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COSMAC INSTRUCTION SET

In order to better understand the instructfon set of the
COP1802, some explanations are necessary (see APP, A) :

1, As the COP1BO2 has 16 registers, many instructions exist
16 timesz, for example the first instruction BN means LOAD
via N, with N = 0.,.F. This means that one of the 16 regis-
ters (N) is used as pointer (16 bit) to memory and the infor-
mation (data) at this location is loaded into the D-register.
This "N" 1s valid for 10 instructions and so uses already 160
af the 256 possible op-codes.

2. A second type of instructions is referenced to register X.
73 means STXD (store via X and decrement). Here the 4 bit
¥-designator (0-F) points to one of the 16 registers. The
contents of this register (16 bit} points to one of the 65K
addresses. At this location, the information of the D-
register s stored and afterwards this register is automa-
tically decremented (stack operations) to point again to a
free location.

1. A1l registers can be incremented and decremented.
This gives easy-to-use counters

a) Initialize register

b) Decrement register

c) Take half of it in D

d) 1s 1t 00 7

e] If @p exit, 1if not back to decrement

4. For logic and arithmetic operations, there are two classes
of instructions

2) D-register and the immediate byte after the
instruction (ADL)

b} D-register and the byte where the X-register
points to (ADD)
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aewe 5 hae 4 +.  EXAMPLE PROGRAM

Bobe Bz «»  TRARFIC LIGHT

auie 5 fllzke]

(2121510 b4 .-EF4 USED AS SENSOR MAID ROAD

baeeE 5 Babs ««EF2 USED AS SENSOR SECUNDARY

bave 5 Bous el T0 STORE THE STATE AND SHOW 1

Heey vay7

dawe 5 Haug URG Houde - AFTER RESET R® IS PL
BeBE FHEFRAY BaEY INLT:  LUI #8F3PHI RA ..LOAD DELAY4 IN RA
“ees Fyubbaas [Z1ER1 LDY uedsPLO HA

Beas BE4q

B6EBs FES6BES IRV LDI #5@3PHL RB «.LUAD DELAYZ IN RH
HaEY FHEEAES IR LDI HeesPLO RE

abuc 5 Bo 44

auac FE4BHCS B4y LDI m4G3PHL RC +.LOAD DELAYY IN RC
Ba6F Feauac: Ba1é LDI #@e@iPLO RC

a4z 3 LRV

He42 FBEFBDS [<EE] LDI HBF3PHL RD «.LOAD DELAY4 IN RD
B645 FoEdAD auiy LDI ne@srLO RD

uh4g 3 Wa2e

#0848 FHFFBES Bu24 LDI BFF3PHL KE ..LOAD DELAY 5 IN RE
b6k FBUBAE S auzz LDI ne@sPLU RE

BuiE 3 auz2a

BH4E FBEBBE 5 W@24 LDI H@@5PHI RF ..LOAD DELAYS& IN RF
MBZ4 AF3 @825 FLD RF

pazz 5 BBz26

@a22 FeuuBe; wezy LUI A.ALSUBRISPHY K8 ..SUBROUTINE ADURESS LN R
BB2b FELbAls Baze LDI A.BLSUBRISPLO R8

beze 3 BazY9

BE28 EWs @30 BEGIN: SEX R@ «LSET X TO IMMEDIATE MODE
wazy s BE34

auzy b4 BU32 BYTE4:  OUT H.044 .OUTPUT FIRST BYTE
Qe2y 3 “@33

4BZE YA BH34 GHI RA «-LOAD TIMER

B62C BY: Brds FHI RY <« IN REG 9.4

8620 DY3 Hi36 SEF RY ««AND GO 70 TIMER
@@k 5 aus/

BUZ2E 65423 GeuE BIYEZ:  OUT 5,042 +OUTPUT SECOND BYTE
BEze 3 au3y

BezE 983 au4e GH1 RB -.LUAD VALUE 2

Qu3d By Be44 PHI RY .« IN REG 9.4

audz D8 angz SEP RB ««AND EXECUTE 1IMER
B33 3 Be43

a3 65315 44 BYTEd: OUT 5,034 +OUTPUT THIRD BYTE
ap3s @45

Ba3s 905 LET GHI RC ..LOAD TIMER VALUE 3
Be36 B9 ua47 FHI RY ««IN REG 9.4

43y De: bu4g SEP RS ««AND GU TO SUB

8638 5 8049

@38 41443 Basy BO LGREEN ++DECIDE IF LONGGREEN

BE3a 5 SRR ..BRANCH IF O SET






































































































Buee
Ba6g
2150010
a141a10)
Bl
aeEee
< 100)
alulel]
weey
falelal]
B20d
B284
w2uz
8263
B2e4

azes 7

vzus
aza7
azeg
a2u9
az2ea
626
azac
@260
@246t
a2k
B244
624z
6244
@215
wza7
62148
az2ia
@248
8240
@240
Bz

