Op-code Destination Source Cl [Add Y+CY to x o[ A<B PP C, yes L BE
JADC A,(HL) A (HL) 0 211 [Add y to x S[A<=BJIP C yes 740 2L
IADC A,n8 A 8-bit integer RO 21 2 o bp z ves 23
IAND x to A = s Y RLC 3 a
pocas L a{sscochi g1 | B fenis £
' N If condition c is true call subroutine at x '5|A<>BJP NZ yes £ ERY
ﬁgg 2”: ﬁ Agébg :;tégsrL 8 i i Call subroutine at x (push PC and jump 10 x) | |5 [A>=B PP NG, yes || |£ RR 70 2E
ADD HLr16 HL 'BCDESP | [ofRR 2 | 1 Complement carry flag B[ABPRTS ?|rRC £3
" fagys [Compare A with x b bP Nz, yes 9 70 [cY] EX
JADD SP,e8 SP 8-bit offset 0| 412 Complement A (s complement) 2 N
AND (L A AD O 2 ] 1 plemen 2sua| e T=a1e @ :
(HL) ( . ) Decimal adjust A (after add/sub of BCD data) & SLA 740 [0] 2
JAND n8 A 8-bit integer [ROJ1/0[ 2 | 2 ] D <
IAND 8 A ABCDEHLIROl 1 | 1 [/% Decrement X by 1 SRA S
BITn3(HD) | Zero Flag D) o [ 3218 piseble Mie ipls g
BIT n3,r8 ZeroFlag [ABCDEHLIAO | 2 | 2|18 NEnICINtenipts SRL 7> 0]p[CY =
CALL ccni6 PC 16-bit addr 6/3] 3||& Halt (wait for interrupt or reset) [0] cY] a
CALL ni6 PC 16-bit addr 6|35 Increment x by 1 £
ICCF Carry Flag o 1 [ 1]i= If condition c is true jump to location x
CP (HL) Flags (HL) RR2[1]18 Jump to Tocation x
ICP n8 Flags 8-bit integer RR 2| 2|/g If condition c is true jump relative by d
CP 8 Flags ABCDEHLIRIRR 1 | 1]}2 Jump relative by d
CPL A A 1] Load x with y (move y to x)
DAA A A O 1 [ 1 % Load A with (HL), DEC HL
DEC (HL) (HL) (HL) RI3]1fig Load A with (HL), INC HL 15.8] 7.0
DEC r16 BC,DE,HL,SP 21 11a No operation e A F__|Accumulator/Flags
DEC r8 ABCDEHL|ABCDEHL R 1 1 S OR x to A 5l B C
DI 1118 [Pop x from top of stack updating SP gL o E
El 111105 [Push x onto top of stack updating SP =~ L 3
HALT 1111 Reset bit b of x (to 0) N SP Stack Pointer &
INC (HL) (HL) (HL) 311 Return from subroutine (POP PC) PC Program Counter 2,
mg {ée AB(I;I?:EbHEL’I-?T_ ABCDEHL i i If condition c is true return from subroutine 5 g
e LA Return from interrupt Z |7 [zero — Set when result of a math operation >0
jg (HL)le Eg 16 (tz_"tL)dd 4/13 ; (Call subroutine at x (1 byte instruction) s zero, or two values match for CP § 3
o f&e” be 16:b;t Z . d: A I Subtract y+CY from X pperation. Eo
UR co.ng pC 8-bit integer 32| 2 Set carry flag (to 1) N |6 [Subtract — Set if a subtraction was &S
. 1t Integ Set bit b of x (to 1)instruction performed in the last math operation
R n8 PC 8-bit integer 312
(D (C)A © A > 1 Stop CPU until P1-P10 go high
LD (HL) n8 (HL) 8-bit integer 3| 2 Subtract x from A &|H|5 Half-Carry — Set if a carry occurred from
) 3 . . y
LD (HL),r8 (HD) AB,C.D,EH,L 2| 1 IXOR x to A T he lower nibble in the last math operation.
LD (n16),A 16-bit addr A 413 3
LD Ean;,SP glﬁ-bit addrg sp 5| 3 NER CarryTSet if}carr‘y occurred in last math
LD (r16),A (BC),(DE),(HL) A 2| 1 pperation, or if A is less than value for CP
LD A,(C) A (©) 2 1 pperation.
LD A,(n16) A (16-bit addr) 413 X]|3 Not Used
