, 46, NOP S R T =
00CS9IDF  u0 00UV0U 01100010 13100 1} 3011t 01 1111
433052=4 di, 1244,032,1
’ . 1E4SFFFF 00 01131 ootovol10 111y a1 111 111
00C9 EODR doz>ALY XC9, X 4E, 46, NOP
' 00CY9)DF 00 00000 01100100 1100 11 10111 1111
Bl:05¢451 JR01,352,1 : :
’ . o 3ICSFFFF 00 33031 13100010 1311 11 11111 1111
X*'C3 X2 Abs>ALY X'CY, X' 4E, D NUP - L ) -
0UC330DF 00 00000 01100001 1100 1t 10111 jRENY
BR19S231 MEW014,082,1 ) :
: {ESSFFFF 00 01111 01000010 1111 1% 311811 111t
0000 EOR Ab=>ALY X*D0,X 4k, 46,NOP - — - -
C0UD09ILF. 00 00060 01101000 0100 31 1011} 1111
33308221 PCOY,I5Z, 1
SICSFFFF 00 10011 11100010 TTTT T T1T11 TITT
0002 EGR Ab=2ALY X102, X'4E, A, NOP )
. . 000299DF 00 pOUVOUY vIl10LVel 0100 11 J0111 111!
g:0§82s1 CooAL138,084,1 ’
- LBBSFFFF 00 01101 1100v010 1111 11s31111 11
YODY EOR Wb=>ALY X*D3,X*4E,db,NOP N X
. . . . . 00D 393DF 00 00030 0TTOTOOI TTI00 IT TOITI TTIT
B8l:082=1 $T01,08Z,1
2445FFFF 00 10010 00100010 3111 11 11111 1l
iMuo,3 5 S
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[PLET a2=d4z>44 UPD OVFL FSt6 FSe DPLIT,3,1,X%29,W2,A4 o
.. 2FS§ : . TF31944C 01 11111 10011000 1010 16 01301 00 1100
. DP22  423>504 : B8R DP235,X"1u,A2,S0R :
T2F6 g f T o 3pC029%D 00 13110 11100000 000f 01 00101 OF §101
_ DP23  Al+1=>05 < BR T DP2U4,K'11,AL,USH S ‘
"2F1 _ S S 3E002F33 00 1111) 00000000 0001 01 11100 11 0011
DP24  W3=»>SDA TR DPI3,X"14, A3, SDR x

: v
. ,.“.\
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YORTEX

ADI LABEL -

COMMENT

OPERAND

-HEX VALUE

‘BINARY

VALUE

2F3

pP23

Wl=Pz>4d]

DP26, ¢ X'2D, Pl -.

“3E802970 -

| 00100000

[}
000t

A

o

F
00101

2F9
2FA
[

DP43

a2 OR ay43>uq FSib6

D"];’J!,X'}Fa“?;‘“

FAGAS309
7F317F4C

aolo0010

10011000

0010
1611

13
11

[ 2311

11101

2F3 .

DP4S
pP17

A2 EJR A4z>h4

A4:240

“"'DPlf|Snllx'sutﬂaidA."’(”

BR

0P18,X'149,A44,H0

T1F31734C

10011000

1011

11

01101

2FC
262

oP19

LUEEL ]

-1

DPeO.K'lH.dQ;Ru

9402980

_OFCY2934

10100000

11100000

0001
0001

01
01

oolto
006110

300
100

1001

————57e
WASK CONSTANT 3 OLFF

X9300 3
XVOLFF, A1

Lo

C QIFFB5E9

[RESRREE

1100

00

10111

L1 3}

1062

1003

F,DA 2> A}

MASK CINSTANI = 003F

c8
LITY

TYPOL, MPIST, 1, X" TE, Ml W]

X' 3F, A2

O0BEIFI29

11r1et00

111

11

10100

302

(5

1004

© FS111+9, SAVE DA >42

FSS:,;

EXi04, “aK'Eol’7E:J21ﬂZ

003F85EA

" 4Q4EFDAA .

SOUTTTIT
00100411

100
0141

00

11

107711
10101

EX103

£X104

IRANCH [F. DADL .

