ANHANG D-1
FESTLEGUNG DES ZEICHENVORRATS

Mit Hilfe eines auf einer Diskette gespeicherten Programms kann sich der Benutzer selbst einen
geeigneten Zeichenvorrat zusammenstellen, in welchen er auch auf dem Bildschirm entworfene
Sonderzeichen aufnimmt. Der so entstandene neue Zeichenvorrat wird ebenfalls auf einer Diskette
gespeichert.

1. Laden Sie die Diskette mit dem FONTPREP-Programm in das Diskette-Laufwerk Nr. 0.
2. Laden Sie eine DOS/08 Diskette in das Diskette-Laufwerk Nr. 1.

3.  Driicken Sie gleichzeitig die Tasten PROG, CTRL und SHIFT, damit DOS/08 in den Speicher
kommt.

4.  Auf dem Bildschirm erscheint DOS VERSION 2.0
5. Tippen Sie FONTPREP und driicken Sie die Taste RETURN.

6. Mittlerweile gelangt Programm FONTPREP in den Speicher, und auf dem Bildschirm erscheint
der Dialog-Fragebogen.

7. Tippen Sie den Namen der Datei und setzen Sie ein X bei der gewiinschten Funktion ein.
Driicken Sie die Taste ENTER, damit [hre Anforderung bearbeitet wird.

8. Wird ein CREATE (Neu-Eréffnung einer Datei} gewiinscht, dann miissen Sie die geplante Groge
des Zeichenvorrats spezifizieren (X bei 128 oder 256).

9. Sobald das Programm die Datei auf der Diskette Nr. 1 eroffnet hat, verschwindet der Frage-
bogen vom Bildschirm.

10. Geben Sie denselben Dateinamen ¢in und W§Jﬂen Ste die EXAMINE-Funktion aus.

11. In dem nun erscheinenden Fragebogen kdnnen Sie die Punktmatrix fiir das erste Zeichen fest-
legen, indem Sie an den gewiinschten Stellen ein X setzen. Mit TAB kénnen Sie die Schreibmar-
ke auf die niichste Zeile riicken,

12. Haben Sie das Zeichen festgelegt, dann driicken Sie ENTER, so daf es auf die Diskette gelangt.
Nun kénnen Sie das nichste Zeichen ,,schreiben**.

13. Diese Prozedur wird wiederholt, bis der ganze Zeichenvorrat festgelegt ist.

Anmerkung:

Bei der Festlegung einer Abtastzeile kann nur entweder ein gerades oder ungerades Bit ausge-
wihlt werden. Soilte der Benutzer irrtiimlich sowohl gerade als auch ungerade ankreuzen (x),

dann verhindert das Programm diese Doppel-Spezifikation, indem es die Zeile nicht darstellt.

Der Hex-Code einer jeden Abtastzeile wird automatisch erzeugt und auf dem Bildschirm dar-

gestellt (der Benutzer braucht sich nicht darum zu kiimmern).

14. Die Diskette mit der Beschreibung des Zeichenvorrats wird bei AEG-TELEFUNKEN/ULM
weiterverarbeitet (der Zeichenvorrat wird dort in ein PROM eingebrannt).
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ANHANG D-2
CODIERUNG DES HERVORHEBUNGS-PROM

ks handelt sich hier um ein 512 X 4 PROM. Die ersten 256 Adressen (Hex 000 bis OFF) dienen im
Schnell-Losch-Modus zur Auswahl der Zeichen fiir LEOL und FLEOL. Die zweiten 266 Adressen
dienen im Hervorhebungs-Modus der Auswahl der unterdriickbaren Zeichen sowie der Zeichen fiir
die START-und STOP-Begrenzer fiir die Attribute 1 bis 3. Der Hex-Code des ausgewiihlten Zeichens
wird als niederigerwertige 8 Bits der PROM-Adresse verwendet.

Modus 1
Funktion _ PROM-Adresse | PROM-Code (Hex)
LEOL 0XX A
FLEOL : 0XX C

Modus 2 (DISPLY2 Bit 0 = 0)

Funktion ‘ PROM-Adresse | PROM-Code (Hex)
START Attribut 1 ' 1XX -9
STOP Attribut 1 1XX 1
START Attribut 1 1XX A
STOP Attribut 2 1XX 2
START Attribut 3 1XX C
STOP  Attribut 3 : 1XX 4
UNTERDRUCKUNG 1XX 8
Andere Adressen — 0

Modus 2 (DISPL2 Bit 0=1)

Furiktion PROM-Adresse | PROM-Code (Hex)
START Attribut 1 1XX 9

START Attribut 2 1XX A

START Attribut 3 1XX C -

STOP alle Attribute 1XX 8
UNTERDRUCKUNG 1XX 1

Andere Adressen — 0
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ANHANG E-1

ASSEMBLY LANGUAGE ASM 80

This section describes the CPU and the Instruction Repertoire, The basic
devices directly connected to the CPU [/O bus: Fixed Data Switches,
Keyboard and Asynchronous I/O Adapter are described in later sections.

