I
I I
LATIN KEYBOARD CODE CHART
AB A8 9E 90 | o1 | a2 | a3 | ga | 95
1E 11 :7 2 e et 2aBJ ?a na 2EE§ ‘nm %05 ;gm; GODC aoce 1ECD ﬂ:au ﬂssa 80 9081 91ls2 92)a3 9a)se valas 35
5F 33 80 | BY |'s2| 83| 8 | S
05 6 A7 AB AY i
CONTRO ?'00 ncz 6582 J?au 8 o 75c5 asce sr m 'meE soD w o: ONTROL] |85 96f37FF |38 FrlagFe 1
35 2 | & 86 |"37 | 38 | 30
01 13 04 oc FF Ad A5 AC
61.¢1] 73 6a| e nc] 66 ¢al 6787 ssaa g4 cr |68 o scoszao JABQ Tno: REP BE FF|ad FF |35 £F |36 FF
41 51 4a 46 47 aA 48 BE 34 35 38
S FF | A ] 18 ].03 [ 6] 02 FE L AR AR AY e
racz| 63 BF sza.\ a zc 3F D2 SHIFT BF FF|31FF 32 FF|a3FF 88 98
] SHIET[3€ EE[7A C2] 78 8BY 64 0F | 76 .CA L D= CB _?E EDQ o n aF |31 "3 | s 88
C . 98 AD 9a | 84
Bcs L] 20 88 98 30 AD B9 69 |8A BA
8c o 88 30 8o | 8A
lHluminated Kav Control
Break Key
FT Key Dummy Key
SHi e Only For Use With Non
i Latin Keyboards
Unshift
> .
KATAKANA KEYBOARD CODE CHART
— Katakana Symbol Shift
@ Symbol Shift Dummy Key ———— Dummy Key
a LER R W] LR ) : R U O R
Symbol neoaoa @lcv @gc @ 85 (@D |GBIDs | GIDs|Eaoe |50 ¢k |7 co | re o 80 90] 81 91|82 92)83 93)ea 94 [ss g5
. ! 2 :
Shift AL T D 3 217 % 3539 B4 85
1818 | ncol|77¢3|e582|7280| 74 86 |79 OD| 75 €5 |89 c6 | 6F 07|70 8E |80 O @DF B 96]|37 FF |38 +F|39 FE
18 1157 | a5 ] s 4 50 ] sl
] K]
- 2 A A5
7o) Katakana | ¥ Katakana 61 C1173Ca |64 BC |66 CA| 6787 |68 88|64 CF |68 ca)6c D8] 28 Da2a BI| 70 D1 SEFF|3aFF|35Frliare
Ix x = CAl a4 4 a4
Svrrubul X Shift TA K 3E _BFEL .35 %\55 %3 mfia
Shift 7AC2(78 88 | 61 8F | 76 CB| 62 BA [6E Dof60 D3| 2c cs|2e DoKiAD2fFr D8 b o Kl A e R a8
a2 1 4e L ap | 2¢c | 2¢ £ £ SF 1 a3
T A0 12} BA
/n Bcac 20 AO 88 98 30 AD Raa B4
Shift 20 ) BA
&/n Shi Break Key L.FT Key !
b Ot/ Shift . Katakana Shift
All Shiftkeys Are |lluminated
During Operation

W Ditferent Key (Compared To Latin Char. Keyboard)
O To Be Software Translated For Katakana
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MONITOR IN i
STRUCTION FORMATS FIRMWARE ERROR CODES (e
Display/ =T
) v/Change Memory——M, zaaa(FT Key) E::I'; Sestiption
® Display the next add = :
2 ress and j Auto-Check Diagnostics
the Field Terminate key) S (Press
® Change the contents of th . 01 | A Jump instruction failed.
display the next adg S E,i'Sp[H)"ed byte and 02 | A ROM sum check instruction failed.
new byte and ess and it’s contents (input | |03 | The ROM sum check failed.
® Téitninute 4 rP!GS§ the_ FT key) 04 | A register instruction failed.
Kéy) ¢ function (lnput o o g press the FT 08 | A Double Add or Load instruction failed.
o Ch 09 | A Load or Store instruction failed, or a read
; ange the contents of (he displayed byte ; or write to the CCM RAM failed.
erminate the function (input the new byte 4 f_nd 0A | A write instruction to the main memory between
press the FT key) ‘ Wonand 2 0000 hex and 20FF (3FFF for version 3) hex failed.
Di / 0B | A read instruction from the CCM RAM failed. w
i isplay/Change Registers— R (FT key) oC | A read instruction from the main memory between %
| GoorR 0000 hex and 20FF (3FFF for version 3) hex failed. | ‘
or Return — G (FT key) oD | A Move to Memory instruction failed. “
B : OE | A Stack Pointer instruction failed. |
nable Interrupts — E (FT key) OF | A Push or Pop instruction failed. !
10 | A Call or Return instruction failed. ‘
Access Loader —— L(FT key) 11| The HO_M did not transfer control for |
the main memory test. ‘
1B | The first common control bus access failed. i
R
sspanse Descriptian System Errors !
Input “1”, Press FT K . |
; o :
o P e oo o e T |
Input 3" Press FT Ke ootload from data cartridge = e sl DUEres: |
st Y [Bootload from flexible aisk e }
e eocudmyrantiosd 1| 57 A ot oo ocured |
swiltches ‘guration 18 | A power-down interrupt occurred. }
| T [

Output Memory To Data Cartridge——C (FT key)

Qutput Memory To Flexible Disk—F (FT key)

N, aor

FT
Fess U Bt ((U-ITYR) jan A (sararrp
BFed e o b T
Fo BORITOR Raln regriad
POLrTYE P
- Fr
SVUR Flag to eist Wy
B to'eost BRI 100) ar wow (Fi) rowey
ks nes
9 {ET) G
T
Cleaz paq ws
! B fran 4909 o prpe Prinary 64% an) 1
anly '
3 [HT) i

S

e
Start Siaple atep fomturae. -

Single atep negs
Defaelc valie ?.\;nn B7cs of OMM agn

If aperaro:z Iike’s "ro chan

Er

yvhere beotweam 00 -

AFE

g, snter =

Ce

VI

T, aor.

- Tho trapconnter is Incremsated and the entuted address Lo

r placed imto corresponding location of trap table. Couster
condftion and the vhole trap table is dteplayedi Up to-
4 trap a@dremses may be enteraed, farther. vtl_l‘“lm- ignored
and the FULL mepsage is then tosued. B o
Startling this feature la perforsed with 8 {FT); but be oware
that cotreet Prograscounter and Stackpeloter are met (use R} ||
Row single stuppisg ia autopaticslly parforaed with dis- |

ADR. (FT): __Fr_:— Tyt

.

3 playiag of all Registers and Commands befora exascutian, wunt il i
one of the entered Trap addreosses will be recognized. i
faterrupttion im posalble saywleore with depresaing any key, |

“< wur wor (PTY. i ‘ ‘|
FI ils set, they esa %6 nade sperarise I
Fr
ADR FT |
x)
ag Lhe "T"<feature ot during the test- |
I ters and con Tolliag is perfac-icd,
r fag=atirenses 18 found. |
L i of thin feaslure Lz 4 Wigher perferaaace with approxs
+ FT 160 Ei= af

specd. O,n

n prectfles

FT
n“eh ‘trapaddresns to Se
47 1 .If the onitte
\fs and alss the subieg
Inun close te the lover ual

b ‘
; |

asy- nr Soundary of traptakle. ‘
l

tants of traptable fs Jdisplayed after rrapeountor,scEmen
1 lince

ug
Eoteriag  0,0(ft)

rolls

or @ {ft) only,clears crapecounter asd so the I

atnplesztep-Loop-flag but nat the trapaddcesacs.
Weeh T (fe) ar U (Fy) they oay Tevive.




FIRMwA
g e fodi) PERIPHERAL ERROR CODES

| Powar.up Diagnostics
21 A simulated read fro ERROR XX YY ZZ

22 i =ad Trom the data cartri i .

21 ?h:E:tj:tEd write to the data cartrid:ggfzilf::ed' e XX = Peripheral number
| cartridge IF failed i o

\ : 24 | The data compare faj| led its power-up diagnostics,

< led for the d o
26| A simulated reaq from the fixed d?;: ::i:::;dge_ Device Peripheral Number

fiod
bl 27 A simul ;
| S8 ated write to th, : 3

o fixed diak failed. Interval Timer 00

28| The fixed disk IF faj
failed ji .
55| T dars tled its power-up dllagnostics' Keyboard 01

i % compare fail

‘ 2B A simulated reaq frommrjh?rﬂ;:?b?xec-’ cis Data Cartridge 02
2C| A simulated write to the flexibl © disk failed. Fixed Disk 03
2D | The fiexible disk |F i e disk failed, Flexible Disk 05
2E | The data s power-up diagnostics.