CHECK DA4]

cov

LIt

'EKO!;USZ:‘
X*27,X 4k, n2,NOP

06BSFFFF

gl000010

1111

11

11111

Ek105

JRANCH IF DAGT

cay

RTC01,082.1

TJU2TIDSF
__0BOSFFFF

00070011
00000010

TT00
1111

2
i1

T0T0T
11111

Exjos

Ex107

CHECK dA45
BRANCH [F_NOT DA4S

tiv
c8’

XV25,x¥4t, 42,NOP
12310,082,0,X'14,W1,i0

00259I5F -

00010010

1100

11

10101

Exjug

CHECK F—0°3

LIt

)

X'925,X'50,W1,NOP

A UL L TEE L

. 0925883F.

LIUEIRHLHD Y]

10010010

[LA1R1D Y

1101

vl

11

voTuv

03100

EX109

EX110

raNCH FOR 14 NAS(
F337-6,FJINCT CODE 4=7

Coy

‘Fs3

wP401,05S,1

OAQ3FFFF

¥060Bs0Y

1111

11

11111

PIY0Y

ENAgL a4, DCODE

"ENILN

P‘Tﬂlal:lo“lsiP P
10498,0,17 o

TTU3332308

ADBTFFFF

19011001

110000114

1001

1111

U1

11Ul

11111

PlvYo2

DISABL PAR, DCODE

CNTLN

1,x%8,0,06

¥ Lot
LR

a————

-

- -

o ——————— ——



3
Q .
(@] -
Q
P .
g
gl s
0 . gg’ T : uw ;g‘. 5«,; ;‘,13!\@’_
foi o
. Lo . )
. T] PAGE S0 11709776 FROG .. - VORTEX MIJAS ‘ ,
i ' ’ : T . . I
F' 4 ADR LABEL: - COMMENT MACRO OPERAND . ¢ HEX VALUE S SIM:RV VALUE L
3 ; . : . .
L v ' ' T L T e T ek — R & F 5D e ;
N :”Qi & 30 . o s Co e T Y U ADBGFFFE. (10 10010 11000088 081 1L 18101 11 1318 Pl
S | _____MPEO]___ENAdL %P, DCODE CNILN _ 1,X%8,0,5 : R ; : N R
‘ : 30E , - , : ADBSFFFF 10 0110 11000010 119t 11 16341 §1 1918 !
. TER: MPDOL  DISABL MP, DCODE CNILN - 1oX%d,004 - .~ - : .
§ 30F i - ADBYFFFF 10 10110 11000010 0181791 18181 11 111} Eiu« ‘
EX101  CONTROL 317 FOR EXC L1 X BO0 X AC AL Mb . o SR i
310 : ~ : © 1 08009929 00 00100 00000000 0100 31 0000 10 1001 :
EX102 _ DEC FUR A0} FEST 3R EX103,X" 16, 42,808~ - , . -
311 B : 0100205F QU 00000 50000000 0001 01 10101 01 1111 {
SENOI  CONIROLI 31T FOR SEN L1t X*1000,X14C, W1, N1
312 © 10009929 _0v 01000 00000000 0100 1} 00100 10 1001 i N
SEN02  DEC FOR DAOL TEST .~ BR | SENOS,X'16,42,NOP - T ‘
- 33 S G ENRNN 0C002D5F 00 00110 00000000 0001 61 10101 01 1131 i
S0 L iwor coniRoy 311 FoR [Pyl LIl X'2000,X 4C a1 WL - . |
Ok 314 - 20009929 00 10000 0Qu00Q00 0100 11 00160 10 1001 3
ot |  ETF] JEC FOR DAOL [EST CE] INU3, Xt )b a2,N0P : ' - }
i 315 0A40205F__00 00101 00100000 0001 01 30101 O} 1113
. : 04T01  CONTRUL 31T FOR OIPYT LIT - X'4000,XV4C,al, WL - R ] : - B : :
R S 1T , . » L N 40069929 01 00000 09000000 0100 11 0100 J0 1001 d B
D DyTe2 - DEC FOR _JAOY IEST BR_ - OUTOU X*183W2NOP 0 o = L * : o e
311 GF00205F 00 00111 10000000 0001 0% 10101 01 f117 i BN
i ] Ex201  CONTROL BIT FaR ExC2 LIt XP6000,X°4C, WY, ML - ' }
. 318 'f ' 80009429 10 00000 00000000 0100 41 001v0 fu 1001 b
T EX202 ND SPECIAL I0 T 3R N0N0, NN Al M0 T , v . S b
319 ' - S 14002434 00 01010 00000000 0001 01 00100 11 1010
B TEXO1L CHECK EXC 4,01 - LIl - X'901,X'50,41,N0P : - N : . . A
. 31A _ i 0901843F 00 00100 10000000 f1of IT OITOO 1L 1940 [
TEX02  IF NOT, NOP €8y 88704,082,0 i, , :
313 . 0/84FFFF _ 00 00011 11000010 0111 11 31111 11 1111
T TEX03  ELSE INIT T CALLN 11C0T,3 T A ; :
31 ' : : : R - DGBEFFFF 41 01011 01000111 0131 31 31108 11 1112 3 I
) TEX09 GO FEICH, tnsu OECODE aR 55803,%"15,P,P L L : : ' N
310 07002608 Q0 00uil 13100000 0001 01 01100 00 J000
, 35703 P+l 3> P ,IF 8R S5803,X°15,P,P .
31E : 07C02808_ 00 00ut) 11100000 0v0l 01 01100 00 1000 -
85603  OCJDE ‘ CNTLN © 14X'd,0,0 R B - ' d
3IF - G ' © ADBUFFFF 10 10110 11000000 0131 11 §3111 §1 1118
RICOY  CHECA EXC 1,47 : Lif X'0867,1'5D,1),NOP :