INTERRUPTS FROM DEVICE CONTRCLLERS

CPU 1/0 BUS

FIXED
DATA SWITCHES

KEYBOARD KEYBOARD
CENTRAL CONTROLLER .
| MEMORY PROCESSOR .| ASYNCHRCNOUS ——
: UNIT 1/O ADAPTER

BOOTISTRAP
MEMORY INTERRUPT

Figure E-1-1. CPU and 1/0 Bus
CENTRAL PROCESSOR UNIT

The CPU consists of an Arithmetic/Logic Unit, five condition flags, ssven
general purpose 8~bit registers, and a pushdown stack pointer and a program
counter, each 16 bits long. The CPU is capable of directly addressing main
memory and up to 512 bytes of read only bootstrap memory,

- Access to the CPU internal environment can ce provided via an optional
systems test console described in Appendix A-1.

ARITHMETIC/L OGIC UNIT

The Arithmetic_/Logic Unit is an 8-bit parallel binary computation device that
performs addition, subtraction and logical operations.

All individual register arithmetic and logical operaticns are carried-'oé,*,"between
the A Register {(Accumulator) and any one of the seven general zurpose registars
or between the A Register and memory. Registar pair addition aoperations ara

carned out between the H and L regxsters and any one ¢I the four register cairs.

Five condition flags: Auxiliary Carry, Carry, Sign, Zero and Parity are set as
the result ¢f each arithmetic and legical operation as dafined baisw:

Auxiliarvy Carrvy (AC) Flag - Set when an anthmenc operationresults inanoverflow
{carry) from bit 3 to bit 4,

;'z ) | = o
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Carry (C) Flag - Set when an arithmetic operation results in an overflow
(carry) or an underflow (borrow) from bit 7,

Sign (8} Flag - Set when the most significant bit (bit 7} in the result of an
arithmetic or logical operation contains a "one".

Zero (Z) Flag - Set when all bits in the result of an arithmetic or logical
operation are "zero". '

Parity (P) Flag - Set when the number of "one" bits in the result of an arith-
metic or logical operation is even.

GENERAL PURPOSE REGISTERS

Seven general purpose registers are used for temporary data sto‘r"age internal
to the CPT: .
7. 6 5 4 3 2 1 19

L T T T

Accumulator A REGISTER

T
H L. 1 L [l

The A Register {(Accumulator) receives the result of individual register arith-
metic, logical and rotate operations. The A Register is also used as the
Input/Qutput Register for data and control information exchanged between
the CPU and the 1I/O Devices,

7 6 5 4 3 2 1 0
Individual Y S
Registers A,B,C,D,E,H,L REGISTER

'l L

The A, B, C, D, E, H and L Reglisters can be used in conjunction with the A
Register for individual register arithmetic and logical operations. All registers
are independent and can be incremented, decremented or loaded from anoiher
register or from memory.

7 6 5 4 3 2 1 9 7 &% 5 4 3 2 1°40

Memory Addressing e i~ ——
Registers H REGISTER L REGISTER
M= (HOU 514 13 12 1110 9 8 7 6 5 4 3 2 1 0

The H and LRegisters, besides being used individually, are also used to
provide memory addressing capability. The L Register contains the eight
lower order address bits and H Register the eight higher order address bits
of the memory location referenced. The contents of memory pointed to by the
H and L registers is denoted by the letter M.




~ Paired

' ‘Registers 7 6 5 4 3 2 107665432129
BC | B rEGISTER |  CreGBTER
DE | DREGISTER | E::R.:EG:IE;‘I':ERT
u. [ HWGITER | | | L REGISTER

e [ shermem

15 14 13 12 1110 9 87 6 5 43 210

The invidividual registers can be concatenated in pairs to form a 16-bit regis-
ter pair. The pair can be used to address memory or can be added to the
HL pair. The standard names for the pairs are shown above.