LD A,(r16) A (BC),(DE),(HL) 2]1 X]|2 Not Used
LD HL,(SP+e8) HL (SP+8-bit off) 312 X|1 Not Used
LD r16,n16 BC,DE,HL,SP 16-bit int 3 3 X]0 Not Used
LD r8,(HL) AB,CDEH,L (HL) 211
LD r8,n8 AB,CDEH,L| 8-bitinteger 212 gE XX ADC ASXX gg 70 BIT6B g% O (LD A GRB g RETZ g Bg SET3B
LD 18,8 ABCDEHL|ABCDEHL 1] ke Aocaa |@72  emeo  PExx  DAse orb 16 Ay |mon  Seran
58 ! cs 73 FA bb . cs 17 s o8 X
LD SP.HL sp HL 21 bo  aocac  |m7e  biten o DA ori 10 nis o oc  Seron
LDD (HL),A (HL) A 211 s ADC AD cB 75 BIT6L oA LD A(BC) ORL ce 11 RLC ce o0 sET3L
88 ADC AE ce 70 BIT7(HU F2 LDA(C POP AF ce 12 RLD cB E6 SET4,(H
LDD A,(HL) A (HL) 21 sc ADC AH B 7F B 1A LD A‘:D)E) POP BC ce 13 RLE ce 7 ssmg o
LDH (n8),A (8-bit off) A 312 50 ADC AL e 78 BIT7B 7e LD A(HL) POP DE ce 14 RLH e F0 sET4B
LDH A,(n8) A (8-bit off) 3] 2 6 xx  ADD A$xx e 79 BIT7C A LD A(HLD) POP HL ce 15 RLL B E1 sET4C
: 86 ADDA(HL) [B7A  BIT7D 2A LD A(HLI PUSH AF 17 RLA cB E2 sET4D
LDI (HL),A (HL) A 2 1 57 ADD A‘fA ) cs 78 BIT7E 7F DA‘fA ) PUSH BC c8 06 RLC (HL) cB E3 SET4E
LDI A(HL) A (HL) 2| 1 0 ADD AR e 7 BT T 78 LDAB PUSH DE cs 07 RLCA cB E4  sET4H
Y saabb  [79 LDAC PUSH HL ce 00 RLCB cB 5 sET4L
NOP 111 82 ADD AD 5 bb aa CALLCE.;aan 7A LDAD RES 0,(HL) cs 01 RLCC cB EE SETS5,(HL)
83 ADD AE D4 bb aa CALLNCSaabb [7B LDAE RES0,A ce 02 RLCD ce EF sETsA
OR (HL) A _("_”-) o 21 84 ADD AH 4 bb aa CALL Nz saabb rC LDAH RES0,B ce 03 RLCE ce 8 sETsB
IOR n8 A 8-bit integer |H 0] 2 2 85 ADD AL C bb aa CALL Zsaabb [7D LDAL RES0,C cB 04 RLCH cB E9 SET5.C
oo ADDHLBC  [3F CCF o6 xx  LDBS RES0,D s 05 RiCL cB EA  sET5D
OR 18 A ABCDEHLIROO] 1] 1 19 ADDHLDE  [FE xx  CPSxx 6 LD B RES0.E o7 RLCA ce EB sETsE
POP r16 AF,BC,DE,HL (SP) 3 3 bo ADD HLHL B CP (HL) 47 DBA RESO.H o8 1E RR (HL) o8 EC SET5H
3o ADDHLSP  [BF cPA 4o LDBB RESO,L ce 1F RRA cB ED sETsL
PUSH r16 (SP) AF,BC,DE HL 413 E8 xx  ADD SPx 58 cPB a1 LDBC RES 1,(HL) ce 18 RRB cB F6  SET6,(HL)
RESn3,(HL) | Bit in Memory (HD) 3| 2 E6 xx  AND $xx B9 cpe a2 LDBD RES 1A ce 19 RRC ce F7 sETeA
P . s AND (H BA cPD 43 LDBE RES1B ce 1A RRD ce Fo sETeB
RES n3,r8 Bit in Register | A,B,C,D,E,H,L 212 a7 AND;L) - CPE m LDBH RES1.C cs 18 RRE cB F1 SET6,C
) BC s . cs 1c ce F2 |
RET Pc N a1t i Apc A 01 b aa LD oG sk RESTE  [@15  rab o Fo  Seror
RET cc PC Condition Flag 5/2| 1 2 AND D or cpL oe LD C$xx RES 1H i RRA e Fa sETeH
RETI pC 4] 1 Y] AND E 7 DAA e LD C(HL) RES1L cs o RRC (1) e ©s SEToL
s AND H 5 DEC (HU) or LDCA RES 2,(HL) (HL
RL (HD (HL) (HD) OF 4 | 2 e v b5 bicA~ s oce Resza”  |@ob  nmcs o Fr ety
RL r8 ABCDEHLIABCDEHL|RolIR 2 | 2 B 46 BITO(HL) os DECB 4o Loce RES2,B ce 09 RRCC ce 8 sET78
PP LA ELE T s 47 BITOA os DECBC oA Loco RES2,C ce 0o RrCD e F9 sET7C
RLA A A O 1] 1 cs 40 BITOB oD DECC e LDCE RES2,D c8 08 RrCE c8 FA  seT7D
RLC (HL) (HL) (HL) o 4 | 2 241 BITOC 15 DECD ac LDCH RES2E 20 RRCH 2 F8  SETTE
RLC 8 ABCDEHL|ABCDEHL|ROOR 2 | 2 545 mror o bt flew Do N R s Fo  Serrn
