BIT n3,(HL)
BIT n3,r8
ICALL cc,nl6
CALL nl6

CCF
\Olcp HL)
CP n8
CP 18
ICPL
AA
DEC (HL)
DEC 16
DEC r8
I
—
EESHALT

INC (HL)
INC r16
INC r8

(HL)
cc,nl6
JP nl6
UR cc,n8
JR n8
LD (C),A
D (HL),n8
LD (HL),r8
LD (n16),A
D (n16).SP
D (r16),A
D A,(C)
LD A,(n16)
D A(r16)
D HL,SP+e8
D rl6,n16
LD r8,(HL)
LD r8,n8
D r8,r8
LD SP,HL
LDD (HL),A
LDD A,(HL)
LDH (n8),A
DH A, (n8)
ILDI (HL),A
'LDI A,(HL)
m=\op

OR (HL)
OR n8
OR 18

POP r16

PUSH r16

SBC A (HL)
SBC A,n8
SBC A,18
SCF
SET n3,(HL)
SET n3,r8
SLA (HL)
SLA 18
(¢p|SRA (HL)
SRA r8
SRL (HL)
SRL 18
STOP
SUB (HL)
SUB n8
SUB 18
SWAP (HL)
SWAP 8
XOR (HL)
XOR n8

XOR 18

Destination Source
A (HL)
A 8-bit integer
A AB,C,D.EH,L
A (HL)
A 8-bit integer
A AB,C.D,EH,L
HL BC,DE,SP
SP 8-bit offset
A (HL)
A 8-bit integer
A AB,C,D,EH,L
Zero Flag (HL)
Zero Flag A,B,C.D.E.H,L
PC 16-bit addr
PC 16-bit addr
Carry Flag
Flags (HL)
Flags 8-bit integer
Flags A,B,C.D,E.H,L
A A
A A
(HL) (HL)
BC,DE,HL,SP
A,B,C,D.EH,L AB,CD,EH,L
(HL) (HL)
BC,DE,HL,SP
AB,C.D.EHL AB,CD,EHL
PC (HL)
PC 16-bit addr
PC 16-bit addr
PC 8-bit integer
PC 8-bit integer
©) A
(HL) 8-bit integer
(HL) A,B,C,D,E,H,L
(16-bitaddr) A
(16-bitaddr)  SP
(BC),(DE),(HL) A
A ©)
A (16-bit addr)
A (BC),(DE),(HL)
HL SP+8-bit off
BC,DE,HL,SP  16-bit int
(HL)
8-bit integer
AB,CD.EH,L
HL
(HL) A
A (HL)
(8-bit off) A
A (8-bit off)
(HL) A
A (HL)
A (HL)
A 8-bit integer
A AB,C,D,EH,L
AF,BC,DE,HL (SP)
(SP) AF,BC,DE,.HL
Bit in Memory (HL)
Bit in Register A,B,C,D,E,H,L
PC
PC Condition Flag
PC
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
A A
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
A A
(HL) (HL)
AB,C,D.EHL AB,CD,EH,L
A A
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
A A
PC
A (HL)
A 8-bit integer
A AB,C,D,EH,L
Carry Flag
Bit in Memory (HL)
Bit in Register A,B,C,D,E,H,.L
(HL) (HL)
AB,C,.D.EHL AB,CD,EHL
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
A (HL)
A 8-bit integer
A AB,C,D,EH,L
(HL) (HL)
AB,C.D.EHL AB,CD,EHL
A (HL)
A 8-bit integer
A AB,C.D.EH,L
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Memory Map