THE STACK

‘A stack is an area of memory allocated for subroutine or interrupt linkage or
for temporary storage. Various data bytes may be "pushed" onto the stack

in sequential order and later "popped" or retrieved from the stack in reverse
order. To keep track of the last byte pushed to the stack, a stack pointer

is provided. The stack pointer (SP) is a 16-bit register which always stores
the address of the last byte in the stack. As illustrated in Figure E-1-2,2
stack starts at'its initlal location and expands linearly toward lower addresses
as items are pushed fo the stack. It is the programmer's responsibility to
initiate the stack:pointer register and reserve enough room for stacking purposes
-1 I:h,atpushinc;ada:ta to the stack never destroys other data stored in memeory.
Any portion of the memory can be allocated for stack purposes.

~ LOCATION " 0000

ITEMS
| ADDED
INITIAL |
STACK .
LOCATION

CONTENT OF STACK POINTER
REGISTER DECREASES AS ITEMS

ARE ADDED TO THE STACK

_ Figure E-1-2. The Stack
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BOOTSTRAP MEMORY

The bootstrap memory can be factory programmed to load a program from any
source such as tape, communication line or disk. When power is turned on,
or when an SBT instruction is executed, or the PROG key is depressed

in conjunction with the SHIFT and CTRL keys, the CPU will execute the
program starting at location 9 of the bootstrap memory.

The bootstrap memory overlaps the main memory from locations 0 to N1FF until
an EBT instruction {s executed.

INSTRUCTION REPERTOIRE

The T 52 instructions have been grouped by function and are
described in this section. Machine instructions are explained in detail,
A general description of I/0 instructions is provided, since they may vary

depending on the device selected; the details are contained ia the appropriate
section for each device. :

A complete. T 52 instruction set Including the hexadg(:imal codes and timing
"1s also contained in Appendix 1:-2 and Appendix 15=3 '

INSTRUCTION/PRESENTATION FORMAT

. T 52 instructions are either one, two or three bytes long. Multiple byte
instructions are stored in successive memory locations. Byte | always contains
the instruction code. For two byte instructions, Byte 2 contains the data

. .source or, I/O extension of the operation. For three byte instructions . Byte 2
contains information such as the least significant address byte, and Byte 3

the most significant address byte,

7 6 5 4 3 2 1 0

T T

INSTRUCTION CODE ONE BYTE INSTRUCTICNS

7 6 5 4 3 2 1 0

INSTRUCTION CODE

1

TWO BYTE INSTRUCTIONS

L] + L)

LOW BYTE

t 1
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7 6 5 4 3 2 1

0

INSTRUCTION CODE

LOW BYTE

b A

-

T ’ T

HIGH BYTE

ol

THREE BYTE INSTRUCTIONS

(CALL, TUMP, ETC.)

Instructions are presented in the following format:

INSTRUCTION

NO. OF BYTES

VERBAL DESCRIPTION

MNEMONIC

SYMBOLIC REPRESENTATION

FLAGS: FLAGS

AFFECTED

UNAFFECTED
AFFECTED
CLEARED TO ZERO
SET TO ONE

L I O

— O

-'I'he'-'rsymbols and abbreviations used are explained in Table E-“I-H .

All:addreSSes and codes are expressed in hexadecimal notation.
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AC

dst

rp_

sre

ST

(]

In

(Jn-m

(X

A Register(Accumulator)
Auxiliary Carry

Concatenation

One of the destinations:

A Register (Accumulator}

B Register

C Rezister

D Register

E Register

H Register

L Register .

Memory Addressed by HO L

ZrEnMgQw >

One of the condition flags:

c Carry - Overflow, Underfmw
S Sign-Bit7 =1

A Zero - Result is 2ero

P Parity = Even Parity

The number 0 - 7
Program Counter

One of the register palirs:

BC  80C
DE  DOE
HL  HaL

SP Stack Poin:er

One of the sources:

A Register (Accumulator)
B Register
C Register
D Register
E Register
H Register
L Reglster
Memory Addressed by HQ L
Memory Addressed by P + |

_.