RLCA A A o 1] 1 8 44 BITOA 25 DECH 56 LD D,(HL) RES 3,(HL) c7 RST $00 cB 26 sLA(HL)
s 45 BITOL 28 DECHL 57 LDDA RES3,A - RST $08 B 27 sLaA
RR (HL) (HL) (HL) O 4| 2 ce 4E BITL(HD) 20 DECL 50 LDDB RES3,8 D7 RST $10 ce 20 sLAB
RR 19 ABCDEHLABCDEHLIAIIR 2 | 2 SH S T BB omE B
RRA A A O 1] 1 cB 49 BIT1C F8 El 53 LDDE RES3E EF RST $28 cB 23 SLAE
s 44 BITLD 76 HALT 54 LDDH RES3H F7 RST $30 cB 24 sLaH
RRC (HL) (HL) (HL) o 4] 2 s 48 BITLE 4 INC (HL) 55 DL RES3L Fr RST $38 cB 25 sLaL
RRC r8 AB,C,D,EH,L|AB,CDEH,L [0 2 2 cB 4C BIT1LH 3c IN 11 bb aa LD DE Saabb RES 4,(HL) DE xx SBC A$xx cB 2E SRA (HL)
s 40 BITLL o4 INCB 1E LDES RES 4,A oe SBC A(HL ce 2F RA A
RRCA A A OR 1(1 B 56 BIT2(HL) 03 INC BC 5e DE®D RES 4,8 or sean l@m s
RST f PC 4 1 cB 57 BIT2A oc INCC 5F LDEA RES4,C og SBC AB cB 29 SRAC
SSCATD | A G HE HN s B TR A R wie poEa pxooaw
SBC A8 A 8-bit integer H 2| 2 ce 52 BIT2D 1c INCE 5A LDED RES 4H os SBCAE ce 2c  srAH
cB 53 BIT2E 24 INCH 58 LDEE RES 4L oc SBCAH cB 20 sRAL
SBC A8 A ABCDEH,L R 1|1 cB 54 BIT2H 23 INC HL 5c LDEH RES 5,(HL) oD SBC AL CB 3 SRL (HL)
cB 55 BIT2L 2c INCL 50 LDEL RES5,A 7 SCF cB 3F  sRLA
SCF Carry Flag £l N cB sE BIT3(HD) 33 INC SP 26 LD H$xx RES5,B cB o6 sETO(HL) ce 38 smLB
SET n3,(HL) Bit in Memory (HL) 3|2 cs 5F BIT3A [C3 bb aa JpP saabb 66 LD H,(HL) RES5,C cB c7 SET0,A cB 39 SRLC
i f ce 58 BIT3B Eo P (HL) 67 HA RES5,D e 0 seToB cB 3A sRLD
SET n3,r8 Bit in Register [A.B,C,D E,H,L 212 s 59 BIT3C DA bb aa JP(C$a)abb or LDHA RES5,E ce c1 seTocC cB 38 sRLE
SLA (HL) (HL) (HL) 412 ce 5 BIT3D D2 bb aa JPNCSaabb  [60 LDHB RES5,H cB c2 sETOD cB 3¢ SRLH
cB 5B BIT3E 2 bb aa JPNZzSaabb  [61 LDHC RES5,L ce 3 seToE cB 30 sRL
SLA T8 AB,CDEHL]ABCDEH,L 2 g s 5c  BIT3H A b a JPZ&:aabab 62 LDHD RES 6,(HL) cB ¢4 sEToH 000 sop
s 50 BITS 18 R 63 LDHE RES6,A ce s seToL 6 suB
SRA (HL) (HL) (HL) 4 ce 66 BITA‘I(HL) e JRgX;XX 64 LDHH RES 6,8 cB cE sET1(HL) 7 " Sea
ISRA 18 ABCDEHL|ABCDEHL 212 s 67 BIT4A 5o xx  JRNCSxx 65 LDHL RES 6,C s oF sETiA oo SUB B
SRL (HL) (HL) (L) H4)2 ooi mic  poa  mose o s Reer o wrie ko s
xx X X
SRL r8 ABCDEHL|ABCDEHL R2]|2 cB 62 BIT4D EA bb aa LD ($axa>;t:)‘A e LD L$xx RES 6,H cs cA SET1D o3 SUBE
STOP 112 o os  oiTin o bemA ko oL ReTen o serin ks soer
SUB (HL) A (HL) R 2|1 s 65 BITS TR A 50 oLC RES7.A s o sETiL s 37 swapa
SUB ng A 8-bit integer R2|2 Ee oo Bob EB’E}A ko ouE Rere  leo owaat R ermn
ISUB r8 A AB,CDEH,L R 1 1 cB 68 BIT5,B 36 xx LD (HL) $xx 6C LDLH RES7,D cB DO SET 2B Iam XOR A
B 69 BITSC 77 LD (HL).A 6D LoLL RES7E ce D1 seT2C Y] XOR B
SWAP (HL) (HL) (HL) 0 412 s 64 BIT5D 70 LD :HII:;‘B 31 bb aa LD SPsaabb RES7H ce D2 sET2D lno XOR €
ISWAP r8 AB,CDEHL|IABCDEHL ol 2| 2 cs 68 BITSE 71 LD (HL).C Fo LD SPHL RES7.L c8 D3 SET 2E laa XOR D
s 6c  BIT5H 72 LD (HL).D oo NOP RET cB D4 sET2H s XOR E
XOR (HL) A (HL) o 2 (1 cB 60 BITSL 73 LD :HIE;E Fo OR $xx RETC ce D5 sET2L lac XOR H
PCOR né A 8-bit integer O 2] 2 S N O A Rerne fmoe owraan [0
XOR r8 A AB,CDEH,L o 1|1 . .




