
VGA$OFFS RW Similar to VGA$OFFS DISPLAY – con-
trols the offset for read/write accesses to the display
memory.

USB-Keyboard

IO$KBD STATE

Bit Description

0 Set if an unread character is available.
1 Function/cursor/. . . key pressed.

The value is stored in bits 15...8.
2. . . 4 Keyboard layout:

000: US keyboard
001: German keyboard

5. . . 7 Key modifier bit mask:
5: shift, 6: alt, 7: ctrl

Cycle Counter

CYC$STATE

Bit Description

0 Reset counter and start counting.
1 1: count, 0: inhibit

EAE

IO$EAE CSR

Bit Description

0/1 Operation (MULU, MULS, DIVU, DIVS)
15 Busy if set

UART

IO$UART SRA

Bit Description

0 Character received.
1 Transmitter ready for next character.

Code Examples

Typical Subroutine Call

MOVE ..., R8 ; Setup subroutine

; parameters

...

RSUB SUBR, 1 ; Call subroutine

...

SUBR: ADD 0x0100, R14 ; Get free lower

; register set

...

SUB 0x0100, R14 ; Restore lower

; register bank

MOVE @R13++, R15 ; RET

Compute
∑16

i=0 0x0010

.ORG 0x8000

XOR R0, R0 ; Clear R0

MOVE 0x0010, R1 ; Upper limit

LOOP: ADD R1, R0 ; One summation

SUB 0x0001, R1 ; Decrement i

ABRA LOOP, !Z ; Loop if not zero

HALT
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General

QNICE features 16 bit words, 16 registers, 4 addressing
modes, and a 16 bit address space (16 bit words, upper
1 kW page reserved for memory mapped I/O).

Registers

All in all there are 16 general purpose registers (GPRs)
available:

R0 . . . R7 R8 . . . R13 R14 R15

R0. . . R7: GPRs, actually these are a window into a
register bank holding 256 × 8 such registers.

R13: Stack pointer (SP).

R14: Statusregister (SR).

R15: Program counter (PC).

Statusregister

rbank — — V N Z C X 1

1: Always set to 1.

X: 1 if the last result was 0xFFFF.

C: Carry flag.

Z: 1 if the last result was 0x0000.

N: 1 if the last result was negative.

V: 1 if the last operation caused an overflow, i. e. two
positive operands yielded a negative result or vice
versa.
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TheuppereightbitsofSRholdthepointertotheregis-
terwindow.Changingthevaluestoredherewillyielda
differentsetofGPRsR0...R7whichisespeciallyuseful
forsubroutinecalls.

InstructionSet

QNICEfeatures14basicinstructions,four
jump/branchinstructions,andfouradressingmodes.

BasicInstructions

4bit4bit2bit4bit2bit
opcodesrcrxxsrcmodedstrxxdstmode

OpcInstrOperandsEffect

0MOVEsrc,dstdst:=src
1ADDsrc,dstdst:=dst+src
2ADDCsrc,dstdst:=dst+src+C
3SUBsrc,dstdst:=dst-src
4SUBCsrc,dstdst:=dst-src-C
5SHLsrc,dstdst<<src,fillwithX,shifttoC
6SHRsrc,dstdst>>src,fillwithC,shifttoX
7SWAPsrc,dstdst:=((src<<8)&0xFF00)|

((src>>8)&0xFF)
8NOTsrc,dstdst:=!src
9ANDsrc,dstdst:=dst&src
AORsrc,dstdst:=dst|src
BXORsrc,dstdst:=dst^src
CCMPsrc,dstcomparesrcwithdst
Dreserved
EHALTHalttheprocessor
FABRAdest,[!]condAbsolutebranch
FASUBdest,[!]condAbsolutsubroutinecall
FRBRAdest,[!]condRelativebranch
FRSUBdest,[!]condRelativesubroutinecall

CMP

TheCMP(compare)instructioncanbeusedforsigned
aswellasforunsignedcomparisons:

ConditionFlags
unsignedsigned
ZNZV

src<dst0000

src=dst1010

src>dst0101

JumpsandBranches

4bit4bit2bit2bit1bit3bit
negateselect

opcodesrcrxxsrcmodemodeconditioncondition

AddressingModes

ModebitsNotationDescription

00RxxUseRxxasoperand
01@RxxUsethememorycelladdressedby

thecontentsofRxxasoperand
10@Rxx++Usethememorycelladdressedby

thecontentsofRxxasoperandand
thenincrementRxx

11@--RxxDecrementRxxandthenusethe
memorycelladdressedbyRxxas
operand

Shortcuts

Thefilesysdef.asm(partofthemonitor)defines
someshortcutswhichfacilitatewrite-andreadability
ofQNICEassemblercode:

ShortcutImplementation

RETMOVE@R13++,R15

INCRBADD0x0100,R14

DECRBSUB0x0100,R14

NOPABRAR15,1

SYSCALL(x,y)ASUBx,y

SPR13

SRR14

PCR15

Input/Output

I/Odevicesarememorymapped,theirrespectivecon-
trolanddataregistersoccupythetopmost1kWmem-
orypage.

LabelAddressDescription

IO$BASE0xFF00StartofI/Oarea
VGA$STATE0xFF00VGAstatusregister
VGA$CRX0xFF01CursorX-position
VGA$CRY0xFF02Cursory-position
VGA$CHAR0xFF03Charactercode
VGA$OFFSDISPLAY0xFF04DisplayRAMoffset
VGA$OFFSRW0xFF05R/WRAMoffset
IO$TILDISPLAY0xFF10TIL-display
IO$TILMASK0xFF11Maskregister
IO$SWITCHREG0xFF12Switchregister
IO$KBDSTATE0xFF13USB-keyboardstate
IO$KBDDATA0xFF14USB-keyboarddata
IO$CYCLO0xFF17Cyclecounterlow
IO$CYCMID0xFF18Cyclecountermiddle
IO$CYCHI0xFF19Cyclecounterhigh
IO$CYCSTATE0xFF1ACyclecounterstatus
IO$EAEOPERAND00xFF1BEAE1stoperand
IO$EAEOPERAND10xFF1CEAE2ndoperand
IO$EAERESULTLO0xFF1DEAElowresult

IO$EAERESULTHI0xFF1EEAEhighresult
IO$EAECSR0xFF1FEAEcommand&statusreg.
IO$UARTSRA0xFF21UARTstatusregister
IO$UARTRHRA0xFF22UARTreceiveregister
IO$UARTTHRA0xFF23UARTreceiveregister

VGAController

VGA$STATEBits

BitDescription

11EnableR/Woffsetregisterifset.
10Enabledisplayoffsetregisterifset.
9Busy(waitfor0beforeissuingcommand).
8Clearscreen(setuntilcompletion).
7EnableVGAcontroller.
6Enablehardwarecursor.
5Enablehardwarecursorblinking.
4Hardwarecursormode:

Smallifset,largeifcleared.
2...0Displaycolor(RGB).

VGA$CRXSetthisregistertotheXcoordinateforthe
nextcharactertobedisplayed.

VGA$CRYYcoordinateforthenextcharactertobe
displayed.

VGA$CHARWritingabytetothisregistercausesitto
bedisplayedonthecurrentX/Ycoordinateonthe
screen.Readingfromthisregisteryieldsthecharacter
atthecurrentdisplaycoordinate.

VGA$OFFSDISPLAYThisregisterholdstheoffsetin
bytesthatistobeusedwhendisplayingthevideo
RAM.Toscrollonelineforward,simplyadd0x0050

tothisregister.Forthistowork,bit10inVGA$STATE

hastobeset.