~ErmngQo>

Stack
Arithmetic Grouping
Bit n of the value

Bits n through m of the value {n >m}

Arithmetic sum
Arithmetic difference

Logical AND

Legical OR

Logical Exclusive CR
[s transferred to

Is exchanged with

Content of Memory location addressed by X

Table E-1-1. Symbols and Abbreviations
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ACCUMULATOR INSTRUCTIONS

LOAD ACCUMULATOR DIRECT @I.A
OPERATION: - ' ((P +2)0(P + 1))-;A
BYTES: 3 o FIAGS: {ac|lc | sz ]| P

The contents of the memory location whose address irnmedia tely follows the
lnstruction is moved to the accumulator,

STORE ACCUMUTLATOR_DIRECT A.el

OPERATION: 5=(p+ 203(P + 1)
BYTES: 3 FLAGS: |AC| ' c|s|z| P

The contents of the accumulator is moved to the memory location whose
address immediately follows the instruction.

TEST ACCUMULATOR TST
OPERATION: . [a] 1 [a)-a
BYTES: 1 FIAGS: |lac|l cli stz e

"]l 91 x| x!| x

Set the sign, zero and parity flags according to the conteats of the accumu-
lator. Clear the carry and auxillary carry flags.

COMPLEMENT ACCUMULATOR N | CMA

OPERATION: | | [a]* OFF =2
BYTES: 1 . : FLAGS: |ac{c |slz|pP

The contents of the accumulator is comple-nented, i.e. each indlvtdual bit
is inverted,
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LOAD ACCUMULATOR INDIRECT T @rp.A

OPERATION:

BYTES: 1 ' FLAGS: |AC| C|stz|¢P

The contents of the memory location whose address .is conta ined in the
register pair is moved to the accumulator. @HL. A is not implemented
use M.A; also, @SP.A is not implemented.

STORE ACCUMUIATOR INDIRECT ' " A.erp
OPERATION: _ A —= (Ip)
BYTES: 1 - FIAGS: (aclc |l s z p

- - - — -

The contents of the accumulator {s moved to the memory location whose
address is contained in the register pair. A.@HL is not implemented, use
A.M; also, A.@SP is not implemented,

DECIMAL ADJUST ACCUMULATOR - o DAA
' OP.ERATI(')N: First; IF [A% % 9 or auxiliary carry = 1

A +06 =A
Second: IF [AL___z 9 or carry = 1

A+ 060 »A

BYTES: . 1 | rraGs: |Aclcls|z| P

The eight-bit binary number in the accumulator s adjusted ta form two
four-bit binary coded decimal digits by:

1. Adding 6 to the least significant four bits of the accumulator if these
bits are greater than 9 or if the auxiliary carry is set,

2. Adding 6 to the most signlflcént four bits of the accumulator if these
bits are now greater than 9 or if the carry is now set,
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ROTATE LEFT CIRCULAR RLC

OPERATION: - A=, [ (g [B] —carr,

- X - - -

Rotate the.contents of the accumulator one bit to the left. Place [A}; into the
vacated[ﬁ% position and into the carry flag (C) as illustrated below:

7 6 S 4 3 2 1 o

Carry T | [ ——t—- — 1 .‘_I Accumulator

ROTATE RIGHT CIRCULAR _ - " RRC
OPERATION: - : [AJ; (A]n . 1,[A]0-—@]7 ,[A] o ™ CarTy
BYTES: 1 ' FIAGS: |ac| c | s| z | ¢

- X - - -

Rotate the confents of the accumulator one bit to the right. Plac'e.[ﬁ into
the vacated (A}, position and into the carry flag (C) as illustratecd below:

Accumulator E : —_ T)- Carry
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ROTATE LEFT THROUGH CARRY . ' RAL

OPERATION: W, 1 [carryj={aly . [A]; =carry
- x' - - -

Rotate the ¢ ontents of the accumulator one bit to the left, Place the content
of the carry flag (C) into the[l-‘]o position; place[p]., into the vacated carry
flag as illu'.trated below:

7 6 5 4 3 2 1 0

Carry * - _ N — : ‘_ -4—] Accumulator

ROTATE RIC.HT THROUGH CARRY ~ RAR

OPERATION o [aefd]n - fearry=(al; (g =cary

BYTES: 1 FIAGS: [Ac{ cls|z]|r®
T

Rotate the ¢ ontents of the accumulator one bit to theright. Place the content

of the carry flag into the[h]7 position; pIace[ﬁ]O into the vacated' carry flag
{c) as illusirated below:

| 7 6 5 4 3 2 1 0 |
Accumulater , Carry

- |  —— —*
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INDIVIDUAL REGISTER INSTRUCTIONS

LOAD Asrc: .dst
OPERATION: | . [src}=dst
BYTES: 1 g FLAGS:

AC{|C| 8|2 | P

2 if I.dst | -l =t-t-1-

Load the contents of the source (src) into the destination {dst). The flags
are not aifected by a load operation. A.A, B.B, C.C, D.D, E.E, H.H,
L.L and M.M are not implemented, use NOP.