/ 2F [ No load

[ 32*|No'errars occu - e YY = Pri hard e statu
35 In rred during the 3ut : s rimary hardware status
Siagmedr SCeuirred during the au:o?cfamka::}';fjﬂfj; ® 77 = Secondary hardware status
5]
| Switch-Selectable Diagnostics NOT READY
{ :? :" function selecteq. * Load device specified is not ready
O Interrupt was recej, . .
42| "No data” statug w:s“;::a:s"m'““a simulated keystroke ERROR SC 00 00
} b 43 TgemF;::I;tﬁg keystroke, ed following * Sum-check error
I > Instruction did w
B 44 | An int not clear “data”
! 45 | The RerruPt occurred following the raget e - k-5 SMALL DISK POWER UP DIAGNOSTIC CODES
il ® Meset lIF instruction did not e instruction,

the FIFO m

FIFQ p emory.

: ".E mor\‘_’ s wrong. Primary | Secondary Description
'S Instruction failed, Status Status

n did
ing thenx,?,:ia{ t_he FIFO memory, 80 00 Failed 1o start the diagnastic routing
* Mok ation IF test. 00 01 Failed data transfer between the buffer
Sion 3 onfy and the 1/O processor board

i 02 Failed serial data transfer from the P1SO
| register to the 1/O processar board
J‘ {check 1)

03 Failed the EXOR operation of data
and the P1SO register {check 1]
[\7] Failed serial data transfer from the
PISO registar 10 the 1/O processor
board (check 2}
a5 Failed the EXOR operation of data
and the PISO register (check 2)
06 Failed the PISO counter test
a7 Failed the microprocessor test
a8 Failed to detect a missing clock
pattern
(] | Failed to assemble the sync byte
OA Failed to find the proper sync byte
08
[
aD
OE
OF

46 | The data stared in the

8

Failed to assemble the data byte

Failed to assemble the proper data byte
Failed to set the AA detect logic early
Failed to force the setting of the AA
detect logic

Failed to set the timing error logic early
10 Failed to force the setting of the timing
error logic
11 Failed to find the proper data in the
buffer

00 Passed all of the power up diagnostics

3 8 88r 488888 8|8|e SI S[ g
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FLEXIBLE DISK POWER up DIAGNOSTIC Cog

Primary Secon,
da D, 3
Status ¥ fiption

MEMORY SAVE AREA
i
|

[ 00 [ 07— oy Lo 5Hart the disgnostic rauting Memory Address Intormatian
- r reset failed 1o reser the latch 18 Stored
Bster reset failed 'DW In Hex
o] 8mpty latch 4
“‘_ :‘alfed 10 set latch term 0070 L
aster reset failed to set o 0071 H
m 2l the stem media farchs. 0072 E
to
“m latch " "o e dOUBTe Generty 0073 D
Failed to com 74 G
Plete a data transy 00
0 bz;;:;a" the two boards e 0075 B
the P 'p";s"é’""‘” &N active Tow Bit from ] 0076 Flags
i) TEQISTAr 1o, the 1/0 processor 0077 Accumulator
’Faued to transfer an sotiee T 0078 Program Counter {LSB)
nrrf;m the PC PISO register (o i 0079 Program Counter (MSB)
m 0D Faiog Tgoard 007A Stack Pointer (LSB]
05— PC PISO counger | COUTE On ThE 007B Stack Pointer (MSB) *
[ 60— -ﬂ- 007¢C Memory Address in Errar (MSB)
-_ 007D Memory Address in Error (LSB)
E_-_ 0R2E Cidliill
.ﬁ-‘_
(00— e o s e by ————— e ek
1] ed 1o find the prope)
e —
(00 15— the fiost ume ’
Set the wri
4] L 'te averload latch 5
second time Wie the
m ::\:'r?d ;foome the setting of the write
o oL T B ¢ T
Q| o
overioad Iar:;e i sl . ST
DATA CARTRIDGE POWER yp Restart Vector Function
DIAGN
OSTIC coDEs 0 Reset (Power-Up or System)
- 1 Power-Down
Description 2 - Parity/Time-Out/Transfer Errors
e a System Interrupt (Monitor)
CFrtlée pipe error 4 Not Used
5 Interval Timer
Date uzr::;amun errar 6 Not Used
7 External Interrupts (Peripherals)
IIﬁﬁiﬁﬂﬂﬂ!lﬁiﬂﬂl'll..l.||||‘i========
2 Fr
:::Uhlp!exer Tiorear 71} Load object feature r\rff-n"::?.u ik dowice uhich 1n primary load
ultip wyl .
NOTE: The 3 n.,o;:::.::.f EIrOr o A oo coafiguratien suiteh o WSiv.
iTicant by = ntc ber [D...7 for flx digks rasp. D... ur ArT.
Status have no significance bits of th sacondary - Auk;;jﬂ. 2 e

54

"ssns™ nmeaom start sector aunber of osbject Ella to %e loaded.
This nusber cap be get vis "DISPLAY™ utilicy-

The object flle should be pencrated by “7EPS80"-asseabler in

packed format or %CR unpacked fornat with #0,480 record/hlock-

size erpanization! RAPEQ gensrared ebjects fn Unpacked Farnat

caid be put on disk with the "EDIT"-uerilicy ,but all records

in front af Fils stacting not uith ™i"™ punt be deleted Lefore

starfog by Sa BO{20,480). 20 is the loglcal asslgnoent of ob=

Ject Eile on disk.
To sopsrate packed/uapaeked formats during losd featnte, a flag

Aaust Se sat by "P" festure(sce abeve): 00 means packed, F |
noans unjpacked formata. Be asaure cthat coerrect flag is ser,

before the "V,naess™-feature L8 started?
Vrong encries lead to “Hu OJECT™ or "DISK GKDEY™ anensagel,

correct perforusace and recognitfon of "Kall"-record will |
ead 1in "COHPLETE™ nessage and transfer ro MORLTOA contral in
dones

—




CCM INSTRUCTION. ADDRESSES

Address | Read/ | Data Instruction
Write
Bit ]
Switch : Set (1) FCO0 R - Read Interrupt Status
Posltion State Reset (0) FCO3 Rl Aead Interval Timer Count
Bit g State FCo3 W | OTFF [ Set Interval Timer Count
: 12-Inch CRT 9-Inch CRT Fcoa W 01 Enable On-Board-Memary
Not Used Not U Fcoa T Disable On-Board-Memory
SWi | g, [Flexible Disk is e FCoa w [ o4 Enable Memory Address
Bottom i Primary Load Devi Flexible Disk is not Translator Controt
= 0 evice| Primary Load Devicel FCo5 i = Read No Table
= ixed Disk is Fixed Disk is not FCO5 w 00 Reset Nonmaskable Interrupt Status
Primary Load Device Primary Load Devi FCO6 R | - Read GCM Indicator Board Lights
Data Cartridge is Data Cartrig ¢ §Fcoe w 00-FF | Set CCM Indicator Board Lights
Pri 4 artridge is n
S Bﬂrnsl‘y Load Devic Primary Loag Dem’q?et
_ emory ffor the CMM
- Bit 2 Not used Memorvl WORKSTATION INTERFACE INSTRUCTION
Bits | o shl ESSES
— Disk 1 Selocted Disk 0 Selected ADDR
1023 :18533;'; used when the Fixed Disk is the primary
SYSTEM CONTROL PANEL
Address Data Instruction
FC21 — Read Status
FC23 = Read Systemn Configuration
SERVICE REQUEST lDENT'FIcATION FC27 - Reset Interface
PRINTER
Bus Mas :
M. aster Poll Address Data Instruction
‘ aster Identification Request Priority FC30 | 00-7F | Write Data
! Bg‘,:} 6 F First FC30 c Read Dats
s 5 Last FC31 = Read Status
FC32 - Enable Interrupts
FCa2 - Read Data Turnaround
FC33 - Disable Interrupts
FC37 - Reset Interface
Peripheral C KEYBOARD
or orvice otrast | Ser A Poll/ :
Module 'dﬁﬂtiﬂc::yus‘ Srrwce Request Address | Data Instruction
# ion dentificati
ﬁg-:kmn Control Module & FC28 | 00-7F Write Data
 Keybony sterface Fcs | - Read Data
Pri FC29 - Clear ENA
Da?;eéart,-,-dge FC29 - Read Status
Fixed/6560 Dis FC2A = Enable Interrupts
.Direct Memory A FCczB - Disable Interrupts
CRT bt FC2C = Reset Service Request
FC2D = Diagnostic Clear
FC2E = Bell
FC2F = Reset Interface

