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25 10 128 32768
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1 MHz 3.0 MHZz
8 bit 8 bit 8 bit 16 bit
2 KB 64 KB 0.125 KB 128 KB
10 KB
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DMG-CPU

CPU
Interrupt Controller
Timer

Memory

Boot ROM

Joypad Input
Serial Data Transfer
Sound Controller

Pixel Processing Unit



CPU



Game Boy
1989
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NES Game Boy
1983 1989

Wikimedia Commons



NES Game Boy SNES
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NES Game Boy SNES
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* different layout than 8080
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Registers
A F
B C
D =
H L
SP
PC
8 r16
a (hl) bc
b C de
d e ofll
h 1L Sp

Load/Store

ld r8, d8

ld r8, rs8

ld a, (bc)
ld a, (de)
ld a, (al6e)”
1d (bc), a
ld (de), a
ld (al6), a*
ld rlo, dlo

* different opcode than 8080
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ld rlo, dlo

Stack

ld sp, hl
push rlo
pop rlo

* different opcode than 8080
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ld r8, rs
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ld (de), a
ld (al6), a*
ld rlo, dlo

Stack

ld sp, hl
push rlo
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Artih/Logical

add
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sub
sbc
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XOr
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Ccp

1NC
dec
daa
cpl
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1NC
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a, ré
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hl, rlo
rlo
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* different opcode than 8080
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Registers
A F
B C
D, =
H L
SP
PC
8 r16
a (hl) bc
b C de
d e hl
h L Sp

Load/Store

ld r8, d8

ld r8, rs

ld a, (bc)
ld a, (de)
ld a, (ale)”
ld (bc), a
ld (de), a
ld (al6), a*
ld rlo, dlo

Stack

ld sp, hl
push rlo
pop rlo

Artih/Logical

add
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sub
sbc
and
XOr
or

Ccp

1NC
dec
daa
cpl
add
1NC
dec

a, dd
a, ré

re
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rla
rrca
rra

* different opcode than 8080



Supported Core Features

Registers
A F
B C
D, =
H L
SP
PC
8 r16
a (hl) bc
b C de
d e hl
h L Sp

Load/Store

ld r8, d8
ld r8, rs
ld a, (bc)
ld a, (de)
ld a, (ale)”
ld (bc), a
ld (de), a
ld (al6), a*
ld rlo, dlo

Stack

ld sp, hl
push rlo
pop rlo

Artih/Logical

add
adc
sub
sbc
and
XOr
or

Ccp

1NC
dec
daa
cpl
add
1NC
dec

a, dd
a, ré

re

hl, rlo
rlo
rlo

Rotate

rlca
rla
rrca
rra

Control Flow

jp alo

jp hl

jp f, alo
call al6
call f, alo
ret

ret f

rst n

* different opcode than 8080



Supported Core Features

Registers
A F
B C
D, =
H L
SP
PC
8 r16
a (hl) bc
b C de
d e hl
h L Sp

Load/Store

ld r8, d8
ld r8, rs
ld a, (bc)
ld a, (de)
ld a, (ale)”
ld (bc), a
ld (de), a
ld (al6), a*
ld rlo, dlo

Stack

ld sp, hl
push rlo
pop rlo

Artih/Logical

add
adc
sub
sbc
and
XOr
or

Ccp

1NC
dec
daa
cpl
add
1NC
dec

a, dd
a, ré

re

hl, rlo
rlo
rlo

Rotate

rlca
rla
rrca
rra

Control Flow

jp alo

jp hl

jp f, alo
call al6
call f, alo
ret

ret f

rst n

Misc

ccf
scf
nop
halt
di
el

* different opcode than 8080
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0000
0008
0010
0018
0020
0028
0030
00338
0040
0048
0050
0058
0000

1rq
1rq
1rqg
1rqg
1rq

service
service
service
service
service

routine
routine
routine
routine
routine

#0
#1
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#3
#4



0000
0008
0010
0018
0020
0028
0030
00338
0040
0048
0050
0058
0000

rst
rst
rst
rst
rst
rst
rst
rst
1rq
1rq
1rqg
1rqg
1rq

$00
$08
$10
$18
$20
$28
$30
$38

service
service
service
service
service

routine
routine
routine
routine
routine

#0
#1
#2
#3
#4



0000
0008
0010
0018
0020
0028
0030
00338
0040
0048
0050
0058
0000

rst
rst
rst
rst
rst
rst
rst
rst
1rq
1rq
1rqg
1rqg
1rq

$00 <—— RESET

$08
$10
$18
$20
$28
$30
$38

service
service
service
service
service

routine
routine
routine
routine
routine

#0
#1
#2
#3
#4
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Unsupported 8080 Features

B

Sign & Parity
ret pO
|po nn

call
ret pe

e, nn
all | P
ret p

, hn
call| P
ret m
JP m, nn

calll



Unsupported 8080 Features

B

Sign & Parity
ret pO
|po nn

call
ret pe

e, nn
all | P
ret p

, hn
call| P
ret m
JP m, nn

calll

Load/Store HL

1d (al6), hl
1d hl, (al6)



Unsupported 8080 Features

B

Sign & Parity
ret pO
|po nn

call
ret pe

e, nn
all | P
ret p

, hn
call| P
ret m
JP m, nn

calll

Load/Store HL

1d (al6), hl
1d hl, (al6)

Exchange

ex (sp), hl
ex de, hl



Unsupported 8080 Features

Sig Parity

ret pc

Jp |pc n
call

B

ret pe

ca11 | Pe, A

ret p

call| P

ret m
P - i
cal

Load/S’ HL

1d ¢ ), hl
ld , (aloe)

Exchange

X (sp), hl
de, hl

t1/0

out ( , a
1h a,
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Supported Z80 Features

Shift & Bit Ops

rlc rd8

rL r8

rrc rgd

re rd

sla r8
sra ré
srl ré
bit n, r8
set n, rd
res n, rg

CB Prefix



Supported Z80 Features

Shift & Bit Ops Relative Jump

ric ra jr a8

rl r8 ir nz, a8
rec rd jr z, a8
re ré8 jr nc, ad
sla ra jr c, a8
sra ré

srl ré&

bit n, r8

set n, rd

res n, rg

CB Prefix



Supported Z80 Features

Shift & Bit Ops Relative Jump

ric ra jr a8
rL ra ir nz, a8
rrc rgd ir z, a8
re ré8 jr nc, ad
sla ré& jr c, a8
sra ré
srl ré&
bit n, r8 Interrupt Return
set n, rd reti’
res n, rg

CB Prefix

* different opcode than Z80
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Registers

A F A F’
= C = C
D = D’ E’
H L H’ L

SP

PC

IX

Y




Auto-Inc/Dec, Loop

cpbi/cpir/cpd/cpdr
/1inir/ind/1ind:

o. /outir/outd tr

ldx  dir/ldd/} -

djnz

Cc ~» oIw

SPR

m 0/1/2
ld a, 1
ld 1, a
ld a, r
ld r, a

Registers
A = A F
B C B’ C
D E D’ E’
H L . L
SP
PC
)4
(Y

Alternate Regs

ex af, af'
exx

‘ad/Store 1

la ‘6, / .0)
ld \ c rlo

4 A ‘e

rid
rrd

Arithmetic

adc hl, rlo
sbc hl, rilo
neg






Postinc/Predec

1d (hl+), a
ld a, (hl+)
ld C(hl-), a
ld a, (hl-)



Postinc/Predec

ld (hl+), a mem[hl] = a; hl++;
ld a, Chl+) a = mem[hl]; hl++;
ld C(hl-), a hl--; mem[hl] = a;
ld a, (hl-) hl--; a = mem[hl];






Zero Page

ld ($ff00+a8), a
ld a, ($ff00+a8)
ld ($ff00+c), a
ld a, ($ff00+c)



0 KB

Zero Page

ld ($ff00+a8), a
ld a, ($ff00+a8)
ld ($ff00+c), a
ld a, ($ff00+c)

64 KB



0 KB

Zero Page

ld ($ff00+a8), a
ld a, ($ff00+a8)
ld ($ff00+c), a
ld a, ($ff00+c)

FFOO  FFFF

N

64 KB



0 KB

Zero Page

ld ($ff00+a8), a
ld a, ($ff00+a8)
ld ($ff00+c), a
ld a, ($ff00+c)

fa 40 ff

ld a, ($ff40)

4 cycles

FFOO  FFFF

N

64 KB



0 KB

Zero Page
ld ($ff00+a8), a fa 40 ff  1d a, ($ff40) 4 cycles
ld a, ($ff00+a8) fO 40 ld a, ($ff40) 3 cycles

ld ($ff00+c), a
ld a, ($ff00+c)
FFOO FFFF

N

64 KB



Stack

add sp, r8
ld hl, sp+r8



Stack
Store SP

add sp, r8 *
ld hl, sp+r8 Ld (al6), sp

* /80 has a more generic version



Stack :
Store SP Swap Nibbles

add sp, ré8 *
1d hl, sp+r8 ld (ale), sp swap r8

* /80 has a more generic version



Stack : :
Store SP Swap Nibbles Power Saving

add sp, r8 *
1d hl, sp+r8 ld (ale), sp swap r8 stop

* /80 has a more generic version



x1

x2

x4

x5

X6

x9

xA

xXE

LD BC,dl1l6
3 12

LD (BC),A
1 8

INC B
1 4
Z 0 H-

DEC B
1 4
Z 1 H -

LD B,dS8
2 8

ADD HL,BC
1 8
- 0HC

LD A, (BC)
1 8

LD C,d8
2 8

LD DE,dl6
3 12

LD (DE),A
1 8

INC D
1 4
Z 0 H-

DEC D
1 4
Z 1 H -

LD D,d8
2 8

ADD HL,DE
1 8
- 0HC

LD A, (DE)
1 8

LD E,d8
2 8

LD HL,d1l6
3 12

LD (HL+),A
1 8

INC H
1 4
Z 0 H-

DEC H
1 4
Z 1 H -

LD H,d8
2 8

ADD HL,HL
1 8
- 0HC

LD A, (HL+)
1 8

LD L,d8
2 8

LD SP,dl1l6
3 12

LD (HL-),A
1 8

INC (HL)
1 12
Z 0 H -

DEC (HL)
1 12
z 1 H -

LD (HL),ds8
2 12

ADD HL,SP
1 8
- 0HC

LD A, (HL-)
1 8

LD A,dS8
2 8

LD B,C
1 4

LD B,H
1 4

LD B,L
1 4

LD B, (HL)
1 8

LD C,C
1 4

LD C, (HL)
1 8

1 4

1 4

LD D, (HL)
1 8

LD E, (HL)
1 8

LD H,B
1 4

1 4

1 4

LD H,H
1 4

1 4

LD H, (HL)
1 8

1 4

1 4

1 4

1 4

1 4

1 4

LD L, (HL)
1 8

LD (HL),B
1 8

LD (HL),C
1 8

LD (HL),D
1 8

LD (HL),H
1 8

LD (HL),L
1 8

HALT
1 4

LD (HL),A
1 8

ID A,B
1 4

1 4

ID A,D
1 4

ID A,E
1 4

ID A,H
1 4

ID A,L
1 4

LD A, (HL)
1 8

ADD A,B
1 4
Z 0 HC

ADD A,H
1 4
Z 0 HC

ADD A, (HL)
1 8
Z 0 HC

ADC A,B
1 4
Z 0 HC

ADC A,C
1 4
7 0 HC

ADC A,D
1 4
Z 0 HC

ADC A,E
1 4
Z 0 HC

ADC A,H
1 4
Z 0 HC

ADC A,L
1 4
Z 0 HC

ADC A, (HL)
1 8
Z 0 HC

SUB B
1 4
Z 1HUC

SUB H
1 4
Z 1 HC

SUB (HL)
1 8
Z 1HC

SBC A,B
1 4
7z 1 HC

SBC A,C
1 4
Z 1 HC

SBC A,D
1 4
7z 1 HC

SBC A,E
1 4
7z 1 HC

SBC A,H
1 4
7z 1 HC

SBC A,L
1 4
7z 1 HC

SBC A, (HL)
1 8
Z 1 HC

AND B
1 4
Z 010

AND H
1 4
Z 010

AND (HL)
1 8
Z 010

XOR B
1 4
Z 00O

XOR C
1 4
Z 00O

XOR D
1 4
Z 00O

XOR E
1 4
Z 00O

XOR H
1 4
Z 00O

XOR L
1 4
Z 00O

XOR (HL)
1 8
Z 00 0

OR B
1 4
Z 00O

OR D
1 4
Z 00O

OR H
1 4
Z 00O

OR L
1 4
Z 00O

OR (HL)
1 8
Z 00O

CP B
1 4
Z 1 HUC

Cp C
1 4
Z 1 HUC

CP D
1 4
Z 1 HUC

CP E
1 4
Z 1 HC

CP H
1 4
Z 1 HC

CP L
1 4
Z 1 HUC

CP (HL)
1 8
Z 1 HC

RET NZ
1 20/8

JP NZ,alé
3 16/12

RET NC
1 20/8

JP NC,alé
3 16/12

CALL NZ,alé6
3 24/12

PUSH BC
1 16

ADD A,dS8
2 8
Z 0 HC

RET Z
1 20/8

RET
1 16

JP Z,alé6
3 16/12

LDH (a8),A
2 12

LD (C),A
2 8

LDH A, (a8)
2 12

CALL NC,ale
3 24/12

PUSH DE
1 16

SUB d8
2 8
Z 1 HC

RET C
1 20/8

RETI
1 16

JP C,alé6
3 16/12

PUSH HL
1 16

AND d8
2 8
Z 010

ADD SP,r8
2 16
0 0HC

JP (HL)
1 4

LD (al6),A
3 16

PUSH AF
1 16

OR d8
2 8
Z 00O

LD HL,SP+r8
2 12
0 0OHC

LD SP,HL
1 8

LD A, (al6)
3 16

PREFIX CB
1 4

CALL Z,al6
3 24/12

CALL C,alé6
3 24/12

CALL alé6
3 24

ADC A,d8
2 8
Z 0HC

SBC A,d8
2 8
Z 1HC

XOR d8
2 8 16
Z 00O

CP d8 38H
2 8 16
Z1HC
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H
™ x0 x1 x2 x3 x4 x5 X6 x7 x8 x9 xA xB xC xD xE xF

RIC B RIC C RLC D RILC E RLC H RILC L RLC (HL) RILC A RRC B RRC C RRC D RRC E RRC H RRC L RRC (HL) RRC A

Ox 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 0 0C Z 0 0C Z 0 0C Z 00 C Z 0 0C Z 0 0C Z 00C Z 00C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 00C

RL B RL C RL D RL E RL H RL L RL (HL) RL A RR B RR C RR D RR E RR H RR L RR (HL) RR A

1x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 00 C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C

SLA B SLA C SLA D SLA E SLA H SLA L SLA (HL) SLA A SRA B SRA C SRA D SRA E SRA H SRA L SRA (HL) SRA A

2x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 0 0C Z 00 C Z 00C Z 00C Z 00O Z 00O Z 00O Z 00O Z 00O Z 00O Z 00O Z 00O

SWAP B SWAP C SWAP D SWAP E SWAP H SWAP L SWAP (HL) SWAP A SRL B SRL C SRL D SRL E SRL H SRL L SRL (HL) SRL A

3x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 00 Z 00O Z 00O Z 00O Z 00O Z 00O zZ 00O zZ 00O Z 0 0 C Z 0 0C Z 0 0 C Z 0 0C Z 0 0C Z 00 C Z 0 0 C Z 0 0 C
BIT 0,B BIT 0,C BIT 0,D BIT O0,E BIT 0,H BIT 0,L BIT 0, (HL) BIT 0,A BIT 1,B BIT 1,C BIT 1,D BIT 1,E BIT 1,H BIT 1,L BIT 1, (HL) BIT 1,A

4x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 -
BIT 2,B BIT 2,C BIT 2,D BIT 2,E BIT 2,H BIT 2,L BIT 2, (HL) BIT 2,A BIT 3,B BIT 3,C BIT 3,D BIT 3,E BIT 3,H BIT 3,L BIT 3, (HL) BIT 3,A

5x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - zZ 01 - Z 01 - Z 01 -
BIT 4,B BIT 4,C BIT 4,D BIT 4,E BIT 4,H BIT 4,L BIT 4, (HL) BIT 4,A BIT 5,B BIT 5,C BIT 5,D BIT 5,E BIT 5,H BIT 5,L BIT 5, (HL) BIT 5,A

6x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
zZ 01 - zZ 01 - zZ 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - zZ 01 - zZ 01 - zZ 01 - Z 01 - Z 01 -
BIT 6,B BIT 6,C BIT 6,D BIT 6,E BIT 6,H BIT 6,L BIT 6, (HL) BIT 6,A BIT 7,B BIT 7,C BIT 7,D BIT 7,E BIT 7,H BIT 7,L BIT 7, (HL) BIT 7,A

7% 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
Z 01 - Z 01 - Z 1 - Z 01 - Z 01 - Z 0 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 - Z 01 -
RES 0,B RES 0,C RES 0,D RES 0,E RES 0,H RES 0,L RES 0, (HL) RES 0,A RES 1,B RES 1,C RES 1,D RES 1,E RES 1,H RES 1,L RES 1, (HL) RES 1,A

8x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
RES 2,B RES 2,C RES 2,D RES 2,E RES 2,H RES 2,L RES 2,(HL) RES 2,A RES 3,B RES 3,C RES 3,D RES 3,E RES 3,H RES 3,L RES 3,(HL) RES 3,A

9x 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
RES 4,B RES 4,C RES 4,D RES 4,E RES 4,H RES 4,L RES 4, (HL) RES 4,A RES 5,B RES 5,C RES 5,D RES 5,E RES 5,H RES 5,L RES 5, (HL) RES 5,A

AXx 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
RES 6,B RES 6,C RES 6,D RES 6,E RES 6,H RES 6,L RES 6, (HL) RES 6,A RES 7,B RES 7,C RES 7,D RES 7,E RES 7,H RES 7,L RES 7, (HL) RES 7,A

Bx 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
SET 0,B SET 0,C SET 0,D SET 0,E SET 0,H SET 0,L SET 0, (HL) SET 0,A SET 1,B SET 1,C SET 1,D SET 1,E SET 1,H SET 1,L SET 1, (HL) SET 1,A

Cx 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
SET 2,B SET 2,C SET 2,D SET 2,E SET 2,H SET 2,L SET 2, (HL) SET 2,A SET 3,B SET 3,C SET 3,D SET 3,E SET 3,H SET 3,L SET 3, (HL) SET 3,A

Dx 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
SET 4,B SET 4,C SET 4,D SET 4,E SET 4,H SET 4,L SET 4,(HL) SET 4,A SET 5,B SET 5,C SET 5,D SET 5,E SET 5,H SET 5,L SET 5, (HL) SET 5,A

Ex 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
SET 6,B SET 6,C SET 6,D SET 6,E SET 6,H SET 6,L SET 6, (HL) SET 6,A SET 7,B SET 7,C SET 7,D SET 7,E SET 7,H SET 7,L SET 7, (HL) SET 7,A

Fx 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8 2 8 2 8 2 8 2 8 2 8 2 8 2 16 2 8
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x1

x2

x4

x5

X6

x9

xA

xXE

LD BC,dl1l6
3 12

LD (BC),A
1 8

INC B
1 4
Z 0 H-

DEC B
1 4
Z 1 H -

LD B,dS8
2 8

ADD HL,BC
1 8
- 0HC

LD A, (BC)
1 8

LD C,d8
2 8

LD DE,dl6
3 12

LD (DE),A
1 8

INC D
1 4
Z 0 H-

DEC D
1 4
Z 1 H -

LD D,d8
2 8

ADD HL,DE
1 8
- 0HC

LD A, (DE)
1 8

LD E,d8
2 8

LD HL,d1l6
3 12

LD (HL+),A
1 8

INC H
1 4
Z 0 H-

DEC H
1 4
Z 1 H -

LD H,d8
2 8

ADD HL,HL
1 8
- 0HC

LD A, (HL+)
1 8

LD L,d8
2 8

LD SP,dl1l6
3 12

LD (HL-),A
1 8

INC (HL)
1 12
Z 0 H -

DEC (HL)
1 12
z 1 H -

LD (HL),ds8
2 12

ADD HL,SP
1 8
- 0HC

LD A, (HL-)
1 8

LD A,dS8
2 8

LD B,C
1 4

LD B,H
1 4

LD B,L
1 4

LD B, (HL)
1 8

LD C,C
1 4

LD C, (HL)
1 8

1 4

1 4

LD D, (HL)
1 8

LD E, (HL)
1 8

LD H,B
1 4

1 4

1 4

LD H,H
1 4

1 4

LD H, (HL)
1 8

1 4

1 4

1 4

1 4

1 4

1 4

LD L, (HL)
1 8

LD (HL),B
1 8

LD (HL),C
1 8

LD (HL),D
1 8

LD (HL),H
1 8

LD (HL),L
1 8

HALT
1 4

LD (HL),A
1 8

ID A,B
1 4

1 4

ID A,D
1 4

ID A,E
1 4

ID A,H
1 4

ID A,L
1 4

LD A, (HL)
1 8

ADD A,B
1 4
Z 0 HC

ADD A,H
1 4
Z 0 HC

ADD A, (HL)
1 8
Z 0 HC

ADC A,B
1 4
Z 0 HC

ADC A,C
1 4
7 0 HC

ADC A,D
1 4
Z 0 HC

ADC A,E
1 4
Z 0 HC

ADC A,H
1 4
Z 0 HC

ADC A,L
1 4
Z 0 HC

ADC A, (HL)
1 8
Z 0 HC

SUB B
1 4
Z 1HUC

SUB H
1 4
Z 1 HC

SUB (HL)
1 8
Z 1HC

SBC A,B
1 4
7z 1 HC

SBC A,C
1 4
Z 1 HC

SBC A,D
1 4
7z 1 HC

SBC A,E
1 4
7z 1 HC

SBC A,H
1 4
7z 1 HC

SBC A,L
1 4
7z 1 HC

SBC A, (HL)
1 8
Z 1 HC

AND B
1 4
Z 010

AND H
1 4
Z 010

AND (HL)
1 8
Z 010

XOR B
1 4
Z 00O

XOR C
1 4
Z 00O

XOR D
1 4
Z 00O

XOR E
1 4
Z 00O

XOR H
1 4
Z 00O

XOR L
1 4
Z 00O

XOR (HL)
1 8
Z 00 0

OR B
1 4
Z 00O

OR D
1 4
Z 00O

OR H
1 4
Z 00O

OR L
1 4
Z 00O

OR (HL)
1 8
Z 00O

CP B
1 4
Z 1 HUC

Cp C
1 4
Z 1 HUC

CP D
1 4
Z 1 HUC

CP E
1 4
Z 1 HC

CP H
1 4
Z 1 HC

CP L
1 4
Z 1 HUC

CP (HL)
1 8
Z 1 HC

RET NZ
1 20/8

JP NZ,alé
3 16/12

RET NC
1 20/8

JP NC,alé
3 16/12

CALL NZ,alé6
3 24/12

PUSH BC
1 16

ADD A,dS8
2 8
Z 0 HC

RET Z
1 20/8

RET
1 16

JP Z,alé6
3 16/12

LDH (a8),A
2 12

LD (C),A
2 8

LDH A, (a8)
2 12

CALL NC,ale
3 24/12

PUSH DE
1 16

SUB d8
2 8
Z 1 HC

RET C
1 20/8

RETI
1 16

JP C,alé6
3 16/12

PUSH HL
1 16

AND d8
2 8
Z 010

ADD SP,r8
2 16
0 0HC

JP (HL)
1 4

LD (al6),A
3 16

PUSH AF
1 16

OR d8
2 8
Z 00O

LD HL,SP+r8
2 12
0 0OHC

LD SP,HL
1 8

LD A, (al6)
3 16

PREFIX CB
1 4

CALL Z,al6
3 24/12

CALL C,alé6
3 24/12

CALL alé6
3 24

ADC A,d8
2 8
Z 0HC

SBC A,d8
2 8
Z 1HC

XOR d8
2 8 16
Z 00O

CP d8 38H
2 8 16
Z1HC
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System Clocks



System Clocks

CPU

4 MHz




4 MHz

1 MHz




4 MHz

1 MHz

4 MHz




4 MHz

1 MHz

4 MHz

2 MIHZz




System Clocks

CPU 4,194,304 Hz
RAM 1,048,576 Hz
PPU 4,194,304 Hz
VRAM 2,097,152 Hz




System Clocks

CPU 4,194,304 Hz
RAM 1,048,576 Hz
PPU 4,194,304 Hz
VRAM 2,097,152 Hz

“machine cycle” @ 1 MHz






0 KB 64 KB



ROM

0000

0 KB

3000

64 KB



BOOT ROM

ROM

0000 3000

0 KB 64 KB



BOOT ROM

Video
ROM RAM |

0000 3000 A000

0 KB 64 KB




BOOT ROM

ROM

Video
RAM

0000

0 KB

3000

A000

64 KB



BOOT ROM

ROM

Video
RAM

0000

0 KB

3000

A000

C000

=[0[0]0,

64 KB



BOOT ROM

ROM

Video
RAM

0000

0 KB

3000

A000

C000

=[0[0]0,

64 KB



BOOT ROM

ROM

Video
RAM

0000

0 KB

3000

A000

C000

=[0[0]0,

64 KB



BOOT ROM

ROM

Video
RAM

0000

0 KB

3000

A000

C000

=[0[0]0,

64 KB



OAM RAM

S FEOO FEAO
1

S

O

o

Video
ROM
RAM
0000 8000 A000

0 KB

C000

=[0[0]0,

64 KB



OAM RAM

S FEOO FEAO
1

S

O

o

Video
ROM
RAM
0000 8000 A000

0 KB

FFOO

C000

=[0[0]0,

64 KB



OAM RAM

S FEOO FEAO
1

S

O

o

Video
ROM
RAM
0000 8000 A000

0 KB

l/0

FFOO

C000

FF80

=[0[0]0,

64 KB



OAM RAM

S FEOO FEAO
1

S

O

o

Video
ROM
RAM
0000 8000 A000

0 KB

l/0

FFOO

C000

FF80

=[0[0]0,

64 KB
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Bank 1

0000 4000 800!



Bank 2

Bank 1

0[0/0]0

Z10/0]0

s10]0]



OAM RAM I/O

=00 FEAO FFOO FF80

ROM ROM Video
Bank 0 Bank 1-n RAM - RAW
0000 e10]00 AO000 C000 =0[0]0;

0 KB 64 KB



Video

A0Q0O

CO000



Video

A0Q0O CO000



OAM RAM

S FEOO FEAO
o

o

O

m

Video
ROM
RAM
0000 8000 A000

0 KB

l/0

FFOO

C000

FF80

=[0[0]0,

64 KB



OAM RAM I/0

BOOT ROM
— owoorr |

0000-00FF

0000
0 KB 64 KB
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1d

sp,Sfffe

Boot ROM

addr 0007:
1d

(hl_)la

bit 7,h

jr
1d
1d
1d
1d
1d

nz, addr 0007
hl,sff26
c,S11

a,s8o0

(hl_)la
(S££00+c) ,a

inc c

1d
1d
1d
1d
1d
1d
1d
1d
1d
addr 0027:
1d

a,Sf3
(S££00+c) ,a
(hl_)ra

a,s77

(hl),a

a,Sfc
(SE£00+S$47),a
de,$0104
hl,$8010

a, (de)

call s0095
call $0096
inc de

1d
Ccp
jr
1d
1d
addr 0039:
1d

a,e
$34

nz, addr 0027
de, $00d8
b,$08

a, (de)

inc de

1d

(hl+),a

inc hl
dec b

jr
1d
1d
1d
addr 0048:
1d
addr 004a:

nz, addr 0039
a,slo
($9910),a
hl,$992f

c,SO0c

dec a

jr
1d

z, addr 0055
(hl-),a

dec c

jr
1d
jr

nz, addr 004a
1l,$0f
addr 0048

addr 0055:

1d h,a

1d a,S$64

1d d,a

1d ($££00+$42),a
1d a,$91

1d ($££00+$40),a
inc b

addr 0060:

1d e, s$02

addr 0062:

1d ¢, S$SO0c

addr 0064:

1d a, (Sf£00+S$44)
cp $90

jr nz, addr 0064
dec c

jr nz, addr 0064
dec e

jr nz, addr 0062
1d c¢,$13

inc h

1d a,h

1d e,$83

cCp $62

jr z, addr 0080
1d e, Scl

cp $64

jr nz, addr 0086

addr 0080:

1d a,e

1d ($££00+c),a
inc c

1d a,$87

1d ($££00+c),a

addr 0086:

1d a, (S$S££f00+$42)
sub b

1d ($££00+542),a
dec d

jr nz, addr 0060
dec b

jr nz, addr 00e0
1d d,s$20

jr addr 0060

1d c,a
1d b,s$04

addr 0098:

push bc

rl c

rla

pop bc

rl c

rla

dec b

jr nz, addr 0098
1d (hl+),a
inc hl

1d (hl+),a
inc hl

ret

addr 00a8:

.db
.db
.db
.db
.db
.db
addr
.db

Sce, $ed, $66,$66,Scc,$0d,$00,S$S0b
$03,$73,$00,$83,$00,5$0c,S$00,s0d
$00,$08,$11,$1£f,$88,$89,$00, S0e
Sdc, Scc, S6e, Se6,5dd, Sdd, $d9, S99
Sbb, $bb,$67,$63,S$6e,$0e, Sec, Scc
$dd, $dc,$99,$9f, Sbb, $b9,$33, S$3e
00d8:

$3c,$42,5$b9,5a5,$b9,$a5,5$42,5$3c

addr 00eO0:

1d hl,s$0104
1d de,S00a8

addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,1

cp $34

jr nz, addr 00e6
1d b,S$19

1d a,b

addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4
add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1d

sp,Sfffe

XOor a

1d i

addr 0 (I »ﬁ
4

(hi-),a

biEsdlh

jr
1d
1d
1d
1d
1d

nz, addr 0007
hl,sff26
c,S11

a,s8o0

(hl_)la
(S££00+c) ,a

inc c

1d
1d
1d
1d
1d
1d
1d
1d
1d
addr 0027:
1d

a,Sf3
(S££00+c) ,a
(hl_)ra

a,s77

(hl),a

a,Sfc
(SE£00+S$47),a
de,$0104
hl,$8010

a, (de)

call s0095
call $0096
inc de

1d
Ccp
jr
1d
1d
addr 0039:
1d

a,e
$34

nz, addr 0027
de, $00d8
b,$08

a, (de)

inc de

1d

(hl+),a

inc hl
dec b

jr
1d
1d
1d
addr 0048:
1d
addr 004a:

nz, addr 0039
a,slo
($9910),a
hl,$992f

c,SO0c

dec a

jr
1d

z, addr 0055
(hl-),a

dec c

jr
1d
jr

nz, addr 004a
1l,$0f
addr 0048

t RAM

addr 0055:

1d h,a

1d a,S$64

1d d,a

1d ($££00+$42),a
1d a,$91

1d ($££00+$40),a
inc b

addr 0060:

1d e, s$02

addr 0062:

1d ¢, S$SO0c

addr 0064:

1d a, (Sf£00+S$44)
cp $90

jr nz, addr 0064
dec c

jr nz, addr 0064
dec e

jr nz, addr 0062
1d c¢,$13

inc h

1d a,h

1d e,$83

cCp $62

jr z, addr 0080
1d e, Scl

cp $64

jr nz, addr 0086

addr 0080:

1d a,e

1d ($££00+c),a
inc c

1d a,$87

1d ($££00+c),a

addr 0086:

1d a, (S$S££f00+$42)
sub b

1d ($££00+542),a
dec d

jr nz, addr 0060
dec b

jr nz, addr 00e0
1d d,s$20

jr addr 0060

1d c,a
1d b,s$04

addr 0098:

push bc

rl c

rla

pop bc

rl c

rla

dec b

jr nz, addr 0098
1d (hl+),a
inc hl

1d (hl+),a
inc hl

ret

addr 00a8:

.db
.db
.db
.db
.db
.db
addr
.db

Sce, $ed, $66,$66,Scc,$0d,$00,S$S0b
$03,$73,$00,$83,$00,5$0c,S$00,s0d
$00,$08,$11,$1£f,$88,$89,$00, S0e
Sdc, Scc, S6e, Se6,5dd, sSdd, $d9, S99
Sbb, $bb,$67,$63,S$6e,$0e, Sec, Scc
$dd, $dc,$99,$9f, Sbb, $b9,$33, S$3e
00d8:

$3c,$42,5$b9,5a5,$b9,$a5,5$42,5$3c

addr 00eO0:

1d hl,s$0104
1d de,S00a8

addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,1

cp $34

jr nz, addr 00e6
1d b,S$19

1d a,b

addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4
add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1d sp,S$fffe
XOor a

IRt RAM

hi-),a
biEddl h
jr nz, addr 0007

init:sound

1d a,Sfc

1d ($££00+$47),a
1d de,$0104

1d hl,$8010

addr 0027:

1d a, (de)

call S0095

call S0096

inc de

1d a,e

cp $34

jr nz, addr 0027
1d de,s$00d8

1d b,S$08

addr 0039:

1d a, (de)

inc de

1d (hl+),a

inc hl

dec b

jr nz, addr 0039
1d a,$19

1d ($9910),a

1d hl,$992f

addr 0048:

1d ¢, $0c

addr 004a:

dec a

jr z, addr 0055
1d (hl-),a

dec c

jr nz, addr 004a
1d 1,s0f

jr addr 0048

addr 0055:

1d h,a

1d a,$64

1d d,a

1d ($££00+$42),a
1d a,$91

1d ($S££00+$40),a
inc b

addr 0060:

1d e,$02

addr 0062:

1d c, $0c

addr 0064:

1d a, ($££00+$44)
cp $90

jr nz, addr 0064
dec c

jr nz, addr 0064
dec e

jr nz, addr 0062
1d c¢,$13

inc h

1d a,h

1d e,$83

cCp $62

jr z, addr 0080
1d e, Scl

cp $64

jr nz, addr 0086

addr 0080:

1d a,e

1d ($f£f00+c),a
inc c

1d a,$87

1d ($££00+c),a

addr 0086:

1d a, (S$S££f00+$42)
sub b

1d ($££00+542),a
dec d

jr nz, addr 0060
dec b

jr nz, addr 00e0
1d 4,520

jr addr 0060

1d c,a
1d b,s04

addr 0098:

push bc

rl c

rla

pop bc

rl c

rla

dec b

jr nz, addr 0098
1d (hl+),a
inc hl

1d (hl+),a
inc hl

ret

addr 00a8:

.db
.db
.db
.db
.db
.db
addr
.db

Sce, Sed, $66,$66,Scc,$0d,5$00,S0b

$03,$73,$00,$83,500,$0c,S$00,s0d

$00,s08,$11,s1£,$88,$89,500, S0e

Sdc, Scc,S$6e, Seb,5dd, $dd, $d9,S$99

Sbb, Sbb,$67,5$63,S$6e,5S0e, Sec, Scc

sSdd, sdc,$99,$9f,$Sbb,$Sb9,$33, S$S3e
00d8:

$3c,$42,5$b9,s5a5,5$b9,$a5,5$42,$3c

addr 00eO0:

1d hl,s$0104
1d de,S00a8

addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,l1

cp $34

jr nz, addr 00e6
1d b,S$19

1d a,b

addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4
add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1ld sp,Sfffe
XOor a

«o{Ait RAM

\h-'-_ ra
blt 7 h
jr nz, addr 0007
1d hl,sff26
1o B e IR 1|
1d a,$80
1d (h

Init:Sound

a,S$f3
ld (S££00+c) ,a
l1d (hl-),a
1d a,s$77
1d (hl),a
1d a,Sfc
1d ($££00+$47),a
1d de,$0104
1d hl,$8010

addr 0027:

1d a, (de)

call S0095

call $0096

inc de

1d a,e

cp S$34

jr nz, addr 0027
1d de,$00d8

1d b,S$08

addr 0039:

1d a, (de)
inc de

Set:-lip'Logo

Jrinzsvaddrei0639
1d a,$19

1d ($9910),a

e el alIbeisie o lok e

addr 0048:

1d c,S0c

addr 004a:

dec a

JE iz daddr 10055
1d (hl-),a

dec c

jr nz, addr 004a
1d 1,$0£f

jr addr 0048

addr 0055:

1d h,a

1d a,S$64

1d d,a

1d ($££00+$42),a

1d a,$91
1d ($££00+$40),a
inc b

addr 0060:

1d e, s$02

addr 0062:

1d ¢, S$SO0c

addr 0064:

1d a, (Sf£00+S$44)
cp $90

jr nz, addr 0064
dec c

jr nz, addr 0064
dec e

jr nz, addr 0062
1d c¢,$13

inc h

1d a,h

1d e,$83

cCp $62

jr z, addr 0080

1d e, Scl

cp $64

jr nz, addr 0086

addr 0080:

1d a,e

1d ($££00+c),a
inc c

1d a,$87

1d ($££00+c),a

addr 0086:

1d a, (S$S££f00+$42)
sub b

1d ($££00+542),a
dec d

jr nz, addr 0060
dec b

jr nz, addr 00e0
1d d,s$20

jr addr 0060

1d c,a
1d b,s$04

addr 0098:

push bc
e
rla

Décode logo

dec b

jr nz, addr 0098
2 el Bl 120 3 R |

inc hl

3o B T ) B

inc hl

ret

addr 00a8:

.db
.db
.db
.db
.db

.db

Sce, $ed, $66,$66,Scc,$0d,$00,S$S0b
$03,$73,$00,$83,$00,5$0c,S$00,s0d
$00,$08,$11,$1£f,$88,$89,$00, S0e
Sdc, Scc, S6e, Se6,5dd, sSdd, $d9, S99
Sbb, $bb,$67,$63,S$6e,$0e, Sec, Scc
$dd, $dc,$99,$9f, Sbb, $b9,$33, S$3e

addr 00d8:

.db

$3c,$42,5$b9,5a5,$b9,$a5,5$42,5$3c

addr 00eO0:

1d hl,s$0104
1d de,S00a8

addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,1

cp $34

jr nz, addr 00e6
1d b,S$19

1d a,b

addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4
add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1d

sp,Sfffe

XOor a

«o{Ait RAM

\h*_ ra

blt e

jr
1d
1d
1d
1d

nz, addr 0007
hl,$£f£f26
c,S$11

a,s$80

(h

Init:Sound

ld
1d
1d
1d
1d
1d
1d
1d
addr 0027:
1d

a,S$f3
(S££00+c) ,a
(hl_)la

S

(hl),a

a,Sfc
(S££00+$47),a
de,$0104
hl,$8010

a, (de)

call S0095
call $0096
inc de

1d
Ccp
jr
1d
1d
addr 0039:
1d

a,e

$34

nz, addr 0027
de,$00d8
b,$08

a, (de)

inc de

Set:-lip'Logo

g7
1d
1d
1d
addr 0048:
1d
addr 004a:

Nz, v addey 0039
a,slo
($9910),a
hl,$992f

c,SO0c

dec a

Aia
1d

z, addr 0055
(hl-),a

dec c

i
1d
jr

nz, addr 004a
1l,$0f
addr 0048

addr 0055:

1d h,a

1d a,S$64

1d d,a

1d ($££00+$42),a
1d a,$91

1d ($££00+$40),a
inc b

addr 0060:

1d e, s$02

addr 0062:

1d ¢, $0c

addr 0064:

Scroll’lo
Jjr nz, addr 0064
dec c
jr nz, addr 0064
dec e
jr nz, addr 0062
1d c¢,$13
inc h
1d a,h
1d e, $83
cp $62
jr z, addr 0080
1d e, Scl
cp $64
jr nz, addr 0086

addr 0080:

1d a,e

1d ($££00+c),a
inc c

1d a,$87

1d ($££00+c),a

addr 0086:

1d a, (Sf£f00+$42)
sub b
1d ($££00+$42),a

Scrolllogo

jr nz, addr 00e0
1d d,$20
jr addr 0060

go

1d c,a
1d b,s$04

addr 0098:

push bc
e
rla

Décode logo

dec b

jr nz, addr 0098
2 el Bl 120 3 R |

inc hl

3o B T ) B

inc hl

ret

addr 00a8:

.db
.db
.db
.db
.db

.db

Sce, $ed, $66,$66,Scc,$0d,$00,S$S0b
$03,$73,$00,$83,$00,5$0c,S$00,s0d
$00,$08,$11,$1£f,$88,$89,$00, S0e
Sdc, Scc, S6e, Se6,5dd, sSdd, $d9, S99
Sbb, $bb,$67,$63,S$6e,$0e, Sec, Scc
$dd, $dc,$99,$9f, Sbb, $b9,$33, S$3e

addr 00d8:

.db

$3c,$42,5$b9,5a5,$b9,$a5,5$42,5$3c

addr 00eO0:

1d hl,s$0104
1d de,S00a8

addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,1

cp $34

jr nz, addr 00e6
1d b,S$19

1d a,b

addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4
add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1d sp,$fffe
XOor a

«o{Ait RAM

\h-'-_ ra
blt 7,h
jr nz, addr 0007
1d hl,$ff26
1o B e IR 1|
1d a,$80
1d (h

Init:Sound

a,S$f3
ld (S££00+c) ,a
l1d (hl-),a
1d a,$77
1d (hl),a
1d a,Sfc
1d ($££00+$47),a
1d de,$0104
1d hl,$8010

addr 0027:

1d a, (de)

call S0095

call $0096

inc de

1d a,e

cp S$34

jr nz, addr 0027
1d de,$00d8

1d b,S$08

addr 0039:

1d a, (de)
inc de

Set:-lip'Logo

Jrinzsvaddrei0639
1d a,$19

1d ($9910),a

il hilr3es.9.97 &

addr 0048:

1d c,S0c

addr 004a:

dec a

JE iz daddr 10055
1d (hl-),a

dec c

jr nz, addr 004a
1d 1,$0£f

jr addr 0048

addr 0055:
1d
1d
1d
1d
1d
1d

h,a

a,se64

d,a
(S££00+s42),a
a,sol
(S££00+$40) ,a

inc b

addr 0060:
1d
addr 0062:
1d
addr 0064:

e,S$02

c,S0c

Scroll’lo

Jjr

nz, addr 0064 g

dec c

jr

nz, addr 0064

dec e

jr
1d

nz, addr 0062
c,S$13

inc h

1d
1d
Ccp
jr
1d
cp
jr
addr 0080

a,h

e,$83

S$S62

z, addr 0080
e,Scl

S64

nz, addr 0086

PIéSff°°Sou gle

1d
addr 0086:
1d

($££00+c),a

a, (SE£00+$42)

sub b

1d

($££00+$42),a

Scrolllogo

jr
1d
jr

nz, addr 00e0
d,s$20
addr 0060

1d c,a

1d b,s04
addr 0098:

push bc

Tl e

rla

Décode logo

dec b

jr nz, addr 0098

2 el Bl 120 3 R |

inc hl

3o B T ) B

inc hl

ret
addr 00a8:
.db Sce,$Sed,$66,$66,Scc,$0d,$00,S$0b
.db $03,$73,$00,$83,$00,$0c,S$00,sS0d
.db $00,$08,s11,s1f£,$88,$89,500, $0e
.db S$dc, Scc, $6e, $eb, $dd, $dd, $d9,$99
.db S$Sbb,Sbb,$67,5$63,S$6e,S0e, Sec, Scc
.db $dd, sdc,$99,59f,Sbb, $b9,S$33, $3e
addr 00d8:
.db $3c,$42,5b9,5a5,5b9,$a5,$42,$3c
addr 00eO0:

1d hl,s$0104

1d de,S00a8
addr 00e6:

1d a, (de)

inc de

cp (hl)

jr nz,Sfe

inc hl

1d a,1

cp $34

jr nz, addr 00e6

1d b,S$19

1d a,b
addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr 00f4

add (hl)

jr nz,S$fe

1d a,s01

1d ($££00+$50),a



Boot ROM

1d

sp,Sfffe

XOor a

«o{Ait RAM

\hL- ra

blt e

g
1d
1d
1d
1d

nz, addr 0007
hl,sff26
LSl

a,s$80

(h

Init:Sound

ld
1d
1d
1d
1d
1d
1d
1d
addr 0027:

1d a,

a,S$f3
(S££00+c) ,a
(hl_)la

S

(hl),a

a,Sfc
(S££00+$47),a
de,$0104
hl,$8010

(de)

call S0095
call $0096
inc de

1d
Ccp
jr
1d
1d
addr 0039:
1d

a,e

$34

nz, addr 0027
de,$00d8
b,$08

a, (de)

inc de

Set:-lip'Logo

g7
1d
1d
1d
addr 0048:
1d
addr 004a:

Nz, v addey 0039
a,slo
($9910),a
hl,$992f

c,SO0c

dec a

Aia
1d

z, addr 0055
(hl-),a

dec c

i
1d
jr

nz, addr 004a
1l,$0f
addr 0048

addr 0055:
1d
1d
1d
1d
1d
1d

h,a

a,se64

d,a
(S££00+s42),a
a,sol
(S££00+$40) ,a

inc b

addr 0060:
1d
addr 0062:
1d
addr 0064:

e,S$02

c,S0c

Scroll’lo

Jjr

nz, addr 0064 g

dec c

jr

nz, addr 0064

dec e

jr
1d

nz, addr 0062
c,S13

inc h

1d
1d
Ccp
jr
1d
Cp
jr
addr 0080

a,h

e,$83

S$62

z, addr 0080
e,Scl

S$64

nz, addr 0086

PIésf”"Sou gle

1d
addr 0086:
1d

($££00+c),a

a, (SE£00+$42)

sub b

1d

($££00+$42),a

Scrolllogo

jr
1d
jr

nz, addr 00e0
d,s$20
addr 0060

1d c,a

1d b,s04
addr 0098:

push bc

Tl e

rla

Décode logo

dec b

iz s A clel

1d (hl+),a
inc hl
1d (hl+),a
inc hl
ret

addr 00a8:

.db Sce,Sed, $66,S$66,

.db $03, $73 S00, $83
.db $0 $11
elo) $d
elo) $bb,;o , 03,
.db $dd, Sdc, $99 S9f,
addr 00d8:
.db $3c¢,$42,Sb9,Sa5
addr 00eO0:
1d hl,s$0104
1d de,S00a8
addr 00e6:
d a, (de)

0098

Scc,$0d,5$00,S0b
$00,$0c,S$00,s0d
'S $00,$0e
) data’s
Soe, ;ue, ec, Scc
Sbb,S$b9,S$33,S3e

r$b9,8a5,842,83c

Cdlmpare logo

jr nz,
inc hl
1d a,1
cp $34

jr nz, addr_

1d b,S$19

1d a,b
addr 00f4:

add (hl)

inc hl

dec b

jr nz, addr_

add (hl)
jr nz,S$fe
1d a,s01

00eb

00f4

1d (S££00+$50),a



Boot ROM

1d

sp,Sfffe

XOor a

1d
addr Ol

it RAM

\hL-)

blt e

jr
1d
1d
1d
1d

nz, addr 0007
hl,sff26
LSl

a,s$80

(h

Init:Sound

ld
1d
1d
1d
1d
1d
1d
1d
addr 0027:

1d a,

a,S$f3
(S££00+c) ,a
(hl_)la

S

(hl),a

a,Sfc
(S££00+$47),a
de,$0104
hl,$8010

(de)

call $0095
call $0096
inc de

1d
Ccp
jr
1d
1d
addr 0039:
1d

a,e
$34

nz, addr 0027
de,$00d8
b,$08

a, (de)

addr 0055:
1d
1d
1d
1d
1d
1d

h,a

a,se64

d,a
(S££00+s42),a
a,sol
(S££00+$40) ,a

inc b

addr 0060:
1d
addr 0062:
1d
addr 0064:

e,S$02

c,S0c

Scroll’lo

jr

nz, addr 0064 g

dec c

jr

nz, addr 0064

dec e

jr
1d

nz, addr 0062
c,S13

inc h

1d
1d
Ccp
jr
1d
Cp
jr
addr 0080

a,h

e,$83

S$62

z, addr 0080
e,Scl

S$64

nz, addr 0086

PIésf”"Sou gle

1d c,a

1d b,s04
addr 0098:

push bc

Tl e

rla

Décode logo

dec b

iz s A clel

2 el Bl 120 3 R |
inc hl
1d (hl+),a
inc hl
ret
addr 00a8:
.db Sce,Sed,$66,$66
.db $03, $73 S00, $83
elo) $0 $ll
elo) $d
elo) $bb,;o , 03,
.db $dd, $dc, $99 S9f,
addr 00d8:

.db $3c,$42,S$b9, Sa5b,

addr 00eO0:
1d hl,$0104
1d de,S00a8
addr 00e6:
d a, (de)

0098

,$cc,$0d,5$00,5$0b

$00,$0c,$00,50d

'S $00,$0e
) data’s
Soe, ;ue, ec, Scc

$bb,$b9,$33,53e

$b9,S$a5,%$42,S$3c

Cdlmpare logo

jr nz,
inc hl

inc de

Set:-lip'Logo

Jrinzsvaddrei0639
1d a,$19

1d ($9910),a

il hilr3es.9.97 &

addr 0048:

1d c,S0c

addr 004a:

dec a

JE iz daddr 10055
1d (hl-),a

dec c

jr nz, addr 004a
1d 1,$0£f

jr addr 0048

1d ($££00+c),a

addr 0086:

1d a, (Sf£f00+$42)
sub b
1d ($££00+$42),a

Scrolllogo

jr nz, addr 00e0
1d d,$20
jr addr 0060

addr 0 (C

1d a,1

cp $34

jr nz, addr 00e6
ld b, $19

hecksum

.|..I.C
dec gb

= header

jr nz,Sfe
1d a,s$01
1d ($££00+$50),a



Boot ROM

1d

sp,Sfffe

XOor a

1d
addr Ol

it RAM

\hL-)

blt e

g
1d
1d
1d
1d

nz, addr 0007
hl,sff26
LSl

a,s$80

(h

Init:Sound

ld
1d
1d
1d
1d
1d
1d
1d
addr 0027:

1d a,

a,S$f3
(S££00+c) ,a
(hl_)la

S

(hl),a

a,Sfc
(S££00+$47),a
de,$0104
hl,$8010

(de)

call $0095
call $0096
inc de

1d
Ccp
g
1d
1d
addr 0039:
1d

a,e
$34

nz, addr 0027
de,$00d8
b,$08

a, (de)

inc de

Set:-lip'Logo

g7

1d

1d

1d

addr 0048:
1d

addr 004a:

Nz, v addey 0039
a,slo
($9910),a
hl,$992f

c,SO0c

addr 0055:
1d
1d
1d
1d
1d
1d

h,a

a,se64

d,a
(S££00+s42),a
a,sol
(S££00+$40) ,a

inc b

addr 0060:
1d
addr 0062:
1d
addr 0064:

e,S$02

c,S0c

Scroll’lo

jr

nz, addr 0064 g

dec c

jr

nz, addr 0064

dec e

jr
1d

nz, addr 0062
c,S$13

inc h

1d
1d
Ccp
jr
1d
cp
jr
addr 0080

a,h

e,$83

S$S62

z, addr 0080
e,Scl

S64

nz, addr 0086

PIésf”"Sou gle

1d c,a

1d b,s04
addr 0098:

push bc

Tl e

rla

Décode logo

dec b

iz s A clel

2 el Bl 120 3 R |
inc hl
3o B T ) B
inc hl
ret
addr 00a8:
.db Sce,Sed,$66,$66
.db $03, $73 S00, $83

0098

,$cc,$0d,5$00,5$0b

$00,$0c,$00,50d

.db $0 $11 'S $00,$0e
.db $d déi ,$99
elo) $bb,;o , o3,Soe, ;ue, ec, Scc

.db $dd, $dc, $99 S9f,
addr 00d8:

.db $3c,$42,S$b9, Sa5b,

addr 00eO0:
1d hl,$0104
1d de,S00a8
addr 00e6:
d a, (de)

$bb,$b9,$33,53e

$b9,S$a5,%$42,S$3c

Cdlmpare logo

jr nz,
inc hl

1d ($££00+c),a

addr 0086:

1d a, (Sf£f00+$42)
sub b
1d ($££00+$42),a

Scrolllogo

jr nz, addr 00e0
1d d,$20
jr addr 0060

dec a

JE iz daddr 10055
1d (hl-),a

dec c

jr nz, addr 004a
1d 1,$0£f

jr addr 0048

addr 0 (C

1d a,1

cp $34

jr nz, addr 00e6
ld b, $19

hecksum

.|..I.C
dec gb

= header

jr nz,Sfe
1ld a,s01

Turn“off'-ROM



Minlendo®












- |Is That a Demo in Your Pocket?
- Gejmbaj

- Oh!

- 20y

by Snorpung

https://vimeo.com/user1849607




- |Is That a Demo in Your Pocket?
- Gejmbaj

- Oh!

- 20y

by Snorpung

https://vimeo.com/user1849607







Game ROM Boot ROM

VUL™T OV

00f5
00fe6
00f£7
00f9
00fa
00fc
00fe
0100
0101
0104

23
05
20
86
20
3e

el
00

c3

 CRULY | \ 114 )

inc hl
dec b

fb jr nz, S00f4
add (hl)

fe jr nz, S$fe

01 ld a, $01

50 ld ($££00+$50),
nop

50 01 Jjp $0150

a



Game ROM Boot ROM

VUL™T OV

00f5
00fe6
00f£7
00f9
00fa
00fc
00fe
0100
0101
0104

23
05
20
86
20
3e

el
00

c3

 CRULY | \ 114 )

inc hl
dec b

fb jr nz, S00f4
add (hl)

fe jr nz, S$fe

01 1ld a, $01

50 ld ($££00+$50),
nop

50 01 Jjp $0150

a



0100 0O nop

0101 c3 50 01 dp $0150
0104

Game ROM Game ROM




0100 0O nop

0101 c3 50 01 |jp $0150
0104

Game ROM Game ROM




ROM Header

0100 - 0103 | Entry Point nop, jp $0150
0104 - 0133 | Nintendo Logo $CE, $ED, $66, $66, $CC,
0134 - 0143 | Title “SUPER MARIOLAND”
013F - 0142 | Manufacturer Code $00

0143 CGB Flag $00

0144 - 0145 |New Licensee Code $00, %00

0146 SGB Flag $00

0147 Cartridge Type $01

0148 ROM Size $01

0149 RAM Size $00

014A Destination Code $00

014B Old Licensee Code $01

014C Mask ROM Version number | $00

014D Header Checksum $9OE

014E - 014F | Global Checksum $41, $6B




OAM RAM

=00 FEAO

ROM

Video
RAM

0000

0 KB

3000 A000

l/0

FFOO

C000

FF80

=[0[0]0,

64 KB



/O

-EAQ FFOO FF80

\




FFFO

FFOO

NR10

NR11

NR12

NR13

NR14

NR21

NR22

NR23

NR24

NR30

NR31

NR32

NR33

NR34

FFOF

NR41

NR42

NR43

NR44

NR50

NR51

NR52




FFOF

Interrupt Controller

Interrupt Flag (R/W)

Interrupt Enable (R/W

Sound Controller

Joypad Input

Joypad (R/W

Serial transfer data (R/W)

Serial Transfer Control

R/W

Divider Register (R/W)

‘imer counter (R/W)

‘imer Modulo (R/W)

'imer Control (R/W

FF40

Pixel Processing Unit

FF41

LCD Control (R/W)

FF42

LCDC Status (R/W)

FF43

Scroll Y (R/W)

FF44

Scroll X (R/W)

FF45

 CDC Y-Coordinate (R)

FF46

'Y Compare (R/W)

FF47

DMA Transfer and Start Address (W)

FF48

BG Palette Data (R/W)

FF49

Obj

ect Palette O Das

a (R/W)

FF10 | NR10 [Channel 1 Sweep register (R/W)

FF11 | NR11 [Channel 1 Sound length/Wave pattern duty (R/W)
FF12 [ NR12 |Channel 1 Volume Envelope (R/W)

FF13 | NR13 |Channel 1 Frequency lo (Write Only)

FF14 | NR14 [Channel 1 Frequency hi (R/W)

FF16 | NR21 |Channel 2 Sound Length/Wave Pattern Duty (R/W)
FF17 | NR22 [Channel 2 Volume Envelope (R/W)

FF18 | NR23 |Channel 2 Frequency lo data (W)

FF19 | NR24 [Channel 2 Frequency hi data (R/W)

FF1A [ NR30 |Channel 3 Sound on/off (R/W)

FF1B | NR31 |Channel 3 Sound Length

FF1C | NR32 [Channel 3 Select output level (R/W)

FF1D | NR33 |Channel 3 Frequency's lower data (W)

FF1E | NR34 [Channel 3 Frequency's higher data (R/W)

FF20 | NR41 [Channel 4 Sound Length (R/W)

FF21 | NR42 [Channel 4 Volume Envelope (R/W)

FF22 | NR43 [Channel 4 Polynomial Counter (R/W)

FF23 | NR44 |Channel 4 Counter/consecutive; Inital (R/W)
FF24 | NR50 |Channel control / ON-OFF / Volume (R/W)

FF25 | NR51 |Selection of Sound output terminal (R/W)

FF4A

Obj

ect Palette 1 Da:

a (R/W)

FF26

NR52

Sound on/off

FF4B

Window Y Position (

R/W)

Window X Position minus 7 (R/W




Joypad Input



e e

DOT MATRIX WITH STEREO SOUND

it BATTERY

Nintondo GAME BOY..







P15

P14




Joypad Input

FFo0 [SP1Joypad (R/W)

Select Button Keys

P15

P14

Select Direction Keys

P13

Input Down / Start

P12

Input Up / Select

P11

Input Left / Button B

O = N |H- | O

P10

Input Right /

Button A

P14

P15

P13

P12

P11

P10



Serial Data Transfer



I e ———— Do - ———— S —— bt e - e e . o e ———acie. — e -~ B ;. — o

DOT MATRIX WITH STEREO SOUND DOT MATRIX WITH STEREO SOUND

. BATTERY . BATTERY




I e — o

DOT MATRIX WITH STEREO SOUND data ' DOT MATRIX WITH STEREO SOUND

— e -~ B ;. — o

. BATTERY . BATTERY




I e ———— Do - ———— S —— bt e - e e . o e ———acie. — e -~ B ;. — o

DOT MATRIX WITH STEREO SOUND DOT MATRIX WITH STEREO SOUND

. BATTERY . BATTERY




I e ———— ——ggp—- v p——— — o

DOT MATRIX WITH STEREO SOUND data ' DOT MATRIX WITH STEREO SOUND

data «

. BATTERY C‘Oth} . BATTERY




v —

—— e e e

DOT MATRIX WITH STEREO SOUND DOT MATRIX WITH STEREO SOUND

i BATTERY it BATTERY

Nintondo GAME BOY...

+* o

Serial transfer data (R/W)
Serial Transfer Control (R/W)
Transfer Start Flag

Clock Source (internal/external)




B e S

e e

DOT MATRIX WITH STEREO SOUND DOT MATRIX WITH STEREO SOUND

i BATTERY | BATTERY

clock speeds

8,192 kHz
0 kHz — 524,288 kHz

Serial transfer data (R/W)
Serial Transfer Control (R/W)
Transfer Start Flag

Clock Source (internal/external)




Timer



Timer

Divider Register (R/'W

Timer counter (R/W)

Timer Modulo (R/W)

Timer Control (R/W)

Timer Start

Input Clock Select

clock speeds

2R 262,144 Hz 4

11} 65,5360 HZz 10
LAl 16,334 Rz o4
1) 4,096 Hz 200



Interrupt Controller



Interrupt Controller

FFFF | IE |Interrupt Enable (R/W

Joypad

Serial

Timer

LCD STAT

O =N W|H

V-Blank




Interrupt Controller

FFFF | IE |Interrupt Enable (R’W)| FFOF | IF |interrupt Flag (R/W)
4 Joypad 4 Joypad
3 Serial 3 Serial
2 Timer 2 Timer
1 LCD STAT 1 LCD STAT
0 \V-Blank 0 \V-Blank




Interrupt Controller

FFFF | IE |Interrupt Enable (R/W)| FFOF IF_ |Interrupt Flag (R/W)
4 Joypad 4 Joypad RST $60
3 Serial 3 Serial RST $58
2 Timer 2 Timer RST $50
1 LCD STAT 1 LCD STAT RST $48
0 \/-Blank 0 \/-Blank RST $40




Sound Controller



Sound Controller

FF10 | NR10 [Channel 1 Sweep register (R/W)

FF11 | NR11 |Channel 1 Sound length/Wave pattern duty (R/W)
FF12 | NR12 [Channel 1 Volume Envelope (R/W)

FF13 | NR13 [Channel 1 Frequency lo (Write Only)

FF14 [ NR14 [Channel 1 Frequency hi (R/W)

FF16 | NR21 |Channel 2 Sound Length/Wave Pattern Duty (R/W)
FF17 | NR22 |Channel 2 Volume Envelope (R/W)

FF18 | NR23 [Channel 2 Frequency lo data (W)

FF19 | NR24 |Channel 2 Frequency hi data (R/W)

FF1A | NR30 [Channel 3 Sound on/off (R/W)

FF1B | NR31 [Channel 3 Sound Length

FF1C | NR32 |