INCREMENT | INdst
OPERATION: . [dst]+ 1+dst
BYTES: 1 FIAGS: |ac| C| S| z]| P

x| -|x|x{x

Increment the contents of the destination (dst) by one.

DECREMENT . DCdst
OPERATION: | . [dst]- L=dst
BYTES: 1 rracs: |Aclcls|z p|

X-XXE‘[

Decrement the contents of the destination {dst) by one.

COMPARE : CPSfC
OPERATION: - | [a]-{sr]
BYTES: |1 FIAGS: [AC|C| S| Z|P|

XIX] X XX

2 if CPI

Compare the contents of the source (src) wvith the contents of the accumulater.
The contents of the accumulator remain unchanged. The instruction assumes
unsigned arithmetic: the zero flag (Z) is set to a “1" if src = accumulator,

The carry flag {C) is set to a "1" if src > accumulator; cleared to "9 ' if

src < accumulator. '
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ADD

———as

OPERATION:

BYTES: 1 FLAGS: AClC|S{2] P

"2 {if ADI X1 xl1x|x1t X

Add the :ontents of the source (sr¢) to the contents of the accumulator and
retain th2 sum in the accumulator.

SUBTRACT - SUsrc
OPERATIC/N: [A] - [src]=A
: 1
BYTES FLAGS: aclclstlzte
2 if SUI | XX XXX

Subtract t1e contents of the_source (src) from the contents of the accumulator
and retair the difference in the accumulator. The carry flag (C) Is set to a
"1" if an ' nderflow condition occurs. SUA is not implemented, use XRA.

ADLC WITE CARRY

ACsrc
OPERATIOII: [aJ+[sec]+[carry] =a
BYTE-S: L FLAGS: ACI C|s|z| P
2 ifACI | XXX X)X

Add the coi tents of the source (src) and the carry flag to the contents of
the accumu 'ator and retain the sum in the accumulator, -

SUBTRACT VITH BORROW SBsrc

OPERATION [A)-[src]-[camy J=a
BYTES: 1 o FLAGS: aclcisizle
X X1 x| x| X

2 if SBI

Subtract the contents of the source (src) and the carry flag from the
contents of he accumulator and retain the difference in the accumulator
The carry fle g (C) is set to a "1" if an underflow condition occurs

E-1-12
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AND - | | ot NDsre

OPERATION: o ?1“:“[A]§&-[src:] - A

BYTES: 1 ,‘ FIAGS: lac|c|s |z | P

2 if NDI IR

Coimpute the logical product of the contents of the source (src) and the

contents of theaccumulator and place the result in the accumulator. NDA is
not implemented, use TST. *Flag "AC" is undefined.

EXAMPLE: [A]ﬁ 1 ’ 1., 0 , 0

[frehlio jo {1

_ [AnlioloTlo

EXCLUSIVE OR | XRsrc
OPERATION: o A src] -
BYTES: 1 FIAGS: |aclcls iz | p

2 if XRI

Compute the logical difference of the contents of the source (src) and the
contents of the accumulator and place the result in the accumulator.

EXAMPLE:  [A]a 1 l I 'o l_o
[srchn 1 io 01l
1

[Aln 0 lo 11
INCLUSIVE OR _ - JRsre
OPERATION: | (Al 1 [src]-=a
BYTES: 1 - FLAGS: [Ac|C|s|z|pP

0o x|x|x

2 if ORI

Compute the logical sum of the contents of the source {src) and the contents
of the accumulator and place the result in the accumulator. ORA is not imple-
mented, use TST.

mmpw [k
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REGISTER PAIR INSTRUCTIONS

LOAD REGISTER .PAIR IMMEDIATE | I.rp
OPERATION: S (P+2)3 (P +1)-wrp
BYTES: 3 | FIAGS: |ac|lcls |z p

Load the ‘register pair with the contents of the two bytes in memory
immediately following the instruction.

INCREMENT REGISTER PAIR : INrp
OPERATION: : [rp]+1 —-=rp
BYTES: 1 ' o FIAGS: aclcl sl z P

Increment the contents of the register pair by one.

DECREMENT REGISTER PAIR : DCrp
OPERATICN: | S - [tp]- 1 --rp
BYTES: 1 FIAGS: jaclcislz]| p

Decrement the contents of the reg'ister pair by one.