[Register] __Purpose __ gomment Bit { Addr] Register Purpose Comment Bit [Addr Range] || [ ENNH SE
P1 Read Jovpad Info 3 ES W 2 EEQQ RAMG RAM/Clock write protect Write $0A to enable D000 [1FFF| | [ g 5 Q= §|§ £ é S
— 213 »|__ROMB ROM Bank Select $00 to $7F = Rom Bank # 2000[3FFF] | [§ || § K= E 3
PIE > R = ? RAM Bank/Clock Select Note 2000 [5FFF] | |5t =
PIF 1 R | 1 o) ? Clock latch Note 2 6000 [7FFF| | Io1TX T sz
P1F 0 R 0 | SEC ($08) Seconds Counter 4000 [5FFF 02 XI X[ T g g)
SB Serial Transfer Datal R/W 5[ MIN ($09) Minutes Counter 4000[5FFF ] | [O3[XX[I[ X %
SC Serial I/0 Control R/W| 'S[HRS (30A) Hours Counter Z000|5eEr] | [O5[XT |2 ES
DIV ——imer g‘)‘t’ﬁ:’r m’l £[ DAL (508) Day Counter LSB of Day Counter 7000 [5FFF| | [OBIX[[2[ X =
TMA. Timer Modub RW O[DAYH ($0C) | Day Counter/Control MSB of Day Counter 0 [4000|5FFF] | [081XIX s
- 2 09[X[X X £
TAC Timer Control Timer start/stop RIW[ 2 5 Start/Stop Clock Counter | 6 [4000]5FFF ]| I5Ery X 8
Timer speed RIW[0- 1 £ Day Counter Carry (Note 3) | 7 [4000[SFFF | | I5erxIRI X 3
IF Interrupt Flag R/W FFOF] I=Note 1 : Values $00 to $03 select the RAM Bank #. Values $08 to $0C select a Clock register DI XX XX §
LCDC LCD Control LCD On/Off RIW| 7 |FF40 ¢3Note 2 Writing $00 and then $01 to this register latches the clock data. Another write of $00 OF|X] [3] [X[X g
Window Addr RIWI 6 o pnd then $01 is required to latch updated data. 10[XIXI3] [X[X
g’;’éﬂg?g‘[’"%nﬂgr :m 3:54 = Note 3 - Bit 7 of clock register DAYH remains set until zero is Written 1 it i; ; < 3
Object Size RAW] 2 General Notes: To access the clock counter the RAM bank must first be enabled. TaTRIX g <
Obiect On/Off RW[ 1 Due to a slow MBC3 interface 16T states are required between each register access. EIXT 17
Background On/Off  [R/W]| 0 T6|X| X| 4 =
STAT LCD Status LYCEQULY Coincidence |R/W]| 6 |[FF41] 5| Register Purpose Comment Bit | Addr Range T7IXI X[ 2] |X S
ode 1 /WL 5 <=3 RAMG External RAM Select Write $0A to enable 0000JIFFF] | [ToIX |5 §
mggg 8(1) E\H’E::ﬂtg Efw 4 = ROMBO ROM Bank Select TSB of ROM Bank # 2000 2FFF| | [TAIXIXIS 58
Coincidence Flag RIWI 2 8 ROMB1 ROM Bank Select MSB of ROM Bank # 0 [3000([3FFF 1B| X[ X]5 X :‘é %
OAMNRAM Lock TWIO- T 2 RAMB RAM Bank Select RAM Bank # (Note 1) _|0- 3|4000 |5FFF] || [LCIXI [X X ° 2
SCY Scroll Screen Y Horizontal scroll RIW 2[General Notes: Unused bit positions in registers should be filled with zero when writing. }E ; i g < ; E 2
SCX Scroll Screen X Vertical scroll R/IW g ote 1 : When a Rumble Pak is installed, bits 0-1 select the RAM Bank (maximum of 4 T Camera § g
LY LCDC Y-Coord R/W| w, panks). Bit 3 controls the Rumble Pak. Bit 2 is unusued. A MOTOR ON (set bit 3) must be D[ Bandai TAMA S O x
LYC LY Compare RIW Qfissued for 2 frames to start the Rumble Pak motor if it has not yet been started, or if it has [FEl Auc3 | &2
DMA 1 DMA Transfer RIW = peen idle for more than 3 frames FF 3 e
BGP__| BG Palette Data RAW : HUCLIRAM +Balt o=
[OBP0O__| Obj Palette 0 Data RIW T T £
OBPT | O Paletie T Data RIW & Tile Map 2 RIWTOC00TOFFF] | 31— Bit_Meaning £3
Window Y Pos W s 2 Tile Map 1 R/W[9800 [9BFF | i3 Unused 2
WX Window X Pos RIW < 2| Tl 00-7F (FF40, bt 4=0) _[R/w]0000]07FF] | [k4 - 10iBlue colour valie (O to 1) §2
KEY1 | CPU Speed Select GBC only RIW| S £ Tiles 80-FF RW[B800[BEFE] (@ |2 > [Green colour value (0 to 31)
