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ul s of the software of MONGS and DOSES the hardware must
meet to rhain reguirements., Some cards and a  bus board_previously ublished
are 1 with a flopsy disk controller (FDO)  board. The cards
ished by Elskbor reed some wmodifications to remove a few srrors. The mesory-

is also changed. Here are the cards needed for a good working systewm.

= (Elaktor Holland/U. K., Dec. "83)
= CET (Clektor Holland/LL K., Nov, *83)
-y cartd {Ziektor Holland/U. 8., Bep. 83
- D¥M. Ram card (Elektor Hellanmd/ULK., Bpr., 78D

- dipk comtrelier card (KIM Users Club *85)

The powsr supply

the powar susply we want to be brief. You may be able fo use
from yvour old svetes. It is very sasy to build a power supply.
yRing Ui remantss

& fmps. The power you need depends of the number of

Donpsrn
SURply
'$n;"

at about I Awmps.  The power of this current depends of the
pber of disk-drives you are going to use. The system uses the +1¥
u;§?qgﬂé Cfar‘tﬁe dyramic ram cards, the RE 23T interface and the
FS A% I o

o
0.5 Amps.
at 005 Pmps.

~12 Volts at abo

Frother solution for the +5 Volts power suply is to wmake a power gup?ly
10 Volts and te mount on every connector on the bus board a 5 Volts
ith this e i Bhe inberference is at a wminimum.  But don’t forget

i 0 onF as close as possible to sach stabilizer.

for
shahi
B wme

vikor of 1

noard

avrdd depends on the nuwber and kind of cards  vou

you can take Ehree 1EK Byte ram cards or  you
Bute ram. If you use the Elektor’s Ownibus card
you have snough for the n Future, You can also
net advised to cormect the cards with connect-
viold problemss with $iming. If timing problems
s to garts Frowm the address signals, the
R/W, RAWM R/W, O and Q2.

seet 378
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< is an Elektor O card equipped with a
1naA93r*1;Ze which you will need to refer
2y 1983,

ore have to bhe corrected and some small modifi-
TI0 % &o be used as an exteral interface. The
type (B1i6) and the ROM (IC &) is & KByte (2784} .
seiechions have to be made for these, the V
Lrenits for debourcing the contacts of the HFELT ana NMI Meys
DEED ArE NECESEETY.

W &hggawf that each of interface ICs {the two VIR's and the RACIAY is
cormected  to & 35 way D ﬂarnewtg We have given our wiring in the hope that
were  wiil  oopy it IF al1 N§er¢ do the zabme it makes it easy to  exchange
i & good jgpa to make a pard fromt and attach the commectors £o

ripment. It is

it

Chanpes on the OPU card

The VIA ID 2, waich we will refer to as VIR 1, is used for the comwuni-
ol pva? ool VIACOYM and Tor bhe data signals of a centronics  interface. VIA
e VIR (IT 3) handles the pﬂp"r out and %9Iecu signals of the centro-
ce and inpuks From a parailel keybeard. The diodes DI to DI6 are no

&ahgw“ n%ﬁﬁb%asg arnt pe poithed.

The  beapee iy
o Lo use a dual
‘HJQQ and half
vig=shol and a by

Pas it opan
Yo 3

tnxggw“m4 orn megative edges of URE of VIA 2. [One way tu
! cr, half of it as a onew-shot o fix the ieng
te the beep. Anothar ﬁnxutaoﬂ is to use an NMEISS
Alternatively half af a_T4l.B1a3 mongstable/flipflop
zer directly. The 3 peqﬁlhigltles are drawn in

Ceonbact beusce of the REBET and MMI keys an extra circuit is
pepd is baken from tﬁe ariginal JLMEDR computer (Elektor
"iniiﬂ* falland, March 1980 It is reproduced in Figure 4.




Errors on the CRU card

In the schesatic diagram and on the card you can find fwo errers., Both are rela-
tzd to the address-selectian from the Rowm or Ram. fegording to the disgras it is
spssible to select the Eprom during a writs-cyole. That means, that the data of
{he procesbuffer {IC §4) is put _on the slob together with the data of the Eprom
The solution is guite, simple. Disconvect, on the card, in & from I 17, fAnd
connect pin & of ID 17 wigﬁ pin & of IC 2h. Tee result is st the Eprom will be
szlected only during RERD-cycles. The serond to Rem IC &, In
the diagram happens sogething nasty. The sde by MEGS Trom

jal

el

iR
Y

the address-signals is low much sariier than w. The result is
that the snd of & write-oycle the data signal ve the bri- L4
At that soment the or ceshuffer and the ram ar the same Lime
CEhat will giva prebless.  You can selve this by ly-writs pos
bility of fhe ram. The Read-drite line misst be :
line. You can do this by discormecting pin £ of
with pin 8 of ID Z0.
Jumpars on the DRU pard
via
SHer
Envo LIz w2
: #3112
17-18
Ram SOEO0-LFFF PLY i-2 LY (1= 2
: B
L0 Open : g
i i5~18
. i7-18
itz EC100-3L10F A-FiS E-411 H~{8
. — fon
- IG3 #0110-$011F B-£14 F-R130 I-A7
104 . &0130-4C13F 0 - o o-dT3 . s-A% 0B
b D~ATZ
Sundries PR
PLZ
B3
PLA
PLE
PLE
PLY
o ~L.8
PL1G
H-N
P2




D-cormections on the CPUY card

1oy AN
A ¥ PN la
g 2 I = Keyboard
[~ B o B = Printer
: S H H = REEIZ
LI A LI
138/ 13 i/
1oEn
TN 14
fmmmi X
ptd £ Toe let the RS2Z32 work properly on the wmonitor software
fomee : without hardware handshake make the following cormections
H LI N gﬂ commector T ¢
: 8 H & - 8 -~ 11
N B H iy 2 is the oukput !
b 25 Fin 3 is the input!!
13 57 .
CUONNECTOR A CONNECTOR ® CONNECTOR O
(ACIR
1o Via 06l 1 - Via 1 CR 1 1 = no.
2o~ Vig § PRG 2 - Via 1 PRO 2 - T0
3o Via 2 PRl 3 - ¥ia 1 PAL 3 - RD
4 -~ Via 2 POZ 4 - Yia 1 PAZ 4 - RTH
g~ Yia 2 PR3 5 - Via 1 PR3 a3 - LT8
B - Yia I PR £ - Viag 1 R4 & ~ DBR
7 - Via 2 PRS 7 - Via 1 PAS 7 - GND
£ - Via 2 PRE 8 - VYia | PRG 8 - BT
g - Via & PRY 3 - Via 1 Pa7 9 - e,
10~ Via & CRE 10~ Yia 1 CAZ 10 - N.C.
-~ b 10 Yold i1 -+ 10 Vol 11 - + 10 Vol
-+ 8 Yoig 12 -+ B Volt 12 -+ 5 Volt
—- BND 13 - GND 13 ~ BND
-~ Wi CRL 14 - ¥ia 1 CBY 14 ~ s
~ Via RO i5 - ¥ia 1 FBO 15 - o
- Yig 2 PRI 16 - Via 1 PRI 16 ~ v
2 i7 - Via 1 PBZ 17 - me
J5i 18 - Via 1 BE3 18 - e
i9 - Via 1| PR4 19 - ne.
2o~ Yia 1 PES 20 - DTR
#1 - VYia 1 PBG 21 - .
22 o~ Via 1 PR7 22 - e
23 - Via | CB2Z 3 - MG
240~ Via ¥ FRA 24 - nar.
25 - Via 2 PBS 25~ MmO«



of course, to conmest cother cards on this system.
ﬂuwgvm” cards with the same address-shruchure sentioned above
yoor atabic ram cards.  If vou commect a keyboard on the VI
¢ ive low, =g iF you don’®t use it, cownect it to
te cenbronics intkrface is active' nigh and  should

¥ AT a7

Ba h13ﬁm %0 5 Volts 1F Lnuse
hardware may be look a little bit complicated but it is  very
simple tn Mange an aly waéy existing OHIO-DOS bys?em into a WMON/DOSES system.
y pEpple have done so. Fer questions or problems you navn you o can always
STV ch“‘af “‘EE oiu

T VIR ang ACIR cormections

software gxpecis the paripherals to be connected according to  the
e o suggest to use Bub-D commectors. There are several _systems
conrectars se it looks useful to us bo p*ognsa a standard. In this
printers and modewms could be sxchanged.

L2 PORT B (PL 1)
Centronic printer
DR - Mardshake Input LBL - fAcknowledge
DRI - Hendshake outpul CEZ - Strobe
SO0 - Datahit O FRO - Databit O
Tl - Databit PRI - Databit i
BEY2 -~ Datahit 2 FRZ - Databit 2
MRS - Datablit 3 EE3 ~ Databit 3
T4 - Databit 4 FE4 — Databit 4
BOAE ~ Databit B PRS - Databit 5
BOE - Datahit & FRE ~ Databit &
ER7 - Databit 7 PE7 - Databit 7
g%yb grd g?iﬁr?iﬁignggg -
L1 — Bhrobe ¥ CRI - neo.
YRS

CRZ ~ n.r. * CB2 -~ beeper
FAO ~ Databit 0 2 FRO ~ noo.
Byl - Databit 1 ; PRI ~ rmec.
PHEE - Databit 2 i FRE - neos
PRS- Databit 3 i FES - ..
P4 - Databit 4 § FL 3 PR4 ~ Paper out (BND.)
PAS - Databit 5 3 PBZ - Belect (+5 Volts)
FOE - Databit & % FEE - rm.oc.
FE7 - Databit 7 i OBE7 - fa .



lektor’s video card should havp a 16 #MHz crystal. Yoo must also
ber generator gsade by The Ciub because it allows inverse
ared of the video ram is $D01®-$D??" The CHTD is pl aceﬁ on the
0-50147 (addressed 4 times, but only 2 are negcessary. The jumpers
selection must be set according 0 the table below.

E - Ais K - 870 B~ A5
5 - B4 L -8 g - A4
H o~ AL3 M o~ RE R - A%
T, N o~ &7

E - ALl J - 11 o - &6

Tha dynamic ram card

The addresses From $0000 4o $BFFF are cccupied by RAM, some 48 K is o~
can He made up of fthres 18 K cards or one 16 K card connected to 64 K
v 4l Koy ‘ﬁ@ lan» solution has some advantages. [t saves two siats;

b= smaller. The current from the +#5 VYolts, +12
@, How to change the card can  be found in
: fqaux They give also attention to it in the Elektor’' s
land and Bepmany . In the Bpecial, however, the address—
encs ab SDFFF,
are some problens wit

e

d the DRAM cards bubt you can solve thewm with
Lo be found in DE 6502 RENNER, ng. 28, Oct. 1983, page &. Some-
B8 ussd hy Elektar are enungq, fou can find these 1in hlektnr
. behind the article about OHIOD FDO cavd, on page 79

Filoppy disk controller. To use the software
| card of our cleb” prazEﬂ», You can make this card
way is to use the card developed by the KINM Users Club
i a doubie- $1ﬁ@§ qr called Eurcrcard, added with soldermask
e bent wwashwu o CHD/DAM the hardware descri pition assambly is very
BEBY, ﬁe%wr o tihe manual From Qagﬂ 13 ﬁm Fingd out how to build the card.




ipan and on the card there are two errors.  Both are related
Finn from the Hom or Ram.  Becording to the diagram it is
bo ol S Eprom during a write-cycle. That wmeans, that The data of
ﬁmuf“ﬁr CIF 14Y ism pul on the bus together with the aata of the Eprom.
wion is guite simple. Discormect, o the card, pin & frowm IC 17, and
@nneﬁt pin 6 of I0 17 with oln & of . dC 20, The resull is that the np?ﬁm wzi& he
lested mnay ﬁt“lﬂg RE QDvaﬁge%. The second error is related to Rawm I0 5. The
whi enable’ that {s made by NEO from the address-signals ie low wmuch earlier
»%w Rean-Write line. The result is tzaf the #v of a write-cycle the data
P bbb ram lPﬁV? Lhe tri-stabe. AL that moment the busbuffer and the ram
; 4 md fhat w%l; give ﬁ&ce;ama, You can solve this
ibility of the ram. The Read-Write line must be
ting. You can achisve this by dlmrnnnect1ﬂg pin
7&@ﬁt*ﬂg it fo pin Beef IC 20,

my ua

11 Em“
af IT

Bahe O rard

CRU pard you can select the Eprom, Rawm and the
Thare are also jumpers for %he 5ystam clock eto.
and how Yo selsdt iﬂem.

i- 2 MLz
Fe &
FLEOO~-SOFFF FLLE i- & BL3
BLIO Oper
e [ g-A11 H-A8
IC3 B-A14 F-B10 1-87
04 Cc-8T% B-AG I-BE
B_..
Hund ries Harallel Centronics ocutput (printer’
YIGDOH
Kayboard

sP'

Open (not used?
Frinter/besper
Open  (not ussd)
i~ ¥ (Busy-signal comes from ACIAY
e 4 {1 WHD)

men  {(internal clock)

Close {(no interrvupt)

Dlose {(no DA




MOTY map

To  powplebte the docurentation of fhe hardware a menory sap will be
LT %&Pﬁ yvou pan Tind bthe entire memory map, written including via's, acia’,
oyke, eto

H &
H H
$ H
i 4B K byte H
H REM b
3 H
H % :
P .
£ :
jMaleie) g -
s
:
[aleld -
.
s

CO0E
C100 =
: Via 1 :
Gl
D120
o130
o Effective @ C130-C134, rest double addressed
Li40 )
: CRTC : Effective ! ClAO-Cl41, rest double addressed
Ci4a8
: free H
CROG
: 2 K Byte Ram @
DOOG
: 2 K Byte Ram @
H Video :
DAOG
H fres : Heserved for utilities in videoram
E000 -
: BK oyte Eprom :
4 Mowitor H

T
m
]
1




Bus sarmections (Elektorbus)

1A -~ +8 VYolt 10 o~ +5 Volt
28 = 1.0, : 20 G
n - e gg g 612 Vglﬁ
411 - Srgund L= Groun
En - WEE =¢ - RDY
&R - nao. &C - "
78 - D1 7C - DO
2R - D3 ac - D2
9 - D 9t - D4
v e - 2
1 = 1l O« i -
17 - TR izC - WMY
S B P 130 - 0O8C
148 - n. o 145 - 80
180 - e 180 - mu e
1EA = Bround 160 - Bround
178 - nen. 17C = +13 Volt
18R - -5 Volt 18C ~ n.c.
164 - P1E 190 - Ala
# - RLZ 200 - ALZ
4 - fpty 210 - A10
4o~ R9 22C - A8
b - /A7 230 - RE
- A% Z4C - R4
A3 250 - A2
a1 260 - A0
phase 2 270 = ¥l Cu
e 24 280 - 8Y|
ol i N 290 - R/
phase | 300 - meo.
51n ~ Ram R/ 218 - moe.
L3R o~ Ground S20 ~ GBround

Some of the commections are not used. These are for fubure use. Think
of bat¥ery backup, programming veltages for the Epromwer, etc.

éeme of the signals will not be krown by everyone. These are the
signals are used by the E5C0Z., Because we don’t want to close our eyes to  this
processor, we have named them already. They are connected to the CPU card too.

If there are other users wanbing to build the system on their own,
uming this bus by means of wire-wranping or whatever, there remains the possibi-
lity of exchanoe, 1f somesne has problems with a card then it is often  helpful
to " exchange 1F with others, New developments by the club will alse be based on
use of this bus.



HOW TO MODIFY THE ELEKTOR 64K MEMORY CARD FOR USE WITH DOS65

To make this card work with DOSE5 v2.0 a few changes to the addressing are
required. Proceed as follows:

1% Build the card out of TTL LS or TTL HC(T)MOZ. 1 have built mine from TTL

ut do not env1sa§ many Pproblems with HOMOS versions prov1ded it is
remembpred that_ only HCT devices can be driven from TTL LS. Seven 62864 xams
are needed, the IC15 socket remains empty.

2) Reduce R27 (1K) to 390 ohms Otherwise it will not function reliably with
5002 processor. On ard 107 was a 7412, but I am not sure if this

crucial. BSee the note about HCMOS cpu cards below.
3) Set all the dip switches off. The links are made as follows:
E-L

no connection

4) Lift pin 8 of IC6 out of its socket then make the following connections
when viewing the card with the writing the correct way up:

=

Connect a 1K resistor from IC6 pin 13 to +5 volis
Connect IC4 pin 3 to P left.

Connect IC6 socket pin 8 to N centre.

Connect IC6 pin 8 to N right.

Connect 1C4 pin 12 to H.

Connect IC4 pin 14 to IC6 pin 9.

The card now occupies $0000 to $DFEF and will ogerate at 1 or 2 MHz. The
etfeot of these changes is to connect Al3, Al4 and AID to the inputs of N9 and
place an inverter (NZ) in its output.

3k ok 3k oKl sk ok S SR SR ok o o RO BOR KK KK KRR SROK KKK KK

Note abont HCMOS cpu cards: ou bulld Eour c%u card from HCMOS then leave
1C9 as_T4LS01, ICY as T4LB504 and G20 as C7 can be 74HCUO4 provided R1
and R2 are increased +to 1K5, but I tound that it then worked unreliably

n
with the 65002,

Note about VDU cards: Everyone encounters screen flickexr with these cards. It
can be cured by replacing IU8 bg a 74L30 when usin an NMOS 6502, However the
most effective solution  _is at suggested by Albert v.d. Beukel in De 850&
Kenner issue_ 46 age 17: Reoonnec IC8 pin 1 to 02 (pln 27a of the 32
connector). I built mine from HCMOS IC’s with the exceptions of ICZ20 and 1621
which 1 could not obtain.



=

UBINgG S&&MQ connectars 50 it Ipoks useful fo us to propese fo mnﬁméixze‘,,
uay keyboards, ;g;ﬂ%é“s and mod i

t is also possible, of course, Ho connect other cards on this gyaté%g
It hould be bowever, ©ards with the same sddress-structure sentioned above,
4 EN0UL ., HIWEY f Wil W NE SEme 8 U
i.g  the Epram&er or static TEM rasdQ, If you connect a keyboard on the VIR y&u

Csust. Qﬁ?&‘ué? that the sirche is :ﬁy‘va low, £0 if you don't use it, you should

connect it with sarth.  The si ? zi-select iz alzo active high., If this signal is
high, you should comwect it with +5 Volts,

This hardware wmay be look ittle hit c&mpl;c&*e& tut it is very
sinple itz hange an alrzady ex 10-008 systea intn & MON/DOSED sysbem,
Yany people didiss.  For guist GHIENS you heve you A8y Blweys oontact

he club, ¢
~ The VIA and BCIA commections

?a 5ﬁ”twave gxpeots the peripherals 4o ba connected acc nﬂﬁzwg to the
table belo We alns »gggéﬁt to use Bub-D vonmectors., There are several )

ws - pould ba ex~hangsd,

TER B i e o A
A4 L oRTEB
?”**am S Centronie printer

£ - Handshake ieﬁut {B1 - thn&wisdge

£A2 - Handsha CE? & Gt robe

280 ~ Databit O FBO - Databit O

FAL - Databit 1 PEL - Datahit 1

a2 - Databit 2 PEZ - Databit 2

PA3 - Datzbit 3 ERE - Databit 3

PO4 ~ Databit 4 OR4 - Datehit 4

PAS ~ Databit 5 SRS - Detebit B

PAE - Databit & ERE - Databit &

PR7 - Databit 7 PR7 - Databit 7.
fEara ' PORT B

Keyvboard aun%ra}SIQHals

LAl —~ Btrobe ) y e CEL - e,

CQ?_» Te Ca } CBz - &éépeh

PRO - Datzbit O PEO - mae.

PAL - Databit 1 » FEL = n.e.

FAZ - Databit 2 FB2 = m.o.

PAZ - Databit 3 FEZ - meo.

oA4 - Databit & PB4 - Paper out (GND.)
PAT — Databit S gt o~ Belect (435 Volts)
PAG ~ Databit & PES - nuc.

PO 7 - Databit 7 PE7 - n.c.

i

<:\i:*9 connections on the CPU cax;\\\\
- —»ﬂ’/j}

U .
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4o i - Via 3 0H & B B
z - 2o~ Wia 1 PRO Z =
J e 5~ Via 1 P&l 3~
i~ & ~ Via i PA2 4 -
5= 5 - Vis 1 PR3 8 -
& - &~ Via 1 04 CE -
3.~ 5 7 - Yia 1 PE3 7=
B - o & -~ Via 1 P& 8 -~
g - 27 .8~ Via L PR7 g .-
10 = * TG - Via 1 DA2 0 -
11+ o 11 -~ + 10 VYolt 11
12 - + 5 Ysi 12 =+ 5 Vgl 1z -
CASTIEND e 13~ BND : 13 =
i4 - ¥ia 2?81 i4 -~ ¥ia 1 CBL Lo~
15 - VYig 2 20 i5 = Via 1 FBEO 15 -
i& Via 2 781 16 ~ Via 1 PRI ie ~
17 Via 2 PBZ 17 - Via 1 PRZ 17—
8 Via 2 PE3 i8 -~ Via 1 PE3 18 -
19 Yig 2 734 i3 - Vig i PB4 g -
20 Yia 2 CBE 20 - Via 1 PES 20 -
21 2 RBEs 21— VYia | BEE z1 -
22 2 i - i 4
25 4 o i L
24 - z -
25 = C2 =

]
ik
A

3
on



8lots commections {(Elektor’s slets)

+5 Volt

Toot T o o 3o Bk ot ot ot o

18 ~ +5 Volt ic -
28 - n.o. 2C - n.e.
3/~ n.c. 3C -~ -12 Volt
48 - Brpund 4C ~ Ground
SA -~ RES 5C - §QY
6R - n.c. &C - HL
7R - D1 7C - DO
gn - D3 C - D2
o - D5 8C ~ B4
A e ok
128 — Ir 120 - WMl
38 - n.o. 13C ~ OsC
4B - n.eo. 140 - 80
=R - no, 15C - n. .
EA — Eround 16C - Ground : gl
7R - n.o. 17C - +12 Volt
88 -~ -5 Volt 18C - n. o
98 - Ai5 18C - a4
R - 213 200 - Al2
iR~ a1l 2iC - A1
=8 ~ A9 22C - A8
238 -~ A7 23C ~ 86
248 ~ A5 24C -~ Q4
258 - A3 25C -~ Az
280 - Al 26C - RO
278 ~ phase 2 CETE - neo.
ZB8 - n.o. 280 ~ SYNC
258 - n. o 29C - R/
SOR ~ ohaze | ; 30C - noc.
ZIR -~ Ram R/W 310 - e
328 -~ Bround 32C - Bround

; Some of the connections are not used. These are for fubure use. Think
ef hatterg backup, prograscurrents for the Epromser, ebo,
ome  of the signals will not be krown { everyong, . This are the
signals, however, used by The 65C02, Because we don’t want to close our eyes for
this processor, we give these signals a name already. They are tonnected to the
ZPU card too.
If there are other users wanting fo build the system hy their oW,
using this slots by weans of wire-wrapping or whatsoever, the exchange-possiblic
of cards stays for them. It happens Ehat somebody has problems with a card
and then it is nice to exchange., New developwents by the club will also be hesed
or use of this slots.



Harual to build the fleppy disi controller

have the Tlo sk controller card BUOZZE it is easy to build.
is also Mnﬁa;bie o build it yourself with the schenatic diagram
wraps or road rwwmers.  But we don’t think it's worth the efforg
card is nob very supensive. This manual describes the use of

Ve in gunﬁ guality sockets, such as
0 the pard, After soldering the sockets

surniad pin onsg
srp o mound
you buy the pawg

?ﬁ‘f Y ave a piteh

eleckrol
i 4%

‘@ nat teo big. The casacitors L2 and
is &5 ma Fnr G2 oand 030 IT the lesad
excesd .8 s they will not  fit
st b0 solder them to twe smaller

CGHﬁWPtn“ ig a right angle type so you can plug in a
iF you decide to make fthe cable betwesn comector and
tion o t~0 num-bering of the commections. The
d divectly it is better Yo use IDD connec-
already he hhon canle with a female 34 way
: xvmnwra ari the card are sade with wire links or
rd with JRE the most significant bit.
ab BRODO to SLO0L

tahle below.

PRI JET -
TR -~ O
JRG - O
Jng - 0
0 o JEE - 0
Boo-n -
o s:;
sumpEr is upright, then a "1" is & commection
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Command list of MONITOR

B

HARK
XAXK

5

R
al,a2,xx
KAXX
XXXX
al,aZ,xx
al,aZz
al,az,a3

al,a2
al,a2,a3

+ oE < O "W X om M= Do oow

x,¥
- X,V
XX

$
# xx
<

al,a2,xx..

Modify =ddress

Set breakpoint

Memory between al and a2 compared to xx

Dissasemble from xxxx

Execute address xxxx

Fill memory between al and a2 with xx

Hex and ascii dump of memory between al and a2

Memory between al and a2 is copled starting at a3

List registers

Clears screen - purpose not known

Quit

Work out checksum of contents of addresses al to a2

Memory between al and a2 is compared to memory starting at a3
Memory between al and a2 is searched for number or string xx
Performs 16 bit hex addition x+y

Performs 16 bit hex subtraction x-y

Converts decimal to hex

Converts hex to decimal

Continue execution from previous address

Repeat previous command line
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