ADD REGISTER PAIRS = ADrp

OPERATION: - | {HoL)+[rg=HaL

BYTES: = 1 FLaGs: |acic|slz| e
- x - -“ n

The contents of the register pair is added to the contents of the HL register
pair and the sum is retained in the HL register pair. The carry flag (C) is
set to a "1" if the double precision add overflows; otherwise, it is cleared
to n0 " . . .
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LOAD H AND L DIRECT | . eLFL -
OPERATION: ((p +2)0(F+ 1)) oL

([(P «2)ae ¥ 1] '+"1')4-‘-Hi :
BYTES: - 3 | rracs: |Ac|cls|z] s

The contents of the memory location whose address immediately follows the
instruction is moved to register L. The contents of the succeeding location is
moved to register H. '

STORE H AND L DIRECT o HL.@T
OPERATION:

L=((P+2) o(p+1)
Bef{P+2) 0 (P+ 1] + 1)

BYTES: 3 : FLAGS: |acjcls| z]|pP

|

The contents of register L is moved to the memory location whose address
immediately follows the instruction. The contents of the register H is
moved to the succeeding location.

EXCHANGE HL AND DE | HL\ DE

OPERATION: HewD
Lw=l

BYTES: 1 - FLAGS: |[AC| C| s8]z} P

The contents of registers H and L are exchanged with the contents of
registers Dand E. - ' '

MOVE HL TO §P | HL.SP
'OPERATION: SRR Hatrlesp
BYTES: 1 FIAGS: [ac|cis|{z]|?

The contents of register pair HL is moved to the stack pointer regis ter.
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- STACK INSTRUCTIONS - ‘
PUSH REGISTER PAI.R k rp.ST E
[rp]ls -8 »(SP-1) )
.[rp]7 _ 0 = (SP - 2)

[sp]-2 -—=sP

: 1 _
BYTES FLAGS: AC| C S 2| P

The two registers of the register pair are saved on the stéck. SP.ST is not '
implemented. '

PUSH ACCUMUIATOR AND FLAGS - A.ST

OPERATION: o A== (SP-1)
' carry-'-[(SP - 2)]0
l=[isp - 2}

parity »[(SP - 2},

0=[sP=2), =
auxiliary carry-n-[(Sf’ - 2
0=[isp - 2)3 |
zero »{(sP - 2],
sign ={(sP - 2],

(SP]- 2 =sP

BYTES: 1 FLAGS: |ACI C{ &8 | Z | P

The contents of the accumulator and the state of the condition flags are saved
on the stack.
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POP REGISTER PAIR | ST.rp :

OPERATION: [(sp+ 1) a (SP)]=rp
[sP]+ 2 =sp
BYTES: 1 FIAGS: fac|c|s |z (P

The two registers cf the regls ter palr are restored from the stack. ST.SP
s not implemented.

POP ACCUMULATOR AND FIAGS ST.A
OPERATION: | (5P, »carry
| [(S P)]z -spartty
.I (SP) --auxiliafy carry
_ [(SP)]G-F-zero-
[(sP), »sign
(SP+1)=Aa

[spP]+ 2+=sP

BYTES: . i FIaGs: |Ac |cls|z|P

X {x|x{x|x

The contents of the accumulator and the state of the conditLOn flags are
restored from the stack.

EXCHANGE HL AND STACK TOP  HL\ ST

OPERATION: | Hem(SP + 1)
L =={SP)
BYTES: 1 | FIAGS: lac |cC|s|zlrP

The contents of registers H and L are exchanged with the two bytes on the
top of the stack.
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PROGRAM CONT: OL INSTRUCTIONS -

[UMP I TMP
OPERATION: . . (r+2o (P+1)=P
BYTES: 3 FIAGS: |ACc | cis iz P

Jump to the addre;s specified by the contents of the two memory locations
immediately follo ving the instruction,

TUMP_IF CONDIT! ON TRUE T

OPERATION: : IF {(]=1, P+ 0P+ =P

Otherwise, [P]+ 3 --P

BYTES: 3 FIAGS: |AC | C|S {2 |{P

If the content of the designated flag (f) is one, jump to the address specified
by the contents of the two memory locations immediately following the
instruction. Otheiwise, execute ‘the next sequentially available instruction.