320 ] 0867343F 00 o0fov 0010011 13101 31 01100 11 1111
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-1 18- - : _ i . C , :
; 73 ADR LABEL COMMENT - MACR0 ) ‘OPERAND HEX VALUE ~ . SINARY VALUE
- R M e O R X T T T T T T T T T T T T 0P T R A F_ 8 0
TS RICO2  IF YES, ENABLE AfC cay RIC03,0SZ.1 e ST
z B 320 : : : © ... .'0985FFFF 00 00100 11000010 1111 11 $2141 3% 1118
( ; RTCI0 CHECK EXC T,47 . LIT - KVOJEJ X'SD, NI, NUP , N ' .
TR 322 . : . : ] 09E7dB3F 00 00100 11130011 1101 11 01100 11 1111
= RIC12 ___IF 90T, NQP cav 55703,082,0
-1 323 e . o AR U7B4FFFF . 00 Q0Ull 11000010 0111 14 (1TIT €1 11T
N Oy o o RICIS DISMLERICIF . NI 00025 PP R : -
_‘m 1324 _ : ' . A0022308 10 19000 00000001 VU0l 01 0100 00 1000
pr Zo RICI4  DECODE CNILN  1,X%0,0,u
—io ot 32% o . o ADBUFFFF  §0 10110 11000000 0331 11 11111 11 111}
O z® RICU3___ENASLE WIC,IF - CNIyl 0,0, 3,X%15,P,P - .
3 32 | ARG T A0052306 . 10 1000y 00060001 1001 01 01100 00 1000
=0 9. RICOG  DECJDE , CNELN  10K'd,000 et :
321 . g ) S i . ADBOFFFF . 10 10110 §1000000- 0081 11 11111 11 M4l
: WPMUL  SELEC] MP MASK 3R §3705,%X%02,0,APN ' i : , :
323 o : - 0780C418 00 00011 11000000 0110 00 10000 01 10118
1803 34ANCH [F _NUT _DAD] : £8 1310,352,0,%°34,81,10 :
323 ' S IR R ~Tu404293A G0 01010 00000010 0001 0 00TU0 TT YOIV
TEI00  INPJT CSA,RESET TDRY ©OENILE T 040,009,844, X F 4L e e : v
324 ' : St AQO9BIES 10 10000 00000100 1100 01 00111 10 1o0ud
TIT0f  INPJT CSA.RESET TORY CNIWl 0,0,0,9,X°4q, X FeAl i - —
123 . - ‘. AD0IB9EY 10 10000 00000100 1100 01 00111 10 1001.
T1]02___ENPJUT (34 ‘ BR 11103, X%ud, X F, N} - '
32¢ . T ' } : T GBAUBIEY 00 00101 TOT00000 DTG0 U1 9UTTL 10 T00T
TTI03 Al AND LIT 3> A} L L XVUOFF,X'4d,WlsN1 e o '
. 32 L : o CUoL W QOFF9329 00 00000 01iislil 13100 11401100 10 106l
Y1104 FS38-68TYPE OF INST F539  I9E01,3,7 ; »
32E : \ S837FFFF 01 01100 0003101 1001 30 11888 81 1181
[4P0) __ JRz>W) FS31l FS3 14P02,5,2,%'62,0, 41
. 3eF i o - B8S2CHUY . 01 YOTU0 0UT0l00T UTYU 00 10000 U0 1007
: SENO3  BRANCH IF DA NOU 03 €3V - 4010,35Z,0 C
30 , . _L404FFFF 00 01010 00000010 0111 11 11811 11 1111
SENOY Al XOR LIl 2> ALY LIl  X'1081,XV4E, A1, NOP ‘
by 331 . : ' . 1U81903F 00 01000 03000000 1100 11 10100 11 1111
SENOS__ 3R:08221 cBy 15020,082,1 =
. 332 . A . C - T QUBSFFFF - O U031 TT000DTI0T1TY 11 17701 31 111
SENOT .. W1 EX=3R LIT (X*1041)° LI XV10U1, XVEE, N1 ,NOP = : "
‘333 : : 1041933F - 00 01000 00100000 1100 11 10100 11 1111
SENOS  BR:u0SZ=1 €av T5010,052.1
b B IR otttk K A bt (el SR IR N | s 23 B A