57




INSTRUCTION ADDRESSES

FIXED DISK INSTRUCTION ADDRESSES
{ | AUXILIARY PRINTER INTERFACE

|

i

1

FUNCTION INSTRUCTIONS
Write Data 1ST BYTE
| Read Data "
] Read Staryg Address | Data fostiudtion
| Enable Intarrupes
Read Dagg Turnaroung i g Fee1 o Q::Iiom
Disabje Interrupes FCe1 312 Write Format
Reset Interface ch: 5 Read Farmat
FC :
Write Data
DATA cARTRIDGE INSTRUCTION 2 R Read Data
ADDRESSES Fce1 | o6 S ke
FCB1 07 ¢
‘ FUNCTION INSTRUCTIONS Fcet | 08 St Bty
FCB1 09 und
' - A Data Turnaro
- Instruction ":gg: gg Byte Turnaround
00 Rewing
i Unload 2ND BYTE
"l Write Tapemark Selacts
| Backspace Erase i ftware
: Backspace IHG Addrese’ || Daty iyt el
Search Forwarg - 3
i Forward Erase 1 0
I Write Data FCS: g? i ) 1
. Read Data FOS1 0z || 9 2
it Select Track 1 i 03 2 ] -
ik Select Track 7 ca 04 | 3 g 5
i Select Track 3 FC61 o 3 1 5
g Select Track 4 i 06 4 0 :
Rl Select Unir o FC61 07 4 1 7
[ Select Unit 1 Egnt
'] Retension Tape
L | Read Functianal Status #HDBYIE
i Reag Diagnostic Statys Comment
i Enable Inerrupe Address | Data —
{ Disable Intorrupt -FF | Sector Address (LS
| i i Reset Service Request FCB1 o'
: ‘ Reset Controller 4TH BYTE
1|
Fr%
kil t
” Address | Data gamen
I
| *’ Instruction FCB1 | 00-3F [ Sector Address (MSB)
i Run Forwarg
| | Aun Reverse It
Fast Forwarg NON- FUNCTION INSTRUCTIONS y
b Fast Reverse i
‘ Stop Transport Address o]
I Read Square Wave (Forwarg) 5 2 Enable Interrupt
f Read Square Wave {Reverse) ;g653 Disable Interrupt
il Start 242.2 mg pgjgy “-| FC64 | Reset Service Request
If 7 Reset
FC6
| 1 Sense 1
FC6 2
\; uare W, FCB2 Sense
| Simulateq Read
Simulateq Write
1 |!




ES
FIXED DISK INSTRUCTION ADDRESS
AUXILIARY PRINTER INTERFACE
INSTRUCTION ADDRESSES
i PRINTER
! % FUNCTION INSTRUCTIONS
| Address Instruction
FDDO 00-7F | Write Data 1ST BYTE
FDDO - Read Data Hon
FDD1 - Read Status { Address | Data Instruy
it FDD2 - Enable Interruprs Restora
| FDD2 = Read Data Turnaround g . FC61 iy Seek
FDD3 - Disable Interrupts FC61 o1 Write Format
| FDD7 - Reset Interface FCB1 g§ Read Format
| FCB1 :
Write Data
. DATA CARTRIDGE INSTRUCTION Feai | o5 |  Read et
ADDRESSES Feet | 06 T
FCB1 o i Buttar
FUNCTION INSTRUCTIONS Fce1 | 08 E'L',':; T
! Fce1 | 09 nd
: - Data Turnarou
: Address | Data Instruction 'F:gg} g; B:t: T —
FC41 a0 Rewind
: Fcan o1 Unloag 2ND BYTE
i Fca1 02 Write Tapemark Selects
AR i [ s | owe [T g e
FC41 05 Search Forward -
} FCay 06 Fo_rward Erase FCB1 00 1 0 ?
& FC41 07 Write Data FCB1 o1 1 1
Fca1 08 Read Data e 02 | 2 o z
il FC41 0A Select Track 1 ket | o | 32 1 :
it FCat 1A Select Track 2 cel | o4 | 3 0 3
: FC41 2A | Select Track 3 asogl 8 <ol BRSO 8 5
i FC41 3A | Select Track 4 iy ol B S 8
FCa1 0E Select Unit O ch 07 4 1 7
Fcat 1E Select Unit 1 F
FC41 09 Retension Tape TE
FCa41 - Read Functional Status anoEyY
I FC45 - Read Diagnastic Status Comment
I {1 FC42 = Enable Interrupt Address | Data )
| Fc43 = Disabie Interrupt 00-FF | Sector Address {LSB
il FCa6 = Reset Service Request - FCe1
|L FC47 = Reset Cantrolier 4TH BYTE
5 nt
l)' DIAGNOSTIC INSTRUCTIONS Addross | ‘Data Lomm
| 8l
. ‘ Address Instruction FC61 | 00-3F | Sector Address (MS
.1| e
; i FCa5 o1 Run Forwarg
| FC45 02 Run Reverse
|
| FCa5 03 Fast Forward NON- FUNCTION INSTRUCTIONS
FCas 04 Fast Reverse uction
[ FC45 05 Stop Transport Addrass =
Il FCa5 06 Read Square Wave (Forward) | ece2 Enable Interrupt
FC45 16 Read Square Wave (Reverse) FCB3 Disable Interrupt 5
(i F45 | 07 | Start 243 2 ms ol | Fcea |  Reset Service Reques
I FC45 09 Acceleration Adjuse (Forward) FCB7 Reset 1
Wl FC45 19 Acceleration Adjust (Reverse) FCB1 Sense 2
' : FCas 0B Write Square Wave FC62 Sense
{ FC45 1[0} Simulated Read
1 “ { FCas 0OE Simulated Write




] =
=
FLEXIBLE DISK INSTRUCTION ADDRESSE ] N | o-da | oene | omoe |0 odieg
' gl° N LY
9]
i) Ly g L.
o~
8 oQuu | Teoe
[ FUNCTION INSTRUCTIONg g | gouwu 8882 | g2gs | 3322 ;
T | 8888 CEEE | 22880 | 2288
3 < [Igngrg e L e
Meaning = e
s 5 &9 W0 1y
Conversian/Functi = w B 5 o N
Density/Unit/Head gl & £ £ R s Vil
Track Number (g-7 = 2 5 2 © A<
Sector Number (1- -g 2 - 3 ‘E )
o g n X
1STBYTE — = =
v
Address Instruction % 1
FDO1
FDO1 Write Format [—' = (=] B
FDO1 Read Format r [=} 2 & 2
FDO1 Write Data e 28
FDO1 Read Data w == - 3 5 ﬁ
FDO1 Write Deleted Secior W g < gl s8> 2|l 52
FDo1 Format Defective Track % 2 = €l <65 2
FDo1 Verify w o B 5] g [d g IE-I £ > 5
FDO1 DMA Byte Qur o ol A o 54
FDO1 DMA Byte |n | (=) e fZewm EX
FDO1 Byte Turnaroung 0O — fEEa £
FDOo1 Data Turnaroung =3 ;: o E 2 FEST § =
> b}
X =0 For No Conversion g LS = = - o ;; o T
8 For ASCH To EBCDIC P~ E < Q “t'-‘l-
C For EBCDIC To aScl| = = oo
\ Q — = w|loor- <
2ND BYTE E i < A
e = pr——t
Address (7] ©
2 & i
< ™~
= (Y =
a il SRS S
@
[ <
2 2
Y =0 For Single Density o 2
8 For Double Density = Z <
3 —
[y e - -
= ) s
- Lokl S —
@ @~
NON-FUNCTION INSTRUCTIONS 2 by
<
Address Instruction = -m
Sense 1 prs <
Sense 2 — ==
Enable Interrupe =
Disable Interrupt 8 <
Reset Service Request — = |
t i e w0
Reset Controller 5 =
T— " —




CRT INSTRUCTION ADDRESSES

Address I Data ‘ Instruction
‘J:ECO 00-1F Write Cursor X
£ Co — Read Cursor X
FgCI 00-0F Write Cursor ¥
ch; = He_ad Cursor ¥
o Og-'a'F Write Display Character

Read Display Character
Eggg 00-E0 Write Control Characrer
— Read Control Character

CASSETTE INSTRUCTION ADDRESSES

WRITE FUNCTION 1 InST
= STRUCTIONS

i Alternate Driva
m’m Address peta

Instruction

FCEB

FCEg FCEQ Go Alternate Driye
FCE8 FCEQ Go Main Drive

FCEB Reverse Direction
FCEg FCEo Fast

FECB iggg Read Enable

FCEs FCEO Read Interrupt Enabie
FCEg FCEQ Write Interrupy Enable

Write Enable

FCEg
FCFg

170 Transter
DMA Transfer

Main
Drive Alternate Drive
Address [ Address

Instruction

FCEF
FCED Read Adaptor Statug
FCEA Read Drive Statys
FCEB Read Data

Write Data

TIME OF DAY CLOCK
INSTRUCTION ADDRESSES

Address Read/Write Data i ohion
-E_E'EQ__ =W It BED | Readig -
E1 BRAW — | r S8t minutes

[Read or set minutes |
FDE2 | —% ———BC0 | R

" = 8ad or set hours

i Read power
status LT
FOE3 W charte
2 Reset powsr out statgs

62

d. Receiver and Transmitter disabled.