[UMP IF.CONDITIC N FALSE | o g

OPERATION: IF [£] =0, (P+2)Q(P+1) -=P

Otherwise,[P]+ 3 =P

BYTES: 3 FLAGS: AC| C|S|Z |P

- —— - -

If the content of the designated flag (f) is zero, jump to the address speci-
fied by the contents of the two memory locations immediately following the
instruction. Otherv ise, executeAthe next sequentially avallable instruction.

B
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JUMP _INDIRECT o | JEHL

OPERATION: . HOL-=P

FIAGS: |AC|Cls|z|P

BYTES: 1

Jump to the address specifhied by the contents of registers H and L.

CALL ‘ CAL

OPERATION: | P+a), _ =6~

[p + 1 _, =(sP - 2)
[sP]- 2 =SP

(P+2)O(P+1) =P

BYTES: 3 FIAGS: |ACl c|s|z| P

Transfer the address of the next sequentially available instruction to the
pushdown stack and jump to the address specified by the contents of the
two memory locations immedlately following the instruction.
CALL IF CONDITION TRUE . ' CTf
OPERATION: - Ir (€)=t [P+ 2315 ;6P -1
[PJ-BL_O--(SP-Z)
[sp]- 2 —=sP
(P+2)a (P + L)=P

Otherwise, [P]+ 3P

BYTES: 3 . FIAGS: |aclc|siz| ?]

1f the content of the designated flag (f) {s one, transfer the address of the
next sequentially available instruction to the pushdown stack and jump to
the address specified by the contents of the two memory locations imme=-
diately following the instruction. Otherwise, execute the next seguentially
available instruction. : '
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CALL IF CONDITION FALSE CFf
OPERATIQN: IF [f];o, [p + 35‘15 ) 8_..(313 - 1)
(p+3, _Of(SP— 2)
[sP]- 2-=sP
(P+20Q(P+1)=P

Otherwise, [P]+ 3 =P

BYTES: FIAGS: [AC| C|s|z|P

If the content of the designated flag (f) is zero, transfer the address of the ned
sequentially available instruction to the pushdown stack and jump to the '
address specified by the contents of the two memory locations immediately

following the instruction. Otherwise, execute the rnext sequenttally avail-
able instruction.

RESTART | | ; RSTn
- OPERATION: - , : . -._[P+15“é"(SP—1)

| P+1 0-'?‘(8‘?' - 2).
[sP]- 2 =sP

8 [n]eP

BYTES: 1 FLAGS: |[AC| Cc|s{z |P

Transfer the address of the next sequentially available ins tru'ct_ion to the
pushdown stack and jump to the address specified by the number n of the
designated res tart instruction multiplied by eight, :
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RETURN

~ RET

OPERATION: |
(SP + 1) O (SP)» P
| [sP}+ 2 =sP
BYTES: 1 ~ FLAGS:

Ac|C| s|21°P

Transfer the last address pushed to the stack into the program counter thereby
returning to the ins truction following the last executed call or restart.

RETURN IF CONDITION TRUE  RTS
OPERATION: ~ If [f]=1, . {sP+1) O (SP) =P
[sp]+ 2 =sP

Otherwise,[P]+ 1 =P

BYTES: 1 FIAGS: (Aac|i cl s| 2| ®

If the content of the specified flag (f} is one, transfer the last address pushed
to the stack into the program counter thereby returning to the ins truction
following the last executed call or restart. Otherwise, execute the next
sequentially available instructicon.

RETURN IF CONDITION FALSE RFf
OPERATION: IF [f] =0, (SP + 1) O (SP) =P
| [sP]+ 2-w5P

Othemise,[P]% 1 -—P‘ '

BYTES: 1 . FIAGS: {aclcl s) z| P

If the content of the specified flag (f) is zero, transfer the last address
pushed to the stack into the program counter thereby returning to the instruc-
tion following the last executed call or restart. Otherwise, execute the next
sequentially available instruction,.
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MISCELIANEOUS INSTRUCTIONS

SET CARRY | | 7 8TC

OPERATION: | l-»=carry
BYTES: 1 FLAGS: |AC|C{st{ 2P

The carry flag is set to one.

COMPLEMENT CARRY .CMC

OPERATION: | | . carry * 1-=carry
BYTES: 1 FIaGs: |ac|c|s|z|®
- x - = -

The carry flag is inverted.

NO OPERATION | NOP
OPERATION: | ~ None

BYTES: 1 - - FLAGS: |aclclslzle

No operation is performed.