S A
s o

R I T
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ADR LABEL + COMNENT MAC30 . OPERAND | HEX VALUE . BINARY VALUE

AY
L}

85103 Pe) 3> P ,IF ND JNP__ PBR  J¥P04,2,X*15,P,P .

e e QP T R A F
" LSUSFFFF ' 10100080 3311 131 11111

0482300 90100100 0001 01 01100
18020  8A1TYD=0 . 53103, IYDR,0

ODS2FFFF__ _10101003 0113 $1 11111

']

1J103  (IF) 18 2> A1 . - T I9PQ5, 0, A TT, 0 AT
ORG_ ,
§5303 D0 FEICA, THEN DECODE . $503,1,X715,7,P

F340EE09 10300000 0111 01 11000

g e - g

4
7
L4

CoC42808 11100010 0001 01 01100
QUTgY _ CHECK JA0Y . 0ul072,052,1

. ) " QFCSFFFF- 11100010 3131 11 12111
0UTUS  CHECK DA4S . X'25,%'50,42,NOP

o o S
-

s . 00258d5F . 00010010 1101 11 03101
ouro0s BRANCH IF NOT SPECTAL 1010,35Z,0,X'14,N1,10 :
14042934 00000010 0001 01 00100

outo? FSs7-6 1D REG OuTPUTY SOME01,3,3,X'14,R0,4} :
C ‘ R ) i '~"{‘;5332809 S0 10011001 001 0! 00000

1
2f -
3
3
H B

ExC313 Ps1 x> Py IF © S8H03,X'15,P,P

- " . 07€02308 11100000 0001 01 01100
T T RAYOL . 0,0.,0,0 *
v, ADOOFFFF 00000000 0111 11 111414

SENI3 DO IJUMP_JF SENSE 13103, SER, 1

" ODFSFFFF ) 11111010 111 llilllll

PERR ] 3 SEN14  REFILL PIPELINE .. i L JMP03, 2, X0 15,P,P . R : - -
: C . f . ) - ) ) COQBZBOB ) 00300100 0003 01 01100

IN13 START 10 DATA IN IN20,X'd6,0,W1
’ 17408C09 10100000 0100 01 10000

SOMED2 4D _=> Al SOMEUS,X'64,0,01

~eqLoCd09 01100000 0110 01 00000

DJf13 FS3i7-6 JUTPUT TYPE ' OMEOL,3,3,%%14,R0,n1 =
» : ' 52332809 00011001 1001 01 00000

OME0Z WD =5 Al BR ONE03, X764, 0,W1 ,
: 2440C809 00100000 0110 01 00000
OMEOL _ FETCH DATA : BR 0ME02,X°07,0,0f

TiCotk1e 0 11100000 01710 G 11000

OARGL RO TO 41 : ' BR - 0Jl2u,X*14,RU,N1
1A002809 00000000 0001 01 00000

0BRO1 Rl 10 Al oi DUT20,XT14,RT, ]
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il el

ADI LABEL. . COMMENT : | ) .- OPERAND . AEX VALUE SINARY VALUE

«
s

e

) ' T T e || B A y x T )

344 - ' ) ' : . T 1002829 013103 00000000 0001 0100000 10 1001
0ABOL R¢ JR_R| 10 W} : : SUJT20, X 3F R Wl - R G : . : ) .