o
S
z
>
1
e
|
=

Add Y+CY to x ji5:.. ¢ 0 m
Addytox 4 A F | Accumulator/Flags RL 7 4=0
AND x to A k4 B | C =
Test bit b of x 4 D E RLC Y [ 7 €—0 < S
If condition c is true call subroutine at x g H I - <= > 2
Call subroutine at x (push PC and jump to x) | kg SP Stack Pointer [ or— o1 | 2
N RR
Complement carry flag BC Program Counter = O %
Compare A with x 2
Complement A (1's complement) FEFF  Interrupt Enable Flag RRC m §
Decimal adjust A (after add/sub of BCD data) FF80  Zero Page (127 Bytes) =
Decrement x by 1 FFO0 Hardware Registers LA uJ =
Disable interrupts S 3 fIE4=0 [0] =
Enable interrupts OAM E
Halt (wait for interrupt or reset) FEOO SRA 70
Increment x by 1
If condition c is true jump to location x. Echo RAM SRL T30
Jump to location x (Not Useable) Lo ] =
If condition c is true jump relative by d E000
Jump relative by d ! Purpose Address
Load x with y (move y to x) Game Unit WRAM Checksum LSB 014F
Load A with (HL), DEC HL Bark L Checksum MSB 014E
]I:load A with (HL), INC HL D000 P Complement Checksum 014D
0 operation 5
OR xpto A Game Unit WRAM Mask l_{OM Version 014cC Z
- Bank 0 (Fixed) Old Licensee Code 014B
Pop x from top of stack updating SP c000 5 Destinatiol O 014A
Push x onto top of stack updating SP = Cartridoe RAM Si 0149
Reset bit b of x (to 0) ] s® 1ze D
Return from subroutine (POP PC) GamePak P Cartridge ROM Size 0148 : :
If condition ¢ is true return from subroutine WRAM ] Cart Type . 0147
Return from interrupt 8KBytes £ GB{SGB Function 0146 <
Call subroutine at x (1 byte instruction) al G New Licensee Code LSB 0145
Subtract y+CY from x § A000 New Licensee Code MSB 0144 F_
Set carry flag (to 1) [ Baclfground Display Data 2 Colour Compatibility 0143
Set bit b of x (to 1)instruction) s Tile Indices/Attributes Game Title 0134
Stop CPU until P1-P10 go high 5 oco0 (Bank Switched) Nintendo Logo 0104 O
Subtract x from A = . TP $XXXX 0101
; ; Background Display Data 1
Swap reEBL R Tile Indices/Aterlbutes NOP 0100
XOR x to A d
9800 (Bank Switched) e = c =
Z 7 Zero - Set when the result of a math operation is 2 % e = Y“(l;ggjs gmmen
zero, or two values match for a CP operation. Bank 0 and 1 = 1 X Coord
N 6 Subtract - Set if a subtraction was performed in the Chz.rnac te?l})ata é 5 Tile Index
last math tion. f E o )
25 Il OLL R (Bank Switched) <R Priority 0 = in front of background
H 5 Half-Carry - Set if a carry occurred from the lower s 3 e . n
. N 9 3 pé Y Flip 1 = Sprite flipped vertically
nibble in the last math operation. 8000 é 3 o 9
C 4c Set if B o bt 34 5 X Flip 1 = Sprite flipped horizontally
AT S User Program Area =1 3 [ 4 [ Palette Bank [0=0OBJOPAL/1=OBJIPAL
operation, or if the accumulator A is less than value Bank 1 g 1 < n - .
for a CP operation; ank 1 to n (switchable) Is] 3 | 3 Tile Bank 0 = Lower tile bank
X3 Not Used 16KBytes 3 [0-2| Palette Index
X 2 Not Used User Program Area WByte Bit Purpose  Comment
X 1 Not Used Bank 0 (fixed) 4 o Tile Index
X 0 Not Used 150 16KBytes = I Priority 1 = Tile is in front of objects
= . e .
E Tile Map 2 R/W [9C00 [OFFF ROM Registration % i SERIIEHpyvertically
S n 1y 5 X Flip 1 = Tile is flipped horizontally
Tile Map 1 R/W 9800 9BFF 0100 Data Area =
2 A T = Not Used  Should be set to 0
= Tiles 00-7F (FF40, bit4=0)  [R/W [9000 97£F p—— o - = :
g Tiles 80-FF R/W 8800 8FFF nterrupt Vectors = 1y 3 Tile Bank 1 = Upper tile bank (GBC only)
3 - ! 0000 RST Vectors 1 0-2 Palette Index
=] Tiles 00-7f (FF40, bit 4=1) R/W 8000 [87FF
Interrupt Enable R/W [FFFF [FFFF Description Frequency/Time 1x Clocks  2x Clocks
High RAM R/W FF80 FFFE  [P§Horizontal Scanline Time 108.7 ps 114 228
I/O Registers R/W [FF00 [FE7F V-Blank Period (10 scanlines) 1087 ps 1140 2280
= OAM RAM R/W FE00 FEOF [=iMode 10 19.31 ps
g Low RAM R/W (€000 [DFFF Mode 1188 . i 41.37 ps t0 70.69 ps
& Cart RAM R/WI 2000] BFEF | b4 ode 0 w%th 10 sprites per scanhne 18.72 ps
Video RAM R/W 8000 [9FFF  fzgMode 0 with no sprites per scanline 48.64 ps
“=4CPU Clock Speed 4.194/8.838 Mhz | 1,048,576/sec |2,209,715/sec
ROM Bank #1 to n R 4000 7FFF | @) .
ROM BANK #0 R 10000 3FFF Hon:zontal Sync Frequency 9198 Hz
ertical Sync Frequency 59.73 Hz | 17555/frame | 36995/frame
= RAM/ROM Select (MBC1) W 6000 [7FFF
s RAM Bank Select W 4000 SFFE Register Purpose Comment Bit Addr Range
¥ ROM Bank Select MSB (MBC5) = W 3000 3FFF RAMG RAMY/Clock write protect Write $SOA to enable 0000 1FFF
=) ROM Bank Select LSB W 2000 2rFFF | ROMB ROM Bank Select $00 to $7F = ROM Bank # 2000 3FFF
E RAM Bank Enable W [0000 1FFF | B RAMB RAM Bank/Clock Select Note 1 4000 S5FFF
5l CLKL Clock latch Note 2 6000 7FFE
E SEC (808) Seconds Counter 4000 5FFF
=] MIN (809) Minutes Counter 4000 S5FFF
I=] HRS (80A) Hours Counter 4000 5FFF
5| DAYL ($0B) Day Counter LSB of Day Counter 4000 5FFF
2 DAYH ($0C) Day Counter/Control MSB of Day Counter 0 4000 S5FFF
£ Start/Stop Clock Counter 6 4000 SFFF
£ Day Counter Carry (Note 3) 7 4000 SFFF
=INote 1 : Writing values $00 to $03 select the RAM Bank #. Values $08 to $OC select a clock register.
g Note 2 : Writing $00 and then $01 to this register latches the clock data. Another write of $00 and then
=101 is required to latch the updated clock data.
=INote 3 : Bit 7 of clock register DAYH remains set until zero is written to it.
. . General Notes: To access the clock counter the RAM bank must first be enabled. Due to a slow MBC3
=] Bit Meaning interface, 4 clock cycles are required between each register access.
% 15 Unused
1931 4-10 Blue Colour value (0 to 31) Register Purpose Comment Bit Addr Range
E_“., 9-5 |Green Colour Value (0to 31) ' {5} RAMG External RAM Select Write $0A to enable 0000 1FFF
=4 4-0 Red Colour Value (0 to 31) § ROMBO ROM Bank Select LSB of ROM Bank # 2000 3FFF
. . -1 ROMBI ROM Bank Select MSB of ROM Bank # 0 /3000 3FFF
2  Pixels Tiles | {5 RAMB RAM Bank Select Ram Bank # (Note 1) 0-3 4000 SFFF
ﬁ VRAM W‘fjth 256 132 8 General Notes: Unused bit positions in registers should be filled with zero when writing.
S VRAM H_elght 256 32 =-INote 1 : When a Rumble Pak is installed, bits 0 & 1 select the RAM Bank (maximum of 4 banks). Bit 3
s=AScreen Width (160 [ 20 Hlcontrols the Rumble Pak. Bit 2 is unused. A MOTOR ON (set bit 3) must be issued for 2 frames to start
i@ Screen Height 144 18 the Rumble Pak motor if it has not yet been started, or if it has been idle for more than 3 frames.
y Value Gameboy Type Interrupt Addr Comment
N 01 DMG (SGB) g Vertical Blank $40 | Occurs ~59.7 times per second, lasts ~1.1ms
: FF MGB (SGB2) ] LCD Control $48  See STAT register
11 CGB § Timer Overflow $50 | TIMA register has changed from $FF to $00
°E‘ The initial value in the .=l Serial I/O Complete $58  Serial Transfer is complete
|Accumulator identifies the Joypad Pressed ~ $60 High to low transition on pins P10-P13

type of Gameboy unit.



ADCASxx BB DEC SP ORB DF RST$18 00 NOP 7B LDAE CB 2 SRAH CB AF  RESSA 0 $00 @

ADCA(HL)  F3 DI ORC E7 RST $20 01 bb aa LDBCSasbb ¢ LDAH CB 2D SRAL CB B0  RES6B & = o

ADCAA FB EL ORD EF RST $28 02 LD (BC).A 7D LDAL CB 2E  SRA(HL) CB Bl  RES6C 1 s01 = s BnE

ADCAB 76 HALT ORE F7 RST $30 03 INCBC 7E LD A,(HL) CB 2F  SRAA CB B2  RES6D RS 02 v=2 29 S 2 2E

ADCAC 34 INC (HL) ORH FE RST $38 04 INCB 7 LDAA cB 37 SWAP A CB B3  RESGE 3 $03 sQ § [ZEES O
ADCA,D 3¢ INCA ORL DE xx SBC A $xx 05 DEC B 80 ADD AB cB 38 SRLB CB B4 RES 6,H OSSR o
ADCAE 04 INCB POP AF 9E SBC A(HL) 06 xx LD B,$xx 81 ADDA,C CB 39 SRL C CB BS RES 6,L. 4 504 00X X XX XX X o <
ADCAH 03 INCBC POP BC oF SBCA.A 07 RLCA 82 ADDA.D CB 32  SRLD CB B6  RESG(HL) 5 1508 01x 1 [ops
ADCAL oc INCC POP DE 98 SBCA.B 08 bb aa LD (Saabb).SP 83 ADDAE CB 3B SRLE CB B7  RESGA L
ADDASxx 14 INCD POP HL 99 SBCAC 09 ADDHLBC 84 ADD AH CB3c  SRLH CB B8  RESTB 6 $06 02X X 1 $ 9
ADDAHL) 13 INC DE FS PUSH AF oa SBCA.D 0a LD A(BC) 85 ADDAL CB 3D  SRLL CB B9  RES7C 7 VEGH 03X X1 X e®
ADDAA 1c INCE cs PUSH BC 9B SBCAE 0B DEC BC 86 ADDA(HL) CB 38  SRL(HL) CB BA  RES7.D 8 s08 05% 5 €2
ADDA,B 24 INC H D5 PUSH DE 9c SBCAH oc INCC 87 ADDAA CB 3F  SRLA CB BE  RESTE o®
ADDA.C 23 INC HL. ES PUSH HL 9D SBCA.L 0D DEC C 88 ADCAB CB 40  BITOB CB BC  RESTH 9 %09 06X 2 % o3
ADDA.D 2c INCL CB'86  RESO(HL) 37 SCF 0E xx  LDCSxx 89 ADCAC CB 41  BITOC CB BD  RES7L 10 $0A 08% X =
ADDAE 33 INCSP CB 87  RESOA cB C6  SETO(HL) 0F RRCA 8a ADCAD CB 42  BITOD CB BE  RES7(HL)

ADD AH €3 bb aa JP Saabb CB 80 RES 0.8 cB C7 SET 0.A 10 00 STOP 8B ADC AE CB 43 BIT 0.E CB BF RES 7.A 11 E0s 09X X X

ADDAL E9 IP (HL) CB 81  RESOC CB CO SET 0.B 11 bb aa LDDESaabb 8C ADCAH CB 44  BITOH CB CO SET 0.B PR S 0C 0BX X

ADDHLBC DA bb aa JPCSaabb CB 82  RESOD cB c1 SET0.C 12 LD (DE).A 8D ADCAL CB 45  BITOL B C1 SET 0.C

ADDHLDE D2 bb aa JPNCSaabb  CB 83  RESOE B C2 SET 0,D 13 INC DE 8E ADCA(HL) CB 46  BITO(HL) B C2 SET 0.D 13 SOD | mgocx x X

ADDHLHL €2 bb aa JPNZSabb  CB 84  RESOH B C3 SET 0.E 14 INCD 8F ADCAA CB 47  BITOA CB C3  SETOE 14 $0E  EJODX X X X

ADDHLSP  CA bb aa JPZSaabb CB 85  RESOL CcB C4 SET 0.H. 15 DEC D 90 SUB B CB 48  BITIB CB C4 SET 0.H 15 sor  Elorx 3 xx

ADDSPxx 18 xx  JRSxx CB 8E  RESI(HL) CB C5 SET 0.L 16 xx  LDDSxx 91 SUBC CB 49  BITIC CB C5  SETOL =

AND $xx 38 xx  JRCSxx CB 8F  RESLA cB CE  SETI(HL) 17 RLA 92 SUBD CB 4a  BITID CB C6  SETO(HL) 16 $10 | BHI0X X 3 XX

AND (HL) 30 xx  JRNCSxx CB 88  RESIB CB CF  SETIA 18 xx  JRSxx 93 SUB E CB 4B BITLE B C7 SET 0.A 32 $20 11x 3

AND A 20 xx  JRNZSxx CB 89  RESIC cB c8 SET 1B 19 ADDHLDE 94 SUB H CB 4C  BITIH B C8 SET 1.B Q

AND B 28 xx IR Z,Sxx CB 8A RES 1,D CB C9 SET 1,C 1a LD A,(DE) 95 SUBL CB 4D BIT I,L CB Cc9 SET 1,C 48 $30 | [Ehi2x x 3

AND C EA bb aa LD(Saabb)A CB 8B  RESLE cB CcA  SETLD 1B DEC DE 97 SUBA CB 4E  BIT I(HL) CBCA  SETLD 64 $40 = 13x|x 3 X

ANDD 08 bb aa LD (Saabb)SP CB 8C  RESIH cB CB  SETLE ic INCE 98 SBCA.B CB 4F  BITLA CB CB  SETLE .
AND E EO0 xx LD ($xx),A CB 8D  RESIL cB cC SET LH D DECE 99 SBCA.C CB 50 BIT 2,B B cC SET LH 80 $50 15X 4 =
AND H 02 LD (BC).A CB 96  RES2(HL) cBcCD  SETIL 1E xx  LDES$xx 9 SBCA.D CB 51  BIT2C CB CD  SETIL 96 $60 16X X 4 o
AND L E2 LD (C).A CB 97  RES2A CB D6 SET2(HL) 1F RRA 9B SBCAE CB 52  BIT2D CB CE  SETI(HL) 112 $70 17x x4 X S
BIT 0,(HL) 12 LD (DE).A CB 90  RES2B cB D7 SET2.A 20 xx  JRNZSxx 9c SBCAH CB 53  BIT2E CB CF  SETILA 55
BIT 0,A 36 xx LD (HL)$xx  CB 91 RES 2,C CB DO SET2,B 21 bb aa LDHLSaabb 9D SBCA,L CB 54 BIT 2,H CB DO SET2,B 113 NS 19X 5 X =
BIT 0.B 77 LD (HL).A CB 92  RES2D CB D1 SET 2,C 22 LD(HLDA 9B SBCA(HL) CB 55  BIT2L CB D1 SET 2,C 114 $72 1AX X 5 Q=
BIT0.C 70 LD (HL).B CB 93  RES2E CB D2 SET 2.D 23 INC HL 9F SBCA.A CB 56  BIT2(HL) CB D2 SET 2.D o
BIT0.D 71 LD (HL).C CB 94  RES2H CB D3 SET2E 24 INCH a0 AND B CB 57  BIT2A CB D3  SET2E 115 WEEE 1BX X5 X 2 g
BIT 0.E 72 LD (HL).D CB 95  RES2L CB D4 SET 2.H. 25 DEC H Bl AND C CB 58  BIT3B CB D4 SET 2.H. e 574 1CX X X =
BIT OH 73 LD (HL).E CB 98  RES3(HL)  CB D5 SET2,L 26 xx  LDHS$xx B2 AND D CB 59  BIT3C CB D5  SET2L =z
BITO,L 74 LD (HL)H CB 9F RES 3,A CB DE SET 3,(HL) 27 DAA A3 AND E CB 5A BIT 3,D CB D6 SET 2,(HL) 117 NEES 1DX X |5 X S ©
BIT 1,(HL) 75 LD (HL).L CB 98  RES3B cB DF  SET3,A 28 xx  JRZSxx a4 ANDH CB 5B BIT3E CB D7 SET 2,A 118 $76 1EX X5 X |X O E
BIT LA 32 LD(HLD)A  CB 99  RES3C CcB D8 SET 3,B 29 ADDHLHL 25 AND L CB 5 BIT3H CcB D8 SET 3,B 119 $77

BIT 1B 22 LD (HLI).A CB 9A RES 3.D CB D9 SET 3.C 28 LD A(HLI) 26 AND (HL) CB 5D BIT3.L CB D9 SET 3,C FC Camera

BIT 1,C 3E xx LD A $xx CB 9B RES 3,E CB DA SET 3D 2B DEC HL a7 AND A CB 5E BIT 3,(HL) CB DA SET 3D 20N S 78 FD Bandai TAMA 5

BIT 1.D FA bb aa LDA(Saabb) CB 9C  RES3H cB DB SET3E 2c INCL B8 XOR B CB SF  BIT3A CB DB SET3E 121 ICEE FEl HuC 3

BIT LE FO xx  LDA(Sxx)  CB 90  RES3L cB DC  SET3H 2D DECL A9 XOR C CB 60  BIT4B CB DC  SET3H u

BIT ILH oA LD A,(BC) CB A6  RES4(HL) cB DD  SET3L 2E xx  LDLS$xx AR XOR D CB 61  BIT4C CB DD  SET3L 122 sS7A FF HuCl/RAM/Batt

BIT 1L F2 LD A,(C) CB A7  RES4A cB E6  SET4(HL) 2F CPL AB XOR E CB 62  BIT4D CB DE  SET3,HL) 123G

BIT 2,(HL) 1a LD A,(DE) CB A0  RES4B cB E7 SET4,A 30 xx  JRNCS$xx ac XOR H CB 63  BIT4E CB DF  SET3,A

BIT2,A 15 LD A,(HL) CB Al  RES4C CB EO SET 4,8 31 bb aa LDSPSaabb  AD XOR L CB 64  BIT4H CB EO  SET4B | 124 $7C

BIT2,B 3a LDA(HLD) CB A2  RES4D CB E1 SET 4,C 32 LD (HLD)A  AE XOR (HL) CB 65  BIT4L CB E1 SET 4,C ] 125 $7D

BIT2,C 28 LDA(HL)  CB A3  RES4E CB E2 SET4.D 33 P AF XOR A CB 66  BIT4(HL) CB E2 SET 4.D {126 s7E

BIT2.D 7F LDAA CB A4  RES4H CB E3 SET4E 34 INC (HL) BO ORB CB 67  BIT4A CB E3  SET4E =

BIT 2,E 78 LDAB CB AS RES 4,1 CB E4 SET 4,H 35 DEC (HL) Bl ORC CB 68 BIT 5,B CB E4 SET 4,H = 127 JSHiE ~mA
BIT 2,H 79 LDAC CB AE  RESS5(HL)  CB ES SET4,L 36 xx  LD(HL)Sxx B2 ORD CB 69  BITSC CB ES  SET4L H —128 sso0

BIT2,L 78 LDAD CB AF  RESSA cB EE  SETS(HL) 37 SCF B3 ORE CB 6A  BITSD CB E6  SET4(HL) o 55
BIT 3,(HL) B LDAE CB 28 RES 5,B CB EF SET5,A 38 xx JR CSxx B4 ORH CB 6B BITS.E CB E7 SET 4,A e - 127 WSiEN 15.85
BIT3A 7c LDAH CB A9  RESSC CB E8 SET 5.8 39 ADDHLSP  BS ORL CB 6 BITSH CB E8 SET 5.8 [ -126 ss2 k
BIT3B 7D LDAL CB AR RES5D cB E9  SET5C 3 LDA(HLD)  B6 OR (HL) CB 6D  BITSL CB ES  SETSC z Bl. 5
BIT3.C 06 xx  LDBS$xx CB AB  RESSE cB EA  SET5D 3B DEC SP B7 ORA CB 6E  BITS5(HL) CB EA  SET5D al -125 $83 708
BIT3,D 46 LD B,(HL) CB AC  RESSH CB EB  SETSE 3c INCA B8 CPB CB 6F  BITS5A CB EB  SETSE -124 $84 E
BIT3,E 47 LDBA CB 2D  RESSL cB EC  SETSH 3p DECA B9 cPC CB 70  BIT6B CB EC  SETSH _123 485 2
BIT3H 40 LDBB CB B6  RESG(HL) CB ED  SETSL 3E xx  LDASxx BA CPD CB 71  BIT6C CB ED  SETSL 107
BIT 3,L 41 LDB.C CB B7 RES 6,A CB F6 SET 6,(HL) 3F CCF BB CPE cB 72 BIT 6,D CB EE SET 5,(HL) EZZ20 S8 6

BIT 4,(HL) 42 LD B,D CB BO RES 6,8 CB F7 SET 6,A 40 LDB.B BC CPH CB 73 BIT 6,E CB EF SET 5,A -121 WEEE 83
BIT 4,A 43 LDBE CB Bl  RES6C CB FO SET 6,8 1 LDB.C BD CPL CB 74  BIT6H CB FO  SET6B 162
BIT 4B 44 LD BH CB B2 RES 6,0 CB F1 SET 6,C 42 LD B.D BE CP (HL) CB 75 BIT6,L CB F1 SET 6,C =120 $88

BIT4,C 45 LDBL CB B3 RES 6,E CB F2 SET 6,D 43 LDBE BF CPA CB 76 BIT 6,(HL) CB F2 SET 6,D -119 S

BIT 4D 01 bb aa LDBCSaabb CB B4 RES 6,H CB F3 SET 6,E 44 LD BH co RETNZ CB 77 BIT 6,A CB F3 SET 6,E =718 $s8A Type MBits MBytes Banks
BIT4.E 0E xx  LDCSxx CB BS  RES6L CB F4 SET 6,H 45 LDBL c1 POP BC CB 78 BIT7B CB F4 SET 6,H 00 BiNone

BIT 4,H 4E LD C(HL) CB BE RES 7,(HL) CB F5 SET 6,L. 46 LD B,(HL) €2 bb aa JPNZSaabb CB 79 BIT7,C CB F5 SET 6,L. -117 NS8E =

BIT4L 4F LDCA CB BF RES 7.A CB FE SET 7,(HL) 47 LDBA €3 bb aa JP $aabb CB 7a BIT 7.D CB F6 SET 6,(HL) Bii6 ssc 7] 01 16Kb 2KB il
BIT 5,(HL) 48 LDCB CB B8  RES7B cB FF SET7A 48 LDCB C4 bb aa CALLNZSaabb CB 7B BIT7E CB F7 SET 6.A = 02 | 64Kb | 8KB 1
BIT5.A 49 LDCC CB B9  RES7C CB F8 SET 7.B 49 LDCC cs PUSH BC CB 7¢  BIT7H CB F8  SET7B — 1 1 5ANCIE] <

BITS.B 4a LDCD CB BA  RESTD cB F9  SETZC aa LDCD €6 xx  ADDASxx B 7D  BIT7(HL) (B E9  SET7.C 2114 $8E ] 03 | 256Kb| 32KB 4
BIT5,C B LD CE CB BE  RES7E cB FA  SET7D B LD C.E c7 RST $00 CB 7F  BIT7A CB FA  SET7D 06 iMb [128KB | 16
BIT 5D ac LD CH CB BC  RESTH cB FB  SET7E ac LD CH c8 RETZ CB 80  RESOB CB FB  SET7E -113 NSeH

BIT5.E 4D LDCL CB BD  RES7L cB FC  SET7H 4D LDCL co RET CB 81  RESOC CB FC  SET7H BRER 500 .

BIT 5.H 16 xx LD D.$xx c9 RET CB FD SET 7,L 4E LD C,(HL) CA bb aa JPZSaabb CB 82 RES 0,D CB FD SET 7,L Type MBits MBytes Banks
BITSL 56 LD D,(HL) D8 RET C cB 26 SLA(HL) 4F LD CA CB 00  RLCB CB 83  RESOE CB FE  SET7(HL) -96 $AQ 00 |256Kb| 32KB 2
BIT 6,(HL) 57 LDDA DO RET NC CB 27 SLAA 50 LDD.B CB 01  RLCC CB 84  RESOH CB FF  SET7A -80 $BO

BIT6A 50 LDDB co RETNZ cB 20  SLAB 51 LDD.C cB 02  RLCD CB 85  RESOL CC bb aa CALLZ Saabb _64  $C0 01 | 512Kb 64KB é
BIT 6,8 51 LDD.C cs RETZ B 21 SLAC 52 LD D.D CB 03  RLCE CB 86  RESO(HL)  CD bb aa CALL S$aabb 02 1Mb | 128KB 8
BIT 6,C 52 LDD,D D9 RETL CB 22 SLAD 53 LDDE CB 04 RLCH CB 87 RES 0,A CE xx ADC A $xx =48 S$DO 03 oMb 256KB 18
BIT 6,0 53 LDDE CB 16  RL(HL) cB 23 SLAE 54 LDDH CB 05  RLCL CB 88  RESIB cF RST $08 -32 I5EN 4

BIT 6,E 54 LD D,H CB 17 RLA CB 24 SLAH 55 LDD.L CB 06 RLC (HL) CB 89 RES 1,C DO RET NC g=y 04 4Mb | 512KB 32
BIT 6H 55 LDDL CB 10  RLB cB 25 WENSHEN 56 LD D,(HL) CB 07  RLCA CB 8A  RES1D D1 POP DE [oN SEO 2 s 8Mb 1MB 64
BIT 6L 11 bb aa LDDESaabb CB 11  RLC CB 2E  SRA(HL) 57 LD DA CB 08 RRCB CB 88  RESILE D2 bb aa JP NC Saabb -15 S$F1 =

BIT 7,(HL) 1E xx LD E,$xx cB 12 RLD CB 2F SRA A 58 LDEB cB 09 RRC C cB 8C RES 1H D4 bb aa CALL NC Saabb _14 se2 [s] 06 @ 16Mb 2MB 128
BIT7.A SE LD E,(HL) CB 13  RLE cB 28 SRA B 59 LDEC CB 0A  RRCD CB 8D  RESIL D5 PUSH DE 4 07 | 32Mb  4MB 256
BIT7.B LDEA CB 14 RLH CB 29 SRA C 5A LDED CB 0B RRCE CB 8E RES 1,(HL) D6 xx SUB $xx -13 S$F3

BIT 7.C LDEB CB 15  RLL CB 22 SRAD 5B LDEE CB 0C  RRCH CB 8F  RESLA D7 RST $10 S92 SF4 08 [ 64Mb | 8MB 512
BIT 7.D LDEC 17 RLA CB 2B SRAE 5C LDEH CB 0D RRCL CB 90 RES 2B D8 RETC 53 9Mb 1.1MB 73
BIT 7.E LDED CB 06 RLC (HL) CB 2C SRA H 5D LDEL CB 0E RRC (HL) cB 91 RES 2,C D9 RETI -11 SSHS] 53 10Mb ['1.2MB 80
BIT7.H LDEE CB 07  RLCA CB 2D SRAL SE LD E,(HL) CB 0F  RRCA CB 92  RES2D DA bb aa IPC Saabb B 5o g

CALL $aabb LD EH CB 00 RLCB CB 3E SRL (HL) SF LD E.A CB 10 RLB CB 93 RES 2,E DC bb aa CALL C Saabb 54 12Mb 1.5MB 96
CALL C Saabb LDEL CB 01  RLCC cB 3F  SRLA 60 LD H.B BB RiC CB 94  RES2H DE xx  SBCAS$xx -9 NS

CALLNCSaabb 26 xx LD HSxx B 02 RLCD cB 38 SRLB 61 LD HC CB 12  RLD CB 95  RES2L DF RST$18 —8 SF8

CALL NZSaabb 66 LD H,(HL) CB 03  RLCE cB 39 SRLC 62 LDHD CB 13  RLE CB 96  RES2(HL)  EO0 xx  LD(Sxx)A

CALL ZSaabb 67 LD HA CB 04  RLCH CB 32 SRLD 63 LD HE CB 14  RLH CB 97  RES2A E1 POP HL -7 SEE

CCF 6F LDHA CB 05  RLCL CB 3B SRLE 64 LD HH EEN5R RiL CB 98  RES3B E2 LD (C).A -6 SFA

CP $xx 60 LD HB 07 RLCA CB 3¢  SRLH 65 LDHL CB 16  RL(HL) CB 99  RES3C ES PUSH HL -5 $FB

CP (HL) 61 LDHC CB 18 RR(HL) cB 30  SRLL 66 LD H,(HL) CB 17  RLA CB 93  RES3D E6 xx  ANDSxx

CPA 62 LD H.D CB 1F  RRA 10 00 STOP 67 LD HA CB 18  RRB CB 98 RES3E E7 RST $20 B SFC

CPB 63 LDHE cB 18 RRB D6 xx  SUBS$xx 68 LDLB CB 19  RRC CB 9C  RES3H E8 xx  ADDSPxx -3 JEEE

CPC 64 LD HH CB 19  RRC 97 SUBA 69 LDLC CB 12  RRD CB 90  RES3L E9 IP (HL)

CcPD 65 LDHL CB 1A  RRD 90 SUB B 5 LDLD cB 1B RRE CB 9 RES3,(HL)  EA bb aa LD (Saabb),A B2 SFE

CPE 21 bb aa LDHLSaabb CB 1B RRE 91 SUB C 6B LD LE CB 1c  RRH CB 9F  RES3A EE xx  XORS$xx -1 JEEE

CPH 8 LD HL.SP CB 1C  RRH 92 SUBD 6c LDLH CB 1D  RRL CB A0  RES4B EF RST $28

CPL 26 xx  LDLSxx CB 1D  RRL 93 SUB E 6D LDLL CB 1E  RR(HL) CB Al  RES4C FO xx  LDA(Sxx)

CPL 6E LD L(HL) 1F RRA 94 SUBH 6E LD L(HL) CB 1F  RRA CB A2  RES4D F1 POP AF

DAA 68 LDLB CB 0E  RRC(HL) 95 SUBL 6F LD HA CB 20  SLAB CB A3  RES4E F2 LDA(C)

DEC (HL) 69 LDLC CB 0F  RRCA CcB 37 SWAPA 70 LD (HL).B B 21 SLA C CB A4  RES4H F3 DI

DECA [33 LDLD CB 08 RRCB EE xx  XORS$xx 7 LD (HL).C CB 22 SLA D CB A5  RES4L F5 PUSH AF

DECB B LDLE CB 09  RRCC BE XOR (HL) 72 LD (HL).D CB 23 SLAE CB A6  RES4(HL) F6 xx  ORS$xx

DEC BC 6C LDLH CB 0A  RRCD AF XOR A 73 LD (HL).E cB 24 SLA H CB A7  RES4A 7 RST $30

DEC C D LDLL CB 0B RRCE A8 XOR B 74 LD (HL)H CB 25  SLAL CB A8  RESS5B F8 LD HL.SP

DEC D 31 bb aa LDSPSabb CB 0C  RRCH A9 XOR C 75 LD (HL).L CB 26  SLA(HL) CB A9  RESS5C F9 LD SP,HL

DEC DE 9 LD SPHL CB 0D  RRCL aa XOR D 76 HALT cB 27 SLAA CB AR RESS5D FA bb aa LD A(Saabb)

DECE 00 NOP oF RRCA 2B XORE 77 LD (HL)A CB 28 SRAB CB 2B RESSE FB El

DEC H F6 xx  ORS$xx @1 RST $00 ac XOR H 78 LDAB CB 29  SRAC CB AC  RESSH FE xx  CP$xx

DEC HL B6 OR (HL) cF RST $08 aD XOR L 79 LDAC CB 2A  SRAD CB AD  RESSL FF RST $38

DECL B7 ORA D7 RST $10 A LDAD CB 2B SRA CB AE  RESS5(HL)

0 1 2 3 4 5} 6 7 0 18 $0001 16 65536 $10000 Button BG Colour OBJO Colour 0OBJ1 Colour
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& % . y 12 4096 $1000 28| 268435456 $10000000 RighttA  Green & Blue Red Red
< & Lo DI Sl J B Ei W 13 8172 $20000 291 5368709127$20000000 | MMRight+B [ Reverse Reverse Reverse
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Register Purpose
P1 Read Joypad Info
SB Serial Transfer Data
SC Serial I/0 Control
DIV Timer Divider
TIMA Timer Counter
TMA Timer Modulo
TAC Timer Control
IF Interrupt Flag
LCDC LCD Control
STAT LCD Status

4

£

2z

g

nq:, SCY Scroll Screen Y

g SCX Scroll Screen X

ALY LCDC Y-Coord

=LYC LY Compare
DMA DMA Transfer
IBGP BG Palette Data
(OBPO Obj Palette 0 Data
(OBP1 Obj Palette 1 Data
WY Window Y Pos
WX Window X Pos
KEY1 CPU Speed Select
'VBK 'VRAM Bank Select
HDMA1  HBL General DMA
HDMA2  HBL General DMA
IHDMA3  HBL General DMA
[HDMA4  HBL General DMA
HDMAS5  HBL General DMA
RP Infrared Comms
BCPS Bkg Colour Index
BCPD Bkg Colour Data
OCPS Obj Colour Index
(OCPD Obj Colour Data
SVBK RAM Bank Select
1IE Interrupt Enable

source address is in the WRAM.
has completed.

byte aligned.

ansfer is taking place.

Precautions

)

ransfer, set on completion.

ILCD is enabled.

# of 16-bytes block to transfer.

# of 16-byte blocks to transfer.

IDo not switch ROM Banks if the DMA
source address is in the high ROM.
Do not switch RAM Banks if the DMA

ICPU halts until GDMA completes.

Comment
PIF_5
PIF 4
PIF 3
RIEN2
PIF_1
PIF 0

Timer start/stop
Timer speed

LCD On/Off
‘Window Addr
‘Window On/Off
Background Addr
Object Size
Object On/Off
Background On/Off
LYCEQULY Coincidence
Mode 10
Mode 01 (V-Blank)
Mode 00 (H-Blank)
Coincidence Flag
OAM/VRAM Lock
Vertical scroll
Horizontal scroll

GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
GBC only
HILO Transition
Serial I/0 Transfer Done
Timer Overflow
LCDC
VBL

4000-7FFF

DO0O-DFFF

IDo not switch VRAM Banks until HDMA 8000-9FFF
Source & Destination address must be 256- xx00
T cannot be used while a HDMA

t
[HDMA must complete before another is
initiated or HDMA registers are altered.
ransfer length must be correct. $80 = 16
wabytes, $81 = 32 bytes, $82 = 48 bytes.
PIBit 7 of HDMA 5 is clear during HDMA

FESE

IGDMA is only reliable during VBL when

IGDMA transfer time in 1XCPU mode. n= 220+n*7.63us

IGDMA transfer time in 2xCPU mode. n'="110+n*7.63us

Access

SSrmrmzz

R/W

R/W
R/W

R/W
R/W
R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W

R/W
R/W
R/W

Bit
5
4
3
2
1
0

)

o
]
-

w

o

I DWs oM I o

o N W

IS

i

Address

FF00

FFO1
FF02
FF04
FF05
FF06
FFO7

FFOF
FF40

FE41

FF42
FF43
FF44
FF45
FF46
FF47
FF48
FF49
FF4A
FF4B
FF4D
FF4F
BES51
FF52
BE5 3
FF54
BES5
FF56
FF68
FF69
FF6A
FF6B
FF70
FFFF

Register Purpose
NR10 Audio Sweep
NR11 Audio Chan #1
NR12 Envelope Chan #1
NR13 Sound Freq #1
NR14 Sound Freq #1
NR21 Audio Chan #2
NR22 Envelope Chan #2
NR23 Sound Freq #2
NR24 Sound Freq #2
NR30 Audio Chan #3
NR31 Sound Len #2
NR32 Volume #3
NR33 Sond Freq #3
NR34 Sound Freq #3
NR41 Sound Len #4
NR42 Envelope #4
NR43 Audio Counter
NR44 Audio Control
NR50 Channel Control
NR51 Sound Output
NR52 Sound On/Off
AUD3WAVERAM

Comment Access Bit
Sweep time R/W 4-6
Sweep increase/decrease  R/W 3
Sweep shift R/W 0-2
Wave pattern duty R/W  6-7
Sound length data R/W  0-5
Initial value of envelope ~R/W  4-7
Envelope Up/Down R/W 3
Number of envelope sweep R/W  0-2
Frequency LSB W
Initialise w 7
Counter/consecutive selection W 6
Frequency significant 3 bits W 0-2
Wave pattern duty R/W  6-7
Sound length data R/W  0-5
Initial value of envelope ~R/W  4-7
Envelope Up/Down RW 3
Number of envelope sweep R/W  0-2
Frequency LSB W
Initialise w 7
Counter/consecutive selection W 6
Frequency significant 3 bits W 0-2
Sound On/Off RW 7
Sound length R/W
Select output level R/W 5-6
Frequency LSB w
Initialise w 7
Counter/consecutive selection W 6
Frequency significant 3 bits W 0-2
Sound length R/W 0-5
Initial value of envelope ~R/W  4-7
Envelope Up/Down RW 3
Number of envelope sweep R/W  0-2
Freq of polynomial counter R/W  4-7
Polynomial counter's step  R/W 3
Dividing ratio of freq R/W 0-2
Initialise audio RW 7
Counter/consecutive selection R/'W 6
Vin SO2 On/Off R/W 7
SO2 ouput volume R/W 4-6
Vin SO1 On/Off RW 3
SO1 ouput volume R/W 0-2
Output sound 4 to SO2 RW 7
Outputsound3to SO2  R/W 6
Output sound 2 to SO2 RW 5
Output sound 1 to SO2 RW 4
Output sound 4 to SO1 RW 3
Output sound 3 to SO1 RW 2
Output sound 2 to SO1 RW 1
Output sound 0 to SO1 RW 0
All Channels On/Off RW 7
Channel #4 On/Off R/'W 3
Channel #3 On/Off R/W 2
Channel #2 On/Off R/W 1
Channel #1 On/Off RW 0

Sound sample RAM(16 bytes) R/W

Address

FF10

FF11l

FF12

FF13
FF14

FFl6

BE 7

FF18
FF19

FF1A
FF1B
19179LC
FF1D
FF1E

FF20
FF21

FF22

FF23

FF24

151925

[BE2 6

EE3SE

>
=
s

ON
o
A

=

GB

Hz  Note

.176 [ES
.662 F5
.177 E#S5
128G S
.301|G#5
S9ISA S
.562 A#5
.250]B 5
.978[C6
.750 C#6
.568D6
.434 D#6
.352 [Bl6
.324F6
.354 F#6
.445G6
.601 [G# 6
.826 A6
.124 |A#6
.499 B 6
2956 S
.500 C#7
.135D7
.867 D#7
. 703 [EXY
.648 F7
.708 [F#7
.890 G7
.203G#7
.653 A7
.249 A#7
.999B7
.913[C8
.000 C#8
.270 D8
.735 D#8
.406 E8
.295/F8
.416 F#8
.781 G8
.406|G#8
.307 A8
.499 |A#8
.998 B8

.821C9
.00 C#9
.54D9
.47 D#9
.81 E9
.59 F9
.83 F#9
.56 G9
.81 G#9
.61 A9
.99 A#9
.99B9
.65C10
.00 C# 10
.08 D10
.94 D# 10
.63 E10
.18 F 10
.66 F#10
.13G10
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X

of value Y
for greater than
X

of value Y

than, expr not equal
is true

gned 16-bit Comp

=lnot_equal:

X
of value Y
less than
X
of value Y

than or equal?
is true

X
MSB
value for later
W

MSB

alue X & value Y
El=ollies'st than
Y

alue X & value Y

o value X >= value Y
is true

N4
MSB
alue for later

X

MSB

alue X & value Y

st for greater than
X

of value Y

value X > value Y
is true

[vram_addr

A, [col]
S1F
[col]l,A

A, [row]

c,A
$03
$98
B,A

A, $EO
©

c,A

A, [col]
©

(€l 2

am_addr & O0x1F)

A contains an unsigned 8-bit number
C contains an unsigned 8-bit number

X <Y Cp C ; compare X & Y
JP NC, .less ; carry? no, so Y >= X
Jp Z, .equal ; equal? yes, so X == Y
CALL condition_true ; X <Y, condition is true
.less:
.equal:
X <=Y Ccp C ; compare X & Y
Jp NC, .greater ; carry? no, so Y > X
CALL condition_true ; X <= Y, condition is true
.greater:
X == CP c ; compare X & Y
JP NZ, .not_equal ; equal? No, so X <> Y
CALL condition_true ; X ==Y, condition is true
.not_equal:
X <> Y CP C ; compare X & Y
JP Z, .equal ; equal? yes, so X ==
CALL condition_true ; X <> Y, condition is true
.equal:
X >Y Ccp C ; compare X & Y
JP C, .greater ; carry? yes, so Y > X
Jp Z, .equal ; equal? yes, so X Y
CALL condition_true ; X ==Y, condition is true
.greater:
.equal:
X >=Y cp C ; compare X & Y
JP C,.less ; carry? yes, so Y > X

CALL condition_true ; X >= Y, condition is true
.greater:

OTAKU NO GAMEBOY .
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