ENABLE INTERRUPTS : . EIN

OPERATION: 1 -= master interrupt enable

BYTES: 1 . FiaGs: |Ac{c|s|z]|e

Allows any one of the eight individual interrupt requests to generate an
interrupt if its corresponding bit in.the interrupt mask is set. Interrupts
are disabled by a. DIN instruction or by the hardware when any interrupt is
accepted. - - i |
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DISABLE INTERRUPTS S - DIN

OPERATION: : = 0 -=master interrupt enable

BYTES: L ' ruaes: |aclcls|z|e

- - - - -

Disallows any of the dight {ndividual interrupt requests, even if its
corresponding bit in i:he interrupt mask is set, from generating an interrupt,

" | o HLT
1T

P-==P
OPERATION: |
BYTES: = 1 FIAGS: |AC|I C | S| 2P

Program execution is stopped. Execution can be restarted only if an
interrupt is sensed,
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INPUT AND OUTPUT INSTRUCTIONS

Input/Output instructions have a.different specific interpretation depending on
the device selected and not all I/O instructions are used for each device. All ;
I/0 instructions are two bytes long and do not affect the flags. A detalled /0
description for each device is contained in the appropriate section. '

INPUT | , N ) | | 1PT

‘OPERATION:‘ ' (P + 1) -=determine input operation
. external device «»= A

BYTES: 2 FIAGS: [ACjcC|s|z| P

A family of two byte instructions that perform input operations. The first byte
is the IPT code. The second byte is listed below:
\ _

MNEMONIC CODE . OPERATION
IFL 00 INPUT FLAG transfers an operational status
byte from the selected device to the accumu~
lator. 3
INP -0l INPUT transfers a data byte from the

selected device to the accumulator.

IIN 02 INPUT INTERRUPT STATUS loads the contents ]

of the Interrupt Status Register into the
accumulator,
FIX1 03 FIXED DATA SWITCH 1 transfers the contents }

of fixed data switch | to the accumulator.

FIX2 04  FIXED DATA SWITCH 2 transfers the contents }
i of fixed data switch 2 to the accumulator.,
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IPUT oy

OPERATION: (P + l)=determine output oper'_ation

A -=external device

BYTES: 2 FIAGS: |AC | cCis |z [P

A family of two byte ins tructions that perform output Operatton . The first
byte is the CPT code. The second byte is listed below:

MNEMONIC  CODE OPERATION

INIT 00 INITIALIZE stops aay current device
activity and clears and initializes
all devices. '

SEL 01 SELECT selects the device specified
by the device address in the accumulator
for I/Q operations. Table £-1-2 lists the
presently implemented device address
assignments.

ouT 02 . OQUTPUT transfers a data byte from the
‘accumulator to the selected device.

DVCL 03 DEVICE CLEAR stops any current activity
' and resets the selected device. DVCL
should be used prior to issuing other
commands when the status of the device
is uncertain.

QOFL 04 OUTPUT FLAGS outputs an operational

status byte from the accumulatcr to the
selected device, :

coMl 0Ss -COMMAND 1,2.3 transfersé command

COM2 06 byte from the accumulator to the selected
cOM3 07 device. The command instructions have a

different meaning to each device selected.
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MNEMONIC CODE : OPERATION

SBT 08 START BOOT executes an RSTO and then

exXecutes instructions stored in the boot-
strap memory. Instructions executed or

. data.read from locations 0 to OlFF are read
from the bootstrap memory while data
written to these locations are written to
main memory. All memory accesses to
address 0200 or higher access main
memory only.

EBT 09 - END BOOT executes an RSTO and then
executes instructions from main memory.
All memory accesses are to main memory.

ATCL 0B ATTENTION CLEAR clears the attention
interrupt request from the communications
controller without changing any communi-
cations activities. The communications
controller does not have to be selected.

SMSK 0C SET INTERRUPT MASK selects the device(s)
from which to accept interrupts.

BEEP 0D BEEP activétes a one second audible tone.
The keyboard does not have to bhe selected.

CLICK _ ) CLICK activates an impulse audible sound.
The keyboard does not have to be selected.
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Standard Device Address assignments are listed below,

'ADDRESS -  DEVICE

FO - Asynchronous [/Q Channel
El Keyboard
D2 :
C3 Communications Controller (Synchronous)
B4 Printer/Byte String Controller
AS
96 Tape Controller
87 Disk Controller
78 Multiprocessor Controller
69 Communication Controller (Asynchronous)
SA Diskette Controller
4B
3C
2D
1E
- 0F

Table E-1-2. Device Address Assignments
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