(FDA1)

Function | Byte Description
Output Data is transferred from the parent unit through the DMA channel

Output Data is transferred from the parent unit through 1/O port FDAQO

Received Data is transferred to the parent unit through the DMA channel
{Disgnostics)

Character Input|Received Data is transferred to the parent unit through 1/O port FDAO
The output buffer is not terminated with an EOM character

Sets the adapter into the IDLE state
Raises interchange circuit 108.2/CD

The output buffer is terminated with an EOM character
Circuit 108.2/CD is droj

Raises interchange circuit NEW SYNC

{Diagnostics)

(M250-05-STD)

Function
DMA Input
DMA Output
Character
Output

Last Buffer
Clear
Connect
New Syne

Do
1
X

1]
0

INPUT TO MESSAGE LEVEL SYNCRONOUS ADAPTER
D1

D3

D4

Function Bit
Configuration

D6 | D5

D7

FDAO -- DATA OUTPUT
FDA1 - FUNCTION 1




g9

FDA2 - FUNCT'ON 2
Fuention Bjt
Configuration Function 2 Byte Descriptios;
(FDA2)
Function

Mode

L
Loop | Turnaroung,

Load Parameters The

e ad::tr:l:iubias the transmitter and Receiver
ved from the iti i
T'he aﬁdapter “nksa :ihs oua; Parent unit is transmiteg

interface

transparent to the output dats

The adapt ifi
Pler operates as specified by function bits and Parameters

tput data ling to the input data ling at the DC

Input Escape Mode T:: :::ml:rr i:r:::mm and receives normalty
nsparent to the ;
Error checking 76 abied T he input data, Error checking is disabiag.

OQutput Escape

e

FDA3 -- FUNCTION 3

Function Bit Function 3 Byte Description
Configuration (FDA3)
D7| D6 | D5 | D4 | D3 | D2 | D1 | DO | Function
1] X 0 1] X X X 1 ASCII/EBCDIC Selects ASCI] code set and error protection
Select
[1] X 0 0 X X X (] Selects EBCDIC code set and error protection
0 X 0 0 X X [¢] X BSC Procedure Selects BSC Procedure
Select
1] X 0 0 X 1 X X Transparency Code independent (transparent) text is allowed on receive and transmitt
Installed
(N 15 S O ) 0 M 000 I Code independent text is not allowed for ASCII-BSC
0 X 4] 0 1 X X X DLE Insert/ DLE will be inserted between the previous and current character
Remove
4] X 0 0 0 X X X DLE will be removed when DLE DLE sequence is received
[1] 1 0 [1] X X X x Control state Forces the adapter to enter the control state

FDA4 - ADAPTER RESET
Function — Resets the adapter hardware and puts the adapter CPU in a stopped state,

FDAS -- ADAPTER INITIALIZE

Function — Forces the adapter to perform a self test routine, set the appropriate bits in statis 3, and
generate a service request.
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L9

Control By

Canﬁgurltiun

FDAG -. MODEMm CONTROL

EEAY

?fns[us[m

Modem Control B

Yte Descripti
(FDAB) : ]

Dalnzlmlno

Function

X X X
X
J X %
X X X X 1

X > fnef x¢

X3¢ 3¢] 3¢

FDA7 --sTATUS RESET

F
unction - Informg the adapter that status 1

OUTPUT FROM MESSAGE LEVEL ADAPTER

X3¢ x| x| x| 3¢

Spare Driver E

: o Pare DTE to DCE dyj
Wrap Control Circuit 141 ?Il;c;lltl:;pt:: sk Tt e d::::: :;:l
T g !
Cu;cu" AT et = 1o the DCE js turned on Loap test

Rate Selacior

Selects the lower trarsmission I
GSMissiof ate of the DCE

2,
and 3 have been read by the parent unit,

n$mission rate of the DCE

(M250-05-STD)
FDAO -- DATA INPUT
FDA1 - STATUS 1
Status Bit Status | Byte Description
Configuration (FDA1)
D7 | D6 D5 | D4 D3 | D2 D1 DO | Status
X X X X X X X 1 Input Complete Raised whan the adapter receives an EOM character
X X X X X X 1 X Input Terminate | Raised on DMA input when DMA controller sands Terminate on
character input for each character
X X X X X 1 X X Output Complete | Raised when the adapter receives the last character from the parent unit
X X X X 1 X X X Output Terminate | Raised on DMA output end character output on terminate signal
X X X 1 X X X X Transparent Text | The input buffer contains transparent text
X X X 0 X X X X Received The input buffer does not contain transparent text
X 1 X X X X X X Status 2Flag Indicates that 1 or more bits are set in status 2
1 X X X X X X X Status 3 Flag Indicates that 1 or more bits are set In status 3
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69

FDA2

Status Bit

Configuration

- STATUS 2

Status

Status 2 Byte D i
P, escription

Input Error

utput Channal
Error

FDA3 -- STATUS 3

—S———_ | Raisedif
EVSrIUndsr v!rioald :u?ctfs EO: i8quence is received by the agant
oad butfer within 1 oeee (e 8dapter i not pro 3
F—
Input Channel
rror
_“_‘_‘_\_._
[o]

rror. or if RFS dro i e -
Circuit Eﬂ:ﬂl‘ Raised if snp:i:rslr:zhtir[‘:mmlssi_un i i sty
: o - I5 u
t when an signal is received \:hila the a i

Signals arrors detected during input

Vi Wwith another input

9¢eurs when the ada
Raised if RLSD dro|

Raised if RES does not coma within one tra,

mode

Status Bit Status 3 Byte Description
Configuration (FDA3)

D7 D6 D5 Da D3 D2 D1 Do Status

X X X X X X X 1 Connected Set on an OFF to ON transition of DSR aftar CONNECT has been set

X X X X X X 1 X Wrap Indicator Set on a transition of the wrap indicator
Fla

X X X X X 1 X X Poll Sequence Set when the adapter has received and validated a poll sequence
Recaived

X X X X 1 X X X Select Sequence Set when the adapter has received and validated a select sequence
Received

X X X 1 X X X X Test Completed Set when the adapter terminates Level O diagnostics after initialization

Test Result Code s Meaning Of Code

0 0 1 1 X X X X ROM (CRCY error

4] 1 0 1 X X X X RAM Read/Write error

Q 1 1 0 X X X X Interval Timer error

1 0 0 1 X X X X USART/Timer error

1 0 1 1 X X X X USART Loop 1 Turnaround error

1 ] 0 1 X X X X (Optionall Loop 3 Turnaround error

1 1 1 1 X X X X All tests successfully completed

FDA4 -- STRAPPING BYTE 1 NOTE: Strapping bytes 1 and 2 are intended for use as Poll and Select identification strapping

FDAS -- STRAPPING BYTE 2
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FDAG - MODEM sTATYS

Modem Starys B
yte Dascr
(FDAB) iption

E}g%

Received Ling g;
]
Detector g
B

3ta Set Ready

Data Terminal
Ready
& Th

OP T Activateq

LINE PRINTER HARDWARE STATUS

Status
Primary Status Bit Byte
Configuration Description
D7| D6 |D5| D4 | D3 |D2| D1|DO
T X[ X|X| X|[X]| X]| X | The printeris busy.
X[ 1| X|X|X|[X] X[ X | The printer is not ready.
X[ X | X | X|X|[1] X]| X | The printer is out of paper.
X | X | X[ X[ 1 [X]| X]| X | Adata transmission error occurred between the workstation IF and printer.
X | X | X[ X[ X[X]| 1] X | Adata transmission between the workstation I/F and the printer has started, but it is
not finished.

NOTE: Bit positions with an X have no significance.




Maskablg Interrupts Are Disabjad
Maskablg Interrupss Are Enableg
upt Status

On-Board-Memnry Enabled
_Time—()u: h‘rrnr Interrupt

Parity Error rnmrrup!