343 : . . ] TAO0TE2Y 0TT01 00000000 OOIT 1T TIUCU YU 1007

SUMEO) FETCH JUTPUl wORD . SDMEV2,X'67,0,0F . )
340 . ‘ ‘ 1140CE12 01000 30100000 0110 01 11000 01 0010

T TS0AROL R0 10 A1 . . BR . DUTOB,KP14,R0.A1 .. T o
) e SR 15002809 00 01101 100000060 000T 01 00000 00 10l

SO9RQL___R]1 _TU «#f : : 0JI0B, X"14,R1 .41

: . iBo0282dy 07101 ToDOO0VO 0001 01 00000 1O TOOT
8AB01 20 OR 31 10 W) e DJIOB, X SF,RE 4]

_18007€29 _ 01101 10000000 0011 1% 11000 10 1008

1010 ISSUE FRYX i o T 0 bex' 1l 10 e
s - 20042334 01000 00U0QLOL0 0001 VI 00100 11 1010

1011 AAIT_EJR BUS ' ‘ 0,0,1,X%14,41,10

90012934 0Tu0v 00000000 TooT 0T 00100 TT 1010
a2 FS310-9 DN INST TYPE . EXC18,4,0,X° 14,41, 10

i 50402934 01000 u0100011 00061 01 00100 11 1010
INABO2 W1 OR R0 3> Ro T BR ‘f, lﬂﬁﬂul:&'lf.dl;ﬁﬁ C :

— 1IN SSZO&:X'!M RO,R1
4

35
Ts010  BR3IXRIYS] . cHy 13103, TXRDY,§ :

335 ' ODDIFFFF oo 00110 111uxooo I INIIIININIIY
TS011  5u FETCA NEAT INST " BRV 733103 T T T

3156 | . » ‘ : S ' < QDYOrFFF oo 00410 10100000 0111 13 11111 11 1111

o __1100%___a} §D Q0¥ ) o BR o 11202,X'14, ul.lrt s e . : .

357 . Te002939 00 ¢l0YT 00009000 000 v 0010 YT 100 —
11002 A1 TO TIY 8R [1003,X Jd, Wi ITY . ‘ .

16402939 00 01014 00100000 Ou0l 01 00100 13 1001

'El_xsoorred‘ 01010 10900000 0011 11 11100 10 0000
Ev“ﬁﬂITT‘BTquv‘v'uvur“vr'uuvvu*uu—vuvr-—-*--

11003 AOLD a1 ONE CYCLE TR T §8205, AT 14, W R0P T : -
’ ' ’ : - o UEC0293F 00 00111 01100000 9u0l 01 00190 11 111l

[1CO1__ INLT JTY SUBR CNTLN 0,008 o
; ‘ XGUSFFFF 10 10000 0000130 OITT T TYI I TT TTY]

TiCo02 CNTLN 0,0,0,8 -
3 ) ) AQQ4FFFF 10 10000 U000GEV0 OFEY 11 g111L 11 1318

TiC03  RETJAN T CNIGN  0,0,148 " - ,
35¢ S _ Se ot s e o AOWBFFFF 10 10000 00100100 0111 11 41111 11 11N

A T7{'] 1SSJE DRy&, 1) 3> wl lOvdb 0,2,%'46,0,01 U i - . :
350 JUTEECUY TU UTU0T YOUUDTU0 07100 9T 10000 90 100

4055-g HS]
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- Y ETTIATE AT mopm oy e gt
w FAaiN i