VBK _|[VRAM Bank Select GBC only RIW 2 Tiles 00-7F (FF40, bit4=1) _[R/W|B000[87FF| | 4 - 0 [Red colour value (0 to 31)
HDMAL General DMA GBC only R/IW| Tnierrupt AdarlComment
HDMA2 General DMA GBC on R/IW
ADMASIABL General DMA GBC on§ RIWI Interrupt Enable RIW EE;S EEEE 2| Vertical Blank 40 | Occurs ~59.7 times per second, lasts ~1.1ms
HDMA4|HBL General DMA GBC only RIW 2 High RAM s 2[_LCD Control 48 [See STAT register
HDMAGIHBL General DMA GBC only RIW] ) /0 Registers RIW|FFOOJFF/F | |5 ™ Timer Overflow 50 | TIMA register has changed from $FF to $00
RP Infrared Comms GBC only RIW o OAM RAM R/W]|FEOO|FEOF | FE| Serial 1/O Complete | $58 | Serial transfer is complete
BCPS | Bkg Colour Index GBC only RAW S Low RAM R/W] Q000 [ DFFF Joypad Pressed 60 [High to low transition on pins P10-P13
BCPD | Bkg Colour Data GBC only RIW fa Cart RAM R/W]AOQO | BFFF
OCPS | Obj Colour Index GBC only R/W| 2 Video RAM R/W]8000 [9FFF Horizontal line timing| 108.7 p CPU CIk @ 1x ] 4.194304 MHZ7
OCPD | Obj Colour Data GBC only R/W s ROM Bank 1-n R |4000|7FFF| | » V-Blank 709 my | 2[CPU Clk @ 2x | 8.388608 MHZ
SVBK | RAM Bank Select GBC only RIW ROM Bank R_[0000|3FFF| | EMode 10 19.31 py |2 [Horiz Sync 9198 KH]
IE Interrupt Enable HILO Transition RIW| 4 EMode 1L 7137 10 70.691 © \Vert Sync 59.73 H4
Serial 1/0 Transfer Done [RIW] 3 o <[ RAM/ROM Sai 5000T7EFE] |- - - - -
Timer Overflow RW[ 2 &3 elect (MBC1) W 9 Mode 0 with 10 - 18.72 pg
LCDC RW[ T = S RAM Bank Select W _|4000 [SFFF| |5 prites on a scanline
VBL RW] 0 EB ROM Bank Select MSB (MBC5)| W_[3000[3FFF| | > Mode 0 with no 48.64 pg
NRIO0 Audio Sweep Sweep time RIWI4- 6]FFI0| (€ £ ROM Bank Select LSB W [2000]2FFF Bprites on a scanline Vi Camebor T
Sweep increase/decrease [R/W] 3 > E RAM Bank Enable W [0000|1FFF K glue Ea)me 0y _Ype
] Sweep shift RAW[0- 2 FFFF Tnterrupt Enable Flag —r MG (SGB)
NR11 Audio Chan #1 Wave pattern duty R/W[6- 7| FF11 Byte] Bit | Purpose |Comment BFF80 Zero Page (127 bytes) MGB (SGB2)
Sound length data R/WIO- 5 810 Tile Index BFFO0 Hardware Registers gL L ceB
NR12 Envelope Chan #1 | Initial value of envelope |R/W|4-7|FF12]| > — —_— - g 21The initial value in the
al 117 Priority |1 = Tile is in front of objects 1 s
Envelope Up/Down R/W] 3 = - —_— - ® |Accumulator identifies the
Number of envelope sweep[R/W[0- 2 Z 116 Y Flip {1 =Tile is flipped vertically OAM ©lype of Gameboy unit.
NRI3 | _Sound Freq #L Frequency LSB W FFi3||sf L [ > T XFlip 1=Tile is flipped horizontally || [BFE00
NR14 Sound Freq #1 Initialise W | 7 [Fra4| <[ L | 4 | NotUsed |Should besetto0 ST
Counter/consecutive | W | 6 &[T | 3 ] Tile Bank |1 = Upper tile bank (GBC only) Echo RAM 8 _ 2Déees L
Frequency significant 3 | W |0- 2 T |0- 2 |Palette IndeX] 7} RAM W'f“h 32
NR21 Audio Chan #2 Wave pattern duty R/W|6- 7| FF16 [FEO0O 51 RAM H_elght 256 [ 32
Sound length data___|R/W|0-5 Byte| Bit | Purpose_[Comment Game Unit WRAM g [Breen Width | 160 T 20
NR22__| Envelope Chan #2 | Initial value of envelope |RAW[4-7[FF17| | o5 ¥ Coord Bank 1-7 Switchable > [Screen Height | 144 | 18
Envelope Up/Down RIW| 3 5 T X Coord D000 4 KBytes
Number of envelope sweep[R/W[0- 2 2 - 00T W Checksum LSBJO14F
NR?3__| _Sound Freq #2 Frequency LSB W Frig| |12 Tile Index | Game Unit WRAM Checksum MSB_|0T4E
NR24 | _Sound Freq #2 Initialise w7 [Frig| |<[ 3 | 7 | Priority 0 =in front of background Bank 0 Complement_[014D