Transfer Error Interrupy

TIME OF DAY CLOCK POWER OUT STATUS

D3 | D2 D1 | DO * Power Out Status
Tt 0 0 Power out less than 1 day |
% - % : % g 0 1 Power out 1 day |
“ - % ; < 0 i 0 Power out 2 days |
Eg % - - % % 0 1 1 Power out 3 daysl |
% 5 % : : 1 0 0 Power out excessive
X X X ]




Primary Stats gy
Configuration

L

ape (not safe),
A tapemark was read from the tape

Secondary Status Bit séﬁ?
Configurations Description
X|X|X|0]0]|1]|1]|0 | TheCRC bytes did not compare in the read after write check.
X[X|X|0|0| 1|0]| 0 | ACRCerroroccurred in a read data instruction. :
X|X[X|0o]|]0O |1 1 1 A DMA transfer did not occur in the required time. ‘
X|X|X]|O0|1]0|0/| 0| Theload paint hole was detected during a backspace IRG or erase instruction.
X|X|x|]o|lo]| o 1 1 An errar occurred while writing or reading a tapemark,
= X[X|X]|O|1]|1]|0]| 0 | Atime-outerror occurred.
X[X]|X[0]|1]0]| 1] 1 | Theendofthe tape was detected.
X|X|X]|0]|1 i 1 | O | The data cartridge is not in the drive.
XIX| 110 X)X X]x | The upper tape hole sensor is not active,
X[1 ] X]O|X| X[ X]| X | The lower tape hole sensor is not active,
TIX[X]|O|X| X | X]| X | The tape is at the load point position,
NOTE: Bit positions with an X have no significance.




Primary Status Bjt
Conﬂguratlon

Status
Byte
Description

9L

The ccm sent an nvalid j T n to C roller
alid inst uction to ¢ € control|
e

Th i
© operation completed Successfulfy.

“A soft error occurrad,

The controller faj|

ed
the error, A pin-

Secondary Status Bit Sat;::s
Configuration Description

TIX [ X[ X|X|[X|X]| X | Analternate track was used during the last operation.

X1 | X% |x|x|x]|x|a parity error occurred during a DMA transfer,

XIXxXlrix|x|[x]lx]x]|a polynomial check efror occurred in an address or data field.

Xlxpx]®|x|x]x]|x|A missing clock was detected in a data field.
23 X|X|[X]|X |1 ]|X%Xx|[x]| x| Adata sync byte was not found during a read operation.
= XXX | XX |1 |x|X | The calculated sector was not found.

XX XX |X]|X]1]|X | Afault error occurred in the selected disk drive.

XX X[ x[x|x|x|1 ] Aseekerror occurred in the selected disk drive.

NOTE: Bit positions with an X have no significance.




FLEXIBLE Disk HARDWARE STATUS

Primaj
con;!;'i:::l;s Bit Status
: on . Byte
?
D6 [ D5 | D4 p3 D2 DT escription
; nn.... The contraller is active,
The CCM poly 'equest line is active,
A dele
ted sector mark was found during a read data or verify
The co| ; Instruction
B ;t:oo:ler failed the Power-up diagnostncs, oritean
i not determine the cause
A soft error occurred,
Th
© Operation completed successfully,
Tha CCM sent an
invalid instruction to the controller,
The disk drive selected is not ready.
OO X |X|0O]| 1] 0] 1 | The mediain the specified drive was removed and inserted again since the last
instruction to this drive.
b I e e T R A B | A verify error occurred.
X | X[ 1] 0|0 |0 | Aread or write instruction was tried above sector 26 of track 73
Status
Secondary Status Bit Byte
Configuration Description
P I B B (A [ i Y parity error occurred during a DMA transfer,
‘u‘; XX |1 x| x| x| x]|x]a polynomial check error occurred in an address or data field,
XX |X[1]X]|X]|X|X | ADMA transfer did not ocecur in the required time.
XX | X|[x]1]X]| X |[X | The controller failed to.find the data mark during a read data or verify instruction.
XX [ X |[X]| X[ 1] X | X | The specified sector was not found between 2 index pulses.
XX | X |X]|X]|%X|1]|X | Aseekerror occurred.
XX | X |X|Xx|x]|Xx]1 A write fault was detected from the selected drive.
NOTE: Bit positions with an X have no significance.
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CASSETTE HARDWARE STATUS

Ad:pter Status Bit e
onfiguration e
Description

A CRC error occurred,

The B-EOT or clear leader interrupt is active,
The data interrupt is active,
An EOB was reached.

A DMA Pparity error occurred,

The DTC and DMA select lines are active,

Transport Status Bit Status Byte
Configuration Description
XX |'X]1 ]| % X | X | The BOT/EQT hole or clear leaderitrailer is present over the photoelectric sensor.
XX | X] X]1[X]| X]| X | The B side of the cassette is up.
X|X | X|[X|[X]| 1][|X] X | Datacan bewritten on the tape.
X[ X | X[ X |X| X[ 1] X]| The selected transport is ready,
X | X | X[ X |X]| X[ X]| 1] Thelid of the selected transport is open.

NOTE: Bit positions with an X have no significance.




printer,
arted, but it js

Byte
Description

Status
be
tween the Workstation |/F and the

Workstation |/F and tha printer st

the printer
changed, of the next bar code bit is regq
eady to be

ISsion error occurred
ssion batween the

The printer is not ready,
finished,

The status of
transferreq.
A data transmj

A data transm;
not

us Bit

iguration

S ———

KEYBOARD HARDWARE STATUS

Status Bits
Bit Meaning
D7| D6 | D5 | D4 |D3 |D2|D1|DO
Entry Not Accepted | X 0 1 0| X X | X | X
Data X0 0 1 X | X | XX
Break X 1 0 0| X | X x| % ‘

NOTE: Bit positions with an X have no significance.

ERROR LOG RECORD TYPES

e 01—Fixed or NCR 6560 disk error

e 10—Flexible disk error

s 20—An error was detected by the on-line
communication driver.

e 25—Tally information for the ratio between the
number of messages received with errors and
the total number of messages received.

e 26—Tally information for the ratio between the
number of messages retransmitted and the total
number of messages transmitted.

e 27—An error during a loop 1 test,

® 28—An error during a loop 3 test,

o 29-The capacity of the data capture buffer
has been exceeded (wrap-around condition).

o 40—Cassette error

e 5X—Visual record printer error

e 60—Data transmission error detected from the

matrix line printer
e 61—Time-out error detected from the matrix line

printer
e 81—Data cartridge module error
e 82—Data cartridge tape is at the load point when

it should not be
e 83—Time-out error detected from the data cartridge
o 84—Power failure detected from the data cartridge
e 8b—Data error detected from the data cartridge

@ 90—System patcher information

Primary stay
Confi




Data

Cartrid
o Visual

Record
Printer

Flexible
Disk

Line
Printer

D
™
1
a
o
w
o
o
a
)

o]
iy
2 Write D. 3
ata Write Data Wri —
rite Data Write Data F'_rml After Print o
_- Line Advance |Rezd After Write
Backspace
Erase Write Deleted
Sector
Search Search To w £
Line Advance Media Slew
% Forward | Specific Block Seek
8 Rewind Rewind Restore Restore
8 Retenuon Read Reaa
Tape Format Format
Write Write Write Write Print Befare
A Tapemark | Tapemark Format Format Line Advance
B Unload Unload Verity
-]
B c Backspace| Backspace Read Data Read Data
IRG IRG Multiple Sectors | Multiple Sectors
o Read Read
Status Status
_ Forward Write Defective
E Erase Track
F Track
Select