ADI LASEL COHHEN] MACRO OPERAND B HEX VALUE JINARY VALUE
. P ; )
T R T A O AN A LA 0P R A F B 0
N2y AALT FIR BUS 10w 0s001,X%40, 0,41 o : :
35E : > 90018C09 10 01000 00000000 1100 61 10000 00 1001
‘ IN22 FS318-6 IYPE OF INPUI - FSIN INEOT, 3,7 ‘ !
. 35F. . ! SB37FFFF 0101100 00018011 $341 11 $1138 11 1111
JMEO] ST DATA N MEM 8R 1ME02,X*67,0,05%
. 360 » i - < FR “1900CE13 .00 01100 10000000 01+0 0f 11000 01 0011
t INAGL . 41 DR 0 3> RO o BR L 88203, XV 3F 41RO e .
3bj OLCO7F2y 00 00§11 01100000 0ull 11 18100 30 0000
©INSO1 Al OR 31 => R} 8R sszus.x'sr.us.nl
32 . 0ECO7F21 00 00111 011000u0 0ufl f1 £1100 10 0001
INABOL R} QR 30 => RO e L] xvaaue.x-sr,nt
363 < .0 .7 14COTE20 00 01010 011QUObe 00f1 11 11000 10 0030
IMED2 Al 3> SDR PBR:SHOL PBR 8301, 1, x‘!u.ul.snﬂ TS I : :
_3b4 = C0042930 1} 00000 0000u010 00Uy 0f 00100 11 1101
CIA01 A1 TO 30 BR S3205, X 14,41,R0 -
365 0EC02920 00 v0l1l 01100000 0001 01 00100 10 0000
CIH0) A} TO 3} dR 55203,X' ) 4,41,R1 -
1 3bb ; i . R It "TOEC02921 00 00111 01800000 0001 01 00100 10 0001
ClaBot At T0 %0 X1} ClB01,X%14,91,RD : ) ) -
387 : - 119802920 00 01100 11000000 0v0l 01 00100 10 0000
0JT20 41 f0 10 BuS T0NAe  0,0,X'14,41,10 - - : - . .
368 ‘ , 9000293A $0 01000 00000000 0001 0! 00100 %1 1010
0uT2} _ 1SSJE DRYX 10v4 0,2,%714,M1,10
363 ¥ B T e g008.093A 10 01000 00000100 GU0S 0§ 00100 11 1010
0Ul22  AALT FJR BUS 104 0s0p 1o X2 1A, 10 o0 R . - B
3bA_ " C 90012934 - 10 01000 00000000 1001 01 00100 11 1010
0JT23  43LD 13 DATA EL] 55208, X71d,41,10 . : i
33 . : 0ECU293A 00 00111 01100000 0001 01 00100 3t 3010
04708 __ CHECK JAG) UR _DA4S 9R 0J109,X*16,42,N0P '
T = TR " 18402D5F -00 01101 10100000 0001 o1 10101 01 1111
0UT09  3RANCH IF DAOY cs IIJUl.ObloloX'IQ.IloO” Y o
353 : 15C52930 - 00 01010 11100010 3003 01 00100 11 V00O
MP3OL  LIT TO A1 FOR INCH LITY “X7200, 41
36E 020085E9 00 00001 00000000 0100 00 10111 10 1001
MP0O2 _ NEG 17 T3 SHIFT COuNI LIIe X'FFEF, IR :
16F i T ' T ~ FFEFB3F8 - 31 L1111 111100011 1100 00 10141 I1 1000
NPDO3  ZERD 1D A2 BR MPOOY4,X*47,0,02 . s :
370 _ 1C40BEOA 00 01110 00100000 0100 01 11000 00 1010
HPJ04  LUAD FIRST ADDR aR HPJ05, K14, A2, NPD :

e st
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IS

[HES

LABEL:

COMHMENT

MACRD

) QPERAND HEX VALUE

JINARY VALUE

: : . . : e S = o QP T R K. _F B8 D
1371 . ST comln e R SO AL RO 1C80295€C - 00 01110 01000000 0003 0L 00101 01 1100
4P05 _ INC ADOR, CHECY TRAP (o] MPIOB, JRAP 1, X*2F, A1 ¥2 . : :
372 ¢ i - : - S 10715F2A 00 01130 10111000 1010 1T 11100 10 TUTD
MPO06  SHIFT RUGHI,UB UPDAIE £8 §5203,5CEM1,1,X'02,43,n3 :
313 : ; _OEC30568 00 00111 011001vl 1000 00 3uiol 10 1011
MPO07 ~ A2 TO 4PD, LODP UL BR . MPJ03,K'14,42,RPD RO '
34 : » : . " 1CB0295C . 00 0311003000000 0064 01 00101 01 1100
4P308  STARV JMA SERVICE CALLN _ INIOIL,3 ' :
375 CIEEFFFF 11 90001 10100171 01T 1T YIITT 1T 1117
4P009  CONTINJE HP UPDATE BRY #2006 : .
31 LCCUFFFF__00 01110 01100000 0131 11 11141 11 111t
INTISA (OF) Wb 32 ALY . ¢ TBR 1001, KT1d A6, OF oo T - ;
317 : e \ Sr LTI T1EQU29D2 - 00 01111 U0DGOOV0 0001 01 0VI1L 01 0010
TOOL _ QRYX, Mp =» |0 1994 0,2,%%064,0,10
374 ' : _ J008CHEIA 10 01000 00000100 OIT0 0T 00000 01 1070
1002  RESET INT FLAG 104 100,14X%64,0,10 - :
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