Counter/consecutive W[ 6 <§( 316 Y Flip |1 = Sprite flipped vertically [FC000 4 KBytes Mask ROM Ver |014C
Frequency significant 3 | W [0-2 | 3 5 X Flip |1 = Sprite flipped horizontally Old Maker Code | 014B
NR30 Audio Chan #3 Sound On/Off RIW] 7 |FF1AIS] 3 4 |Palette Bank|0 = OBJOPAL / 1=OBJ1PAL Destination Code | 014A
NR31 Sound Len #2 Sound length RIW FF1B| |S[™3 [ 3 | Tile Bank |0 = Lower tile bank GamePak 3 [External RAM Size| 0149
NR32 Volume #3 Select output level R/W]5- 6] FF1C| 3 [0- 2 [Palette Indexl WRAM 2 ROM Size 0148
NR33 Sond Freq #3 Frequency LSB W FF1D)| 8 KBytes £ Cart Type 0147
NR34 Sound Freq #3 Initialise W [ 7 |FF1E] l5A000 £~ SGB Function | 0146
Counter/consecutive Wl 6 Do not switch ROM Banks if the [54000- $7FFF 3 - 8 Maker Code LSB | 0145
Frequency significant 3_| W [0- 2 DMA source addr is in the high ROM. = Background Display Data 2 Maker Code MSB | 0144
NRA41 Sound Len #4 Sound length RAWIO- 5[FF20 | 5o not switch RAM Banks if the [FD000- SDFFF | || Tile IndEES/At;rIbUtes Colour 0143
NR42 Envelope #4 Initial value of envelope |RIW|4-7|FF21| | |bmA source addr s in the high RAM. 2 [B9C00 (Bankswitched) Game Title 0137
Envelope Up/Down__|R/W} 3 Do not switch VRAM Banks until _[58000- $9FFF | [S Background Display Data 1 Nintendo Logo [0104
Number of envelope sweep|R/W[0- 2 FDMA b Jeted Tile Indices/Attributes JP $XXXX 0101
NR43 Audio Counter__| Clock freq of polynomial |RIW|4- 7| FF22 as completed. 59800 (Bankswitched) NOP 0100
Selection of polynomial [RIW| 3 [Source & Destination address must be [Bxx00
Selection of dividing ratio |[RIW|0- 2 [256-byte aligned. 00T None
NR44 Audio Control Initialise audio R/W[ 7 |FF23 HALT cannot be used while a HDMA Bank 0 and 1 § 01| 16Kb | 2KB T
Counter/consecutive [R/W| 6 kransfer is taking place. Character Dat @ 021 64Kkb | 8RB | T
NR50 | Channel Control | Vin> 502 Ow/off __|RAW] 7 [FF24| | £Ecreen must be enabled for a FIDMA aracter Data s
S (Bank Switched) <[03]256Kb| 32KB | 4
SO2 ouput volume _ {R/WI4- 6 ' fransfer to take place. & (95 TV T28KET 16
Vin> SO1 On/Off R/W] 3 SIHDMA must complete before another (58000
N | i oup | Outos o 2 to heo7 BW] 7 [FF75] & Joinitiated or HDMA registers altered
p OulSut sound 310502 [RWI 6 < [Transfer length must be correct. $80=16 bytes, $81=32 User Program Area 00|256Kb| 32KB | 2
Output sound 2 to 302 TR & g ytes, $82=48 bytes, $83 = 64bytes Bank 1ton 01|512Kb| 64KB | 4
Output sound 1 t0 SO2_|R/W| 4 Bit 7 of HDMA 5 is clear during FFF55 16 KBytes 02] Imo T128KB[ 8
Output sound 4 to SO R/W| 3 HDMA transfer, set on completion. 030' 03] 2Mb [256KB| 16
Output sound 3to SO1 _[R/W] 2 IGDMA is only reliable during VBL %[04 4Mb [512KB][ 32
Output sound 2t0 SO1 |R/W| 1 hen LCD isinabled. ) User Plzograf"_'n ﬁrea w[05[ BV | IVB |62
Output sound 0o SO1_[RAW[ 0 (CPU halts until GDMA completes. Bank 0 (fhxed) S[05] T6M5 | 2VB 128
NR52 | _Sound On/Off_|_ All Channels On/Off _|RAW| 7_|FE26 k0150 16 KBytes < [07 32V | VB [ 256
g gzgg: 382;8 ;m g IGDMA transfer time in 1xCPU mode. P20+n*7.63us ROM Registration Q[08] 64Mb | BMB |512
Channel #2 ON/O RAWI T = # of 16-byte blocks to transfer. (50100 Data Area 521 9 1. IMB] 72
Channel #1 On/O RW[ 0 IGDMA transfer time in 2xCPU mode. [L10+n*7.63ps Interrupt Vectors 53] I0M> [I.2MB[ 80
[AUD3WIAVERAM 16 bytes of sound sample [RIW FF3F = # of 16-byte blocks to transfer. 50000 RST Vectors 541 12Mo |1.5MB| 96