FIXED DISK SECTOR CONVERSION CHAR

8 Head e:
oyl Hnlgd H;:d Cyl. Hood o cyl. H:gd Hmad
10 | 4320 | 4332 || 245 | 5880 | 5892 || 310 7440 | 7452
111 | 4344 | 4356 || 246 | 5904 5016 || 311| 7464 | 7476
112 | 4368 | 4380 | 247 | 5928 | 6940 || 312| 7488 | 7500
100 | 4302 | 4404 248 | 5952 | 5964 || 313| 7512 | 7524
Ih4 | 4416 | 4428 || 249 | 5978 65988 || 314 | 7536 | 7548
NG | 4440 | 4452 || 250 | 6000 | 6012 || 315| 7560 | 7572
ING | 4464 | 4476 || 251 | 6024 | 6036 |[ 316| 7584 | 7506
17 | 4488 | 4500 || 252 | 6048 | 6060 || 317 | 7608 | 7620
\HB | 4512 | 4524 || 253 | 6072 | 6084 || 318| 7632 7644
140 | 4536 | 4548 || 254 | 6096 | 6108 |[ 319 7656.| 7668
100 [ 4560 | 4572 || 255 | 6120 6132 || 320| 7680 | 7692
101 | 4684 | 4596 || 256 | 6144 6156 || 321 7704 | 7716
112 | 4608 | 4620 || 257 | 6168 | 6180 (| 322| 7728 | 7740
104 | 4632 | 4644 || 258 | 6192 6204 || 323| 7752 | 7764
104 | 4666 | 4668 || 259 | 6216 | 6228 || 324| 7776 | 7788
1 | 4680 | 4692 || 260 | 6240 | 6252 || 325| 7800 | 7812
104 | 4704 | 4716 ([ 267 | 6264 | 6276 || 326 | 7824 | 7836
107 | 4728 | 4740 || 262 | 6288 | 6300 || 327 | 7848 | 7860
106 | a762 | 4764 || 263 | 6312 | 6324 || 328( 7872 | 7884
106 | 4276 | 4788 || 264 | 6336 6348 || 329 | 7896 | 7908
J00 | A0 | 4B12 || 265 | 6360 6372 || 330 7920 | 7932
1| anza | 4836 || 266 | 6384 6396 || 331| 7944 | 7956
JU2 | Anag | 4860 | 267 | 6408 | 6420 || 332| 7968 | 7980
ML | anzz2 | 4884 || 268 | 6432 8444 ([ 333| 7992 | 8004
204 | 4896 | 4908 | 269 | 6456 6468 || 334 8016 | 8028
206 | 4920 | 4932 || 270 | 6480 6492 (| 335| 8040 | 8052
200 | 4944 4956 || 271 | 6504 6516 || 336 | 8064 | 8076
J01 | 4968 | 4980 || 272 | 6528 6540 || 337 | 8088 | 8100
208 | 4992 5004 || 273 | 6552 G564 || 338 B112 | 8124
00 [ 5016 | 5028 (| 274 | 6576 | 6588 || 339| 8136 | 8148
210 | 5040 5052 || 275 | 6600 6612 || 340| 8160 | 8172
211 | 5064 | 5076 || 276 | 6624 6636 || 341 | 8184 | 8196
212 | 5088 | 5100 | 277 | 6648 | 6660 || 342 | 8208 | 8220
213 | 5112 5124 | 278 | 6672 6684 || 343 | 8232 | 8244
214 | 51386 5148 || 279 | 6696 6708 || 344 | 8256 | 8268
2151 5160 5172 || 2BO | 6720 6732 || 345| 8280 | @202
216 | 5184 | 5196 || 281 [ 6744 | 6756 |[ 346 | 8304 | 8316
217 | 5208 | 5220 || 282 | 6768 6780 || 347 | 8328 | 8340
218 | 5232 | 5244 || 283 | 6792 6804 |l 348 ( 8352 | 8364
219 | 5256 | 5268 ([ 284 | 6816 | 6828 || 349 | 837 | 83ssg
220 | 5280 | 5292 (| 285 | 6840 | 6852 | 350 | 8400 | 8412
221 | 5304 5316 || 286 | 6864 6876 || 351 8424 | B436
222 | 5328 | 5340 || 287 | 6888 6900 |f 352 | 8448 | 8460
223 | 5352 | 5364 || 288 | 6912 | 6924 || 353| 8472 | B4B4
224 | 5376 | 5388 || 289 | 6936 6948 || 354 | 8496 | B508
225 ] 5400 | 5412 || 290 | 6960 6972 [ 355| B520 | 8532
226 | 5424 5436 || 291 | 6984 6996 || 356 | 8544 | 8556
227 | 5448 | 5460 || 292 | 7008 | 7020 || 357 | 8568 | 8580
228 | 5472 | 5484 || 293 | 7032 7044 || 358 | 8892 | 8604
229 | 5496 | 5508 || 294 | 7056 | 7068 [l 359 | 8616 | 8628
230 | 5520 | 5532 || 295 | 7080 | 7092 |[ 360 | 8640 | se52
231 | 5544 | 5556 || 296 | 7104 7116 || 361 | 8664 | 8676
232 | 56568 | 5580 || 297 | 7128 7140 || 362 | 8688 | 8700
233 | 5592 | 5604 || 298 | 7152 7164 || 363 | B712 | 8724
234 | 5616 | 6628 || 299 | 7176 | 7188 || 364 | 8736 | 8748
235 | 5640 | 5652 | 300 [ 7200 | 7212 | 365| 8760 | 8772
236 | 5664 | 5676 |[ 301 [ 7224 | 7236 |[ 366 | 8784 | 8796
237 | 5688 | 5700 || 302 | 7248 7260 || 367 | 8808 | 8820
238 | 5712 | 5724 | 303 | 7272 7284 ([ 368 | 8832 | 8844
239 | 5736 | 5748 || 304 [ 7296 | 7308 [ 369 | 8856 | 5868
240 | 5760 | 5772 || 3056 | 7320 7332 || 370 | 8880 | B892
241 | 5784 | 5796 || 306 | 7344 7366 [ 371 | 8904 | 8916
242 | 5808 | 5820 | 307 | 7368 7380 || 372 | 8928 | B940
243 | 5832 | 5844 308 | 7392 7404 || 373 | 8952 | 8964
244 | 5856 | 5868 || 309 | 7416 7428 || 374| 8976 | goss




i
' ) FIXED DISK SECTOR CONVERSION CHART
i (cont ) FLEXIBLE DISK SECTOR CONVERSION CHART
| .
! l ’ tarting | Track Starting | Track | Starting
1 Cyl. ! l-(f]e;d l H;:d fcw_ l Head | Heaq ICY’_ Head [ Head Lu’::)ar !~s‘.ecztorg Number | Sector Number | Sector |
00 01 00 21 ) 1301 26 2601
| 375 | 9000 | a012 9276 | 397 | 9528 | ggag b e i b 2653
376 | o024 | apzg 9300 | 398 | 9552 i 1379 % 2679
i 377 | oods | g 9564 00 aoo1 53 1379 29 2679
‘ 215 | gogs | oo 9324 | 399 | 9575 9588 01 0027 54 1405 30 2705
bl gl 9348 | 400 ( 9600 | og1p 02 0053 55 1431 31 2731
b 9096 | 9108 9372 1 401 | 9624 | gpag 43 0076 56 1457 257
bl ::;.:(1) - 20 | o132 9396 | 402 | 964z | ggan 74 37 o 1508 33 2753
gl 1 9156 : 2 298
pilf 382 | 9164 9130 99330 403 [ 9572 9684 06 0157 23 1535 34 2809
! 323 | 9192 | 9204 s [ doa | 606 [ 9708 08 0209 & 1587 % 2801
384 | 9216 9488 | 405 [ 9720 | 9735 08 0209 61 1587 36 2ot
9228 9492 | 406 | 9744 9756 (] 0235 62 1613 17 2887
385 | 9240 | ga5p 9516 | 407 | grgg 9780 | 10 g4l 63 1g2d 38 2913
i i 0287 64 1665 39 2939
12 0313 &5 1691
5. 1 0339 66 1717 40 i
il . 14 0365 67 1743 44 o
‘ 1 0381 68 1769 42 3017
_. 16 0417 69 1795 43 3043
fi V) 0443 70 1821 44 3069
| ” . 1 0469 7 1847 45 3095
| " 0495 72 1873 46 n
W 20 0521 73 1899 47
: 1 0547 4 31
| b 0573 Head No.1 46 i
(l ‘ 2 0599 49 2199
i H 085 00 1925 50 3225
i _ b D651 o1 1951 51 3251
! 26 0677 02 1977 52 3277
' ll I 27 0703 03 2003 53 3303
i _ 28 G;gg 04 2029 54 3329
i jE g'rm 05 2055 55 3355
i 3 0807 06 2091 o i
* ay 0B33 a7 2107 57 3407
l 5 0859 08 2133 58 3433
: 33 0835 09 2159 59 3459
f 0 3313; 10 2185 60 3485
36 1 2211 61 3511
p: , a7 0963 12 2237 62 3537
I 38 Jars 13 2263 63 3563
i 39 1647 14 2289 64 3589
I :tll 1053 15 2315 65 3615
i 42 1093 16 2341 66 3641
' 43 1119 17 2367 67 3667
,'l 41 1145 18 2393 68 3693
[ | a5 17 19 2419 69 3719
48 1197 20 2449 70 3745
47 :233 2 2471 7 3
j AR 1%75 22 2497 72 3797
49 23 2523 73 3823
1 24 2549
—I 25 2576
0]
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1100
1404
1110
q 173

47
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78

79
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HEXADECIMAL AND DECIMAL
CONVERSION

To find the decimal number, locate the Hex
number and its decimal equivalent for each
position. Add these to obtain the decimal number.
To find the Hex number, locate the next lower
tdecimal number and its Hex equivalent. Each
iifference is used to obtain the next Hex number
until the entire number is developed.

By Byte Byte

ABB7 0123 4567 0123 4567 [0123

MHex Dec|Hex  Dec| Hex Dec| Hex Dec|Hex Dec|Hex Deci
0 alo oo afo ofo ojo o0
| 10485761 65536[1 40961  256|1 16|1 1
1 2097182(2 n072f2 8192(2 siz|2 32(2 2
3 3145728)3 196608|3 12288(3 7683 48|3 3
4 4194304|4 2621444 163844 1024(4 68|a 4
§ 5242880|5 327680(5 20480|5 1.280(5 80[5 5
6 6291456(6 3932166 24576|6 1536(6 96|66 6
7 7.340,032|7 as58,752|7 28672(7 1792017 mz2|71 7
0 8388608(8 5242888 32768|8 2048/8 128/8 8
0 9437,184|9 589824/9 36864/9 2304|9 144|9 9
A 10485760 (A 655360 (A 40960|/A 2560(A 160|A 10
B 11,534336(8 720896(B 45056|8 2816(8 176|B 11
[ 12582812{C 786432|C 49152|C 3072|c 192|Cc 12
D 13,631,488|D 851968(0 53248|0 3328(D 208|D 13
E 14,680,064 |E 917504 |E 573¢4(E 3584 |E 224(E 14
F 15728640 |F 9B3040|F 61440[F 3840|F 240|F 15

6 5 4 3 2 1

Example: Decimal 10,484 to Hex
10,484 = 10484 - 8192= 2292 - 2048 =244 - 240=4-4=0

2

8

Example: Hex 28F4 1o Decimal

WFA= 2 + B + F +4
8192 + 2048 + 240 + 4 = Decimal 10484

E 4 = Hex 28F4

Powers of 16 Powers of 2

15" n ' n

110 512( 9

16] 1 1024 |10

256 | 2 2048\ 1

4096 | 3 408612

65536 4 8192|13

1048576, 5 16384 | 14

16771216 6 3276815
268435456 7 65536 | 16
4294967296 | B 131072| 17
68719476736 9 262144 |18
1099511627776 (10 524 288 19
17 592 186 044 416 | 11 104857620
281474 976 710 656 | 12 2097152 |21
4 503 599 627 370496 |13 4184304 | 22
72 057 594 037 927 936 | 14 838860823
1152 921 504 606 846 976 | 15 167772161 24

©
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DATA TRANSFER GROUP ARITHMETIC AND LOGICAL GROUP
I B r [ =
Move Move (cont) Mave . Add* Incremeni** Logical*
Immediate
AN TF [EA sE A byte 3 "A 87 A 3c A A7 y
AB 78 EB 58 B, byte pg B 80 B 04 B AD
AC 79 EC 59 C.byte (g C 81 C oc C A1
MOV— A, TA MOVH ED 54 MVI D, byte 1§ ADD- D 82 INR D 14 ANAH D a2 B
AE 7B EE 5B E, byte 1E E 83 E: 1C E A3
AH 7C EH 5C H, byte 25 H 84 H 24 H A4
AL 7D EL 5D L. byte 2 L 85 L 2C L A5 |
AM 7E LE.M SE M, byte ag M 86 M 34 M A8
BA 47 HA 67 '_A 8F B 03 s
8B 40 HB &0 B 88 INX9 D 13 B As
Load
B.C 41 HC 81 Immediate € 89 H 2 C Ag
MOV— BD 42 MOV HD 62 ADCH D A SP 33 XRAH D AA :
B.E 43 HE 63 B, dble 01 E 8B E AB f I
BH 44 HH &4 LXI4 D, dble 14 H  8C =N H AC \
BL 45 HL 65 H dble 21 L 8D e el & An ;
LBM 46 LHM &6 SP, dble 34 I M 8E i M AE 3
’—C.A aF LA 6F 5 [~ 57 BB
CB 48 LB 68 Load/Slore Subiract’ c  op B BO ¥
C.C 49 LC &9 LDAXB oa ocRd 6 15 c B1
MOV- Cc.D 4A MOV LD 6a 0 A 97 ORAH D B2
DAXD 1A E 1D
CE 4B LE 6B B 2P0 E B3 ;
LHLD adr 24 H 25 i
CH 4c LH 6C T ek c o g sl H B
CL 4D LL &D suB{ D 92 M 35 L Bs :
CM 4E LM 6E STAXB 02 E o3 e
STAXD 12 H 94 B 0B =
’—D-A 3 [ma 77 SHLD adr 22 L 95 pcx- b 18 A BF
DB 50 MB 70 i B 81
Aadr 32 M 96 H 2B
D.C 51 MOV MC 71 ap oy c By
mMov- Do 5o MD 72 A OF oMP'D Bk &
D.E 53 ME 73 B 98 E BB 54-
D,H 54 LMYH 74 cC 99 Specials H BG i
L SR swolp s 8
f E DAA” 27 M BE =4
ek ] H  9c CMA  2F E
byte = canstanl, or !og|calfarimmetic expression that evaluales to an L S gg STef S Arith &._Lugical '
g-bit data quantity. (Secand byte of 2-byte insiructions). ] M cMCt  3F Immediate :
dble = cé)réstam.tor logical/arithmelic exprassion that evaluates to a 1 ADI byte Cg VF"
16-bit data quantity, (Second and’ Third bytes of 3-byle P
im;m.u:tionsj.l:l AR R 4 Double Add + Rotate f QSII :3"'9 SE e
adr = 16-bil address [Se‘cundandThirdbylesols-byteinslrucﬂonsj. SBI b)'tte DE
2 ok = all llags (€, 2, 5, p, AC) aflected. ] e 5 LR a7 ANI byhea E6 i
** = all flags excepl CARRY aflected; (exception: (NX and nox DADA D 19 RRC OF Y ¥
affect no flags). H 29 RAL 17 XRI byte EE 2
T = anly CARRY affecteq. SP 39 AAR 1F ggjl Erte Eg it
yle



i g3

Notes: 1. This is MOV AM.

2. This is MOV M.A,

CH CONTROL I/0 AND ] ASSEMBLER INTEL® 8080/8085
A GROUP MACHINE CONTROL REFERENCE (Cont.) | INSTRUCTION SET REFERENCE TABLES
N ump Stack Ops Fadita INTERNAL REGISTER ORGANIZATIO
F Instruction ' N
JMP adr C3 B . C5 General: [ A Reg.(8) B Reg. (8) [ CReq. (8)
INZ adr C2 PUSHH D D5 ORG ' D Reg. (8) | EReg. (8) |
adr  Ca H ES END — 23 15 | EReg.(8) |
Cadr D2 PSW  F5 EQU o, FLAG BYTE B HReg. (8) | L Reg. (B)
JCadr DA SET | Program Counter (18)
B 1 [c]
0 adr E2 POP D g.’ Ds @ , z [MI = I = ! A Stack Painter {16)
Eadr EA o = DB | ¥
JPadr  F2 PSW*  F1 Dw | CARRY
adr FA | :S:WK:AHHV
'CHL EQ XTHL  E3 Macras: ( 2eR0
SPHL  Fg
& can gh?l;:rjo ‘ X: UNDEFINED e
ALl adr oD Input/Output LOCAL
NZ adr C4 REPT
C7 adr cc | REGISTER-PAIR DRGANIZATION
H OUT byte D3 IRP
NC adr D4 IRPC | Psw
IN byte DB
g anur DC EXITM e B _(B/C)(16)
CPE ::rr Eé St —_”‘ (@ | FLaGs @)] D (D/E){16)
! ontro - - ¥
CPadr  F4 Relocation: NOTE: Lefimost Byte is high-arder H_(H/L) (16)
CM adr =) oI E3 ASEG NAME byte for arithmelic operations and Prog. Ctr. (16) fi
=1 DSE addressing. Lefl byte is pushed ‘an =
r_' El FB CgEg SI:éﬁ slack firsl. Right byte is Popped first. Stack Prr. (16)
i feum NOP 00 PUBLIC MEMORY !
| gg HLY: 76 EXTRN , REGISTER PAIR AN
c8 ! Conditional ' . 3
DO Ne‘(“a;;‘;‘g‘:l:i‘;"s Assambly: Register Pair
D8 IF PSW | B D H
§ Eg RIM 20 ELSE (A/F) | (B/C) | D/E) | (H/L) | sP| PC
N = SiM 30 ENDIF ~ INX 03 | 13 | 23 |33 i
ik ik DCX 0B 1B | 28 |38 D
& Constanl Definition LDAX A 1A | 7E(1)
% ASSEMBLER v STAX 02 12 77(2) 5
L Restari REFERE NCE 0BDH Hek LHLD 2A &
! 1AH SHLD 22 s
3 9 ClperRtoss s LxI o1 | a1 | 21 |31 |cag
1 CF 1) 105} Decimal PCHL E9 L
| 2 D7 NUL - XCHG EB E
- RSTH 3 DF LOW, HIGH 7 ]_ { DAD 09 19 T 25| 39 A
| 4 E7 47 60D, SHL SHR 72q [ O¢ta PUSH F5 | ¢5 | D5 | g5 P
y 5 EF s 110113} B POP F1 c1 D1 E1 P
‘ 6 F7 NOT 001108 Y Sl = £ g
7 FF AND TESTY ascn
- OR. XOR AE

3. This is JMP,.
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CH CONTROL

GROUP

\

&

JMP adr

Z adr
o

adr

C adr

JC adr

O adr

E adr

P adr

- adr
PCHL

il

Call
GALL adr

CNZ adr

CZ adr

CNC adr

CC adr

PO adr
PE adr

‘CP adr

- CM adr

=

RET
=

ANZ

- Rz
 'RNC

\RC
'APO

~ RPE

g
~ RM
X

]
|

RST

'HI‘U)U‘!AMN-‘D

Jump

Cc3
c2
CA
D2
DA
E2
EA
F2
FA
Eg

cD
c4
cc
D4
[ole
E4
EC
F4
FC

Return

Cc9
co
cs
Do
D8
EO
E8
FO
F8

Restari

G
CF
D7
DF
E7
EF
F7
FF

1/0 AND ASSEMBLER
MACHINE CONTROL REFERENCE (Cont.)'
Stack Ops Pseudo.
Instruction ’
B . C5 General:
PUSHH D Ds ORG |
H ES5 END
PSW F5. EQU
B G SET
POP D D1 Ds
H E1 DB ‘
PSW*  F1 DwW [
XTHL E8 Macros:
SPHL  Fg O [
ENDM
Input/Output LOCAL
REPT
OUT byte D3 IRP
IN byte DB IRPC
EXITM
Controf Relocation:
1 ASEG NAME
DI F3
El FB DSEG STKLN
CSEG STACK
NOP 00 PUBLIC MEMORY
HLT 78 EXTRAN
|
New Instructions Conditional
(8085 Only) Assombly:
IF
RIM 20 ELSE
SiM 30 ENDIF «
ASSEMBLER Constanl Definition
REFER
ENCE DBDHJ_ —
; 1AH
Operators
1,) 1050} Decimal
ML 105
LOW, HIGH 729]. Octal
*./, MOD, SHL, SHR 72Q
4 — 110118} ;
NOT ooi10g J° Binary
AND ‘TEST'
_OR, XOR g [ ASCH

INTEL® 8080/8085

INSTRUCTION SET REFERENCE TABLES

INTERNAL REGISTER ORGANIZATION

05 FLAG BYTE

[Tz el T 7]

Op
x cr

]

X: UNDEFINED

B Reg. (8)
D Reg. (8)

C Reg. (8)
E Reg. (8)
HReg.(8) | L Reg. (8)

Program Counter (16)

REGISTER-PAIR ORGANIZATION

PSw

—

NOTE: Lefimost Byle is high-order
‘byte for arithmelic operalions and
addressing. Lefl byte is pushed on
slack first. Right byte is popped first.

Stack Pointer {16)
CARRY
PARITY
AUX. CARRY
ZERQ
SIGN
B (B/C)(186)
D [D/E)(16)
H  (H/L)(186)
Prog. Ctr. (16) |
Stack Pir. (16)

REGISTER PAIR AN

Register Pair

PSW B D H

[A/F) | (B/C) | (D/E) (H/L) | SP|PC
INX 03 13 23 | 33 I
Dex 0B 18 28 | 3B Dy
LDAX 0A 1A | 7E(1)
STAX 02 12 77(2) S|
LHLD 2A 15
SHLD 22 S
LXI 01 1 21 31 |C3(3)
PCHL E9 L
XCHG EB E:
DAD 09 19 29 | 39 LA
PUSH F5 c5 D5 E5 FP
POP F1 1 D1 E1 Py
XTHL E3 E
SPHL F9

Notes: 1. This is MOV A,M,

2. This is MOV M, A,

3, This is JMP,
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ASSEMBLER
REFERENCE (Cont.).

1= o]
Pseuda

Instruction
General:

ORG
END
EQU
SET
DS
DB
Dw

Macros:
MACRO
ENDM
LOCAL
REPT
IRP
IRPC
EXITM

Relocation:

ASEG NAME
DSEG STKLN
CSEG STACK
PUBLIC MEMORY
EXTRN

Conditional
Assambly:
IF
ELSE
ENDIF

Constant Definition

o201 v
101%2]— Decimal
;gg]— Octal

I

TEST T ascu

INTEL” 8080/8085
INSTRUCTION SET REFERENCE TABLES

INTERNAL REGISTER ORGANIZATION

B Reg. (8] | C Reg. (8)
D Reg. (8) | E Reg. (8)
& HRERTE o H Reg. {8) | L Reg. (8)
Program Counter (16)
|s|zlxlAcJ"|P|x|c| Stack Pointer (16)
CARRY
PARITY
AUX. CARRY
ZERD
SIGN
X UNDEFINED.
REGISTER-PAIR ORGANIZATION
PSW
— B [B/C)({16)
FLAGS (8) D_(D/E)(16)
H [H/L)(16)

NOTE: Leftmost Byte is high-order
byle lor arithmetic operations and
addressing. Left byte is pushed on
stack first. Right byle is popped first

Prog. Ctr. (16)
Stack Ptr. (16)

BRANCH CONTROL INBTRUCTIONN

Flag Condition]|  Jump Call Mkt

Zoro Teun " CA (&} (o e O

| ZerorFalue JNE €3 | ONEZ O cA | HNE CO

[ | CarrysTrye JO DA [ G DO AC DR

| , |__Carry+Falso JNG D2 | NG 04 | ANG DO
! Sign-Panltive o F2 (e Fd | HWEFD

$ SigneNagarive | JM  FA [ OM  FC | AM  Fa
| Parity=fven PO BA | OFE EC | HPE BB
 Parity=Odd JPO B | GPO B4 | RO ED
Uncanditiona! | JMIF - €3 | GALL  OD | KET O

ACCUMULATOR OFERATIONS

Cinle Funation

AF | Clane A aned Ulaar Garey
W7 | Cluar Coriy

AP Camplumain Cairy

20| Camplammint Adeiiisinio
a7 | Bet Gorey

07 | Rotate Lah

Or | Rolste Mgy

17 | Wataie Lol Thiu Caivy

| Rarare Right Thiy Cairy
27 | Dagimal Adjusl Aveuin

Register Pair

PSW B D H

(A/F) | |B/C) | [D/E] | (H/L)| SP| PC | Funection
INX 03 13 23 |33 Indrement Register Pair
DCX 0B 1B 2B | 3B Decrement Register Pair
LDAX aA 1A TE(1) Load A Indirect (Reg, Pair holds Adia)
STAX 02 12 77(2) Stpre A Indirect (Reg. Pair holds Adra)
LHLD 2A Lead H/L Direct (Bytes 2 and 3 hold Adra)
SHLD 22 Stare H/L Direct (Bytes 2 and 3 hold Adr)
LXI 01 11 21 31 |C3(3)] Load Reg. Pair Immediate (Bytes 2 and 3 hald immediale data)
PCHL E9 Lead PC with H/L (Branch to Adrs in H/1)
XCHG EB E>ghange Reg. Pairs D/E and H/ L
DAD 09 19 29 39 Add Reg. Pair to H/L
PUSH FS cs D5 E5 7 Push Reg, Pair on Stack
POP F1 C1 D1 E1 Pcp Reg. Pair off Stack
XTHL E3 Exghange H/L with Top of Stack
SPHL F9 Led SP with H/L

Notes: 1. This is MOV AM 2. This 1s MOV M.A. 3. This is JMP.




Trupt

T 22
23
24
25
26
27
28
29
2A

INX
INA
DCR
MV
ALC
DAD
LDAX
DCX
INR
DCR
MVI
RRC
LXx1
STAX
INX
INR
DCA
Mvi
RAL
DAD
LDAX
DCX
INA
DCR
MvI
RAR
RIM*®
Lxi
SHLD
INX
INR
DCR
Mvi
DAA
DAD
LHLD

*8085 Only.

DCX
INR
DCAR
Mvi
CcMA
SIM*
LX|
STA
INX
INR
DCR
Mv|
STC
DAD
LDA
DCX
INR
DCR
MvI
CMC
MOV
MOV
MOV
MOv
MOV
MOy
MOV
MOV
MOV
MOV
MOv
MOV
Mov
MOV
MoV
MOV
Mov
MOV
Mov
MOV
MOV
MOV

H
L
L
L.byte

SP.dbie
adr

Sp

M

M

M. byte

SP
adr

SP

A

A

A.byte

BB
B.C
B.D
B.E
B.H
B.L

BM
B.A
cB
cc
C.D
C.E
CH
CL
CM
CA
DB
DC
D.D
DE
DH
DL

56
57
58
59
5A
58
5C
SD
SE
S5F
60
61

62
63

64
65
66
67
68

69
&A
6B
6C
210}
6E
6F
70

71

72

All mnemonics copyright €Intel Corporation 1976,

MOV DM
MOV DA
MOV EB
MOV EcC
MOV ED
MOV EE
MOV EH
MOV E,L
MOV EM
MOV EA
MOV HB
MOV HC
MOV H,D
MOV HE
MOV HH
MOV HL
MOV HM
MOV H.A
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