8240
az24E E

a24F
u2z2u
a222
@224
B226
Br2y
6224
8228
8220
“iiu

ORI RS W RS D wf wf a wl wd wE wE ol o w
> O L0 D 0O
s

~

BeeAd
Beuz
Bue3
Bbu4
BEEsS
BUeé
wBauy
BuEs
Buey
oe e
aa44
B2
a4
BB 44
GLEEY
auié
Ba4ys
GILRES
Ba4y
Ba2e
a6z 4
auz?
@23
Buz4
w2y
Bez6
B@z7
Ly
wezy
BuEu
[alERR]
Buaz
Bad
B4
alsh
BB3s
Bu3?
Bise
Bu3y
G40
044
a4
@43
Be44
Ba4s
Bi44
B4y
Be48

TOP Az
ENTRY:

TOPZ:
INEXT 2
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.. EXAMPLE PROGRAM

.« INTERRUPT HANDLER
»« HUNS IN R4 CENTRYD
.. AND IN R7 (EXI1D

CALL=HB4E4 . -ADDRESS CALL KOUT.
RET=084F4 ..ADDRESS RET ROUT.
INTSRV=E4b@ ..ADD OF SERVICE ROUT.
URG 8206

SEP R3 .60 TO SERVICE ROUTINE
DEC RZ .60 0 FREE STALK
S5AV H8AVE X P

DEC RZ ..DEC PUINIER

STXD .« SAVE D REGISTER
SHRC «<GET DF IN D

STXD ««5TURE ON STACK

GLO R3 ««SAVE THE

STXD « PROGRAR COUNTER
GHI R3 «SREGISTER R3

S1XD

GLO R4 +o BAVE LOW PART
STXD .« UF K4

GLO Kb .« AND AS WELL

STXD «» RY.8

LbY A.8CCALLY o LNIT

FLO R4 wull4. 0

LDY A.BLRET) - «AND

FLU RS weRbE.H

LLY A.MCINTSRV) «-LOAD NOW ADDRESS
FHI K3 «UF INTERRUPT

LDI A.BLINTSRV) ««SERVICE ROUTINE
PLO K3 .« IN R3

BR TOH A4 - AND BRANCH TO TOFA4
RET «WGET XaP BACK

SEX RZ -+5ET X=2 FIRGT

IRX ..PREPARE STACKPTR
LDXASPLO RS «wRESTORE REGISTERS
LDXASPLU R4

LUXASPHL RY

LDXASFLO R3

LDXASSHR «LBET DF HACK

LDXA «<AND D AS WELL

BR TUP2 . <BRANCH 10 TORZ

END
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DEBUGGING AID

One of the most useful tools for debugging is a short
program that allows to have an interactive look at the
state of the CPU. As the CDP1802 has 16 internal 16
bit registers plus D, DF, X, P, T it is rather diffi-
cult to see why something is wrong in a program if you
cannot have a look at them.

The most useful tool for this purpose in the RCA MICRO-
MONITOR. It consists of a CDP1802 microprocessor system,
controlling the target system.

For a minimum system and to understand how a debug program
works, this small aid explains how to do it completely in
software.

As this is a program as well, it needs a program counter

and a data pointer.

It has to have a "hard break" . This means that it has
to be possible to get out of a loop. The easiest way is
to RESET the microprocessor,

In this state, R@ starts to be program counter and starts
at P@PP, so this mini debug is located at 00PD.

As data pointer R8 is chosen.
The "soft break" is done by using the D@ instruction.
Using this debug program does not allow the usage of R@,

R8, and only programs in RAM can be debugged.If RP is modi-
fied, the "soft break" does not work, only RESET.
































































































