Tone Conversion Table

Built-in Colour Palettes

Hex and Decimal Conversion

Note | GB KHz Note | GB KHz

o 8. 176 5 1650 329. 63

C#0 8.662F 5 1673 349. 23

D0 9.177F#5 [1694] 369. 99

D# 0 9.723(G5 1714 391. 99

E O 10. 301jg#5 |1732] 415. 31

FO 10.913a5 1750 440. 00|

F# 0 11.562jp#5 [1767] 466. 16

G0 12. 250B 5 1783 493. 8§

G# 0 12.978[C6 1798 523. 25

) 13.750[c#6 [1812] 554. 37

IA# 0 14.568p 6 1825 587. 33

B0 15.434p#6 [1837] 622.25

c1 16. 352F 6 1849 659. 26

C# 1 17.324F 6 1860 698. 46

D1 18.354F#6 [1871] 739.99

D# 1 19.445[G 6 1881 783.99

E1 20.601fc#6 [1890| 830. 67

F1 21.826jA 6 1899 880. 00

Fi# 1 23.124a#6 [1907| 932. 32

G1 24.499B 6 1915] 987. 77

G# 1 25.956[C 7 1923 1046. 75

A1 27.500c#7 [1930] 1108.

IA# 1 29.135p 7 1936 1174.7

B1 30.867p#7 [1943| 1244.5

C2 32. 703 7 1949 1318. 5

C# 2 34.648F 7 1954 1396. 9

D?2 36. 708F#7 [1959| 1480. (|

D# 2 38. 890[G 7 1964 1568. ()

E2 41.203G#7 [1969] 1661.2

F2 43. 6537 1974 1760. Q)

Fi 2 46.249#7 [1978] 1864.

G2 48.999B 7 1982 1975. Y

G# 2 51.913C38 1985 2093. 0

A2 55.000C#8 [1988| 2217.5

AH# 2 58. 270D 8 1992 2349. 3

B2 61.735pD#8 [1995] 2489.0

C3 44 65. 406E 8 1998 2637.0

c#3 | 156 [ 69.295F 8 2001] 2793.°§

D3 262 [ 73.416F#8 [2004] 2960.0

D#3 | 363 | 77.781c8 [2006] 3136.0

E3 457 | 82.406[G#8 [2009| 3322. 4

F3 547 87.307]A8 2011 [ 3520. 0f

F#3 | 631 | 92.499a#8 [2013] 3729.3

G 3 710 97.998B 8 2015[ 3951. 1

G#3 | 786 103.82c9 4186. ()

A3 854 110. 00[c# 9 4434. 9

IA#3 | 923 116. 54D 9 4698. 6

B3 986 123. 47p# 9 4978. ()

C4 1046 130.81E9 5274. ()

Cc#4 [1102] 138.59F9 5587. 7

D4 1155 146. 83F#9 5919. 9

D#4 |[1205] 155.56[G 9 6271. 9

E4 1253 164.81jG#9 6644. 9

F4 1297 174.61p#9 7040. 0

F##4 [1339] 184.99g9 7458. 6

G4 1379] 195.99F9 7902. 1]

G#4 |[1417] 207. 65F#9 8372. ()

IA 4 1452 220.00[G 9 8869. §

IA# 4 |1486] 233. 08G# 9 9397. 3

B4 1517] 246.94F9 9956. 1

C5 1546 261. 63F#9 10548. 1}

c#5 |[1575] 277.18G9 11175. 3]

D5 1602 293. 66|G# 9 11839. g}

D#5 [1627] 311.13G#9 12543. 9|

Button BG Colour 0OBJO Colour 0OBJ1 Colour
one Green & Blue Red Red

Up Brown Brown Brown

Up+A Red Green Blue

Up+B Dark Brown Brown Brown

Left Blue Red Green

Left+A Dark Blue Red Brown

Left+B Grey Grey Grey

Down Yellow, Red, Blue| Yellow, Red, Blue| Yellow, Red, Blue

Down+A | Yellow & Red Yellow & Red Yellow & Red

Down+B Yellow Blue Green

Right Green & Red Green & Red Green & Red

Right+A | Green & Blue Red Red

Right+B Reverse Reverse Reverse
0fl1]2]3]4]5[6]7]8]9]A|BJC|ID|E]JF]>
0111234 ]5]|6]7]8]9]10]11]12]13]|14]15]0
1611711819 20|21|22]|23|24]|25]|126]27]28]29]30|31|1
32|33|34|35|36|37|38|39|40|41|42]|43|44|45]|46|47|2

148149 150515253 ]54]|55)56)57|58[59[60|61]62]63)3
64 |65|66 |67 6869|7071 (72|73 |74 |75(76|77|78|79|4
80|81|82|83|84|85|86|87|88|89|90]91]92|93|94]|95]|5
96 |97 | 98 | 99 |100{101|102|103|104|105|106{107|108|109|110J111| 6
112|113|114|115|116{117|118|119|120J121|122|123|124|125|126|127| 7
128]129]130]131]132]133]134]135]136|137]138]139]140]|141]|142|143| 8
144|145]|146(147]|148]149|150151]152|153]|154(155|156|157|158]159| 9
160]161]|162]|163]|164]|165]|166]|167]|168|169|170|171|172|173|174|175|A
176]177]178]179]180]181]182]183]184]185]186]187]188]189]190]191|B
192]193]194]195]196]197]198]199]200]201|202|203]|204]|205)206]207|C
208]209]210)211|212)213]214)215)216|217|218)219|220|221|222|223| D
224(225]226(227]228]229(230231|232|233]234|235|236]237|238|239| E
240|241(242]243|2441245|246)247]248(249]250{251)252|253|254|255{ F

glramaddr_= 0x9800 | (vramaddr_& 0x0300) ; EE
E =D ATvramaddr_VsB[ ; get msb of vram addr (%) S 4
'S < JAND $03 ; vramis $9800 to $9BFF (2) 3 §
< T[OR $98 ; add on start of vram (2) s
LD [vram addr_MSB],A ; store msb of vram addr (4) 8
=3 ram addr = (vram addr & OxFFEO) [ (vram addr & Ox1F) %g)
§ LD A [vramaddr _LSB] ; get [sb of vram addr (4) 1=
s |LDBA ; copy |sb of vram addr (1) ES
< [AND $EO ; mask row start addr (2) =
S LDCA ; save result (1) I
s LDAB ; get Isb of vram addr (1) €
S |AND $1F ; calculate col offset (1) %
= IR C ; add row start addr (1) @
<§(§ LD [vram addr LSB], A ; store |sb of vram addr (4) 3
4 ol = col & OxIF ; /7 row = row & OxIF ; a
>1S gD A col] T get columm (or row (&)
2|5 =D $1F ; keep it inside of vram  (2)
?U LD [col], A ; store colum (or row) (4)
K Tamaddr = Ox9800 | (col | ((UWORD) (row) << B)) .
LD A [row ; get row (4) £
5 pwe ;X 16 (2) g
< RLC ;ox 32 (2) e
= |DCA ; save result for later (1) 25
é JAND $03 ; calc nsb vramrow start (2) ,Sé
> |ADD $98 ; add start of vram (2) S
© LD BA ; set msb of vramptr (1) S >
2 DA $EO ; Lsb vramrow start mask (2) § g
 |AND C ; calc I'sb vramrow start (1) O x
¥ LDCA ; save Isb vramrow start (1) &2
S LD A [col] ; get colum (4) .2
IADD C ; add I'sb vramrow start (1) 9;:
IDC A ; BCcontains vram addr (1) -g,g
=8
1] 2] _$0007 T 131077 $20000] 83
2] 430004 19 262144 $40000]
3] g~ 30008 19 524289 $80000) 0] $00]
7 T8 $0010 20 1048579 $I00000) 1] $01|
T 32 $0020 27 2007157 $200000) T5] $0H
o 6 64 $0040[ 27 4194304 $400000] 161 $10]
E 128 $0080] 23 8388609 $800000] 171 $17)
S 8 25¢ $010Q[ 24 16777216 $1000000] 31 $1
ef 9 512 $020Q 2 33554432 $2000000] 32| $20)
SI0] 1024 $0400 29 67108864 $4000000] 48] $30
[ TI 2048 $0800| 27| 134217728  $8000000 54| $40)
12 409¢ $1000 28 268435456 $10000000] 80] $50]
13 8172 $2000] 29 536870912 $20000000| | .. 96 $60|
T4 16384 $4000| 30] 1073741824 $40000000| |&[ 112[ $70
15] 32768 $8000 31] 2147483648 $80000000] E 1261 $7
16| 65536 $10000] 32 4294967296 $100000000] g— 1271 $7
8 - 128 $80
MSBl O [1T [2 ]3] 45 (6 |7 |[-127] $81)
LSB 0000§0001 /0010]0011 010001010110 j0111} g -126[ $82
0 [0000JNUL|DLE| SP| 0| @] P ) p |IF[~TI2] $90
1 foooysoH[pci] 1] 1| Al Q| a|q —961 TA0
2 [oowofsTx|DC2| “ | 2| Bl R| b | —501 50
| 3 JOO1YETX|DC3| # | 3] C| S C S 5750
P14 JowooleoT|DCA] S 4] D] T [ d t —Z51 30
%’ 5 |010LENQINAK]| % | 5 E|] U e u —37 130
©| 6 |0110/ACKISYN| & | 6 Fl V]| f \
S| 7 [owalseL|ets| | 7] o] w| g |w - 31T SET
OB [0 BS[CAN| (| 8] A X[ h [ x -16] SFO
Slo oo HT[EM| Y [ o 1| Y[ iy -I5] SF]
Q| A0 LE|suB| = | o 3z ||z -2 $F
B w01l vrlesc| + | ;| k] | k] ¢ -1] $F
Foatore Py Cltoo| FF[FS | . | <] C[ V[ T[]
Slidle Consumption 55 DJUOYCRIGS [ - [ =f M| J|m]|}
S g0 =T Efigso|rs| . | > N] ~ [ n ]~
g o Halt TS F 1111 SI US| / ?1 O _ o |DEY
€pxcPU 75
OlIR Receive 2
£ IR Transmit 107
2Audio, No Halt, 2x CPU| 83
Everything 162
BC contains 16-bit unsigned val ue
IA < const LD A B ; get MSB of val ue
CcP MBB_of _const ant ; conpare with MSB of constant
JR NZ,is_greater ; not equal, test for greater than
LD A C ; get LSB of value
CcP LSB_of _const ant ; conpare with LSB of constant
s_greater:
JR NC, not _| ess_t han ; LSB/MSB not |ess than, expr not equal
CALL condition_true
not | ess_t han:
IA = const LD A C ; get LSB of value
CcP LSB_of _const ant ; conpare with LSB of constant
JR NZ, not _equal ; not equal, condition failed
LD A B ; get MSB of val ue
CcP MBB_of _const ant ; conpare with MSB of constant
JR NZ, not _equal ; LSB/MSB not |ess than, expr not equal
CALL condition_true
not equal :
IA <= const LD A B
CcP MBB_of _const ant
JR NzZ,is_l ess_than
LD A C
CcP LSB_of _const ant
s_l ess_t han:
JR C,not_lt_or_eq
CALL condition_true
not _|It_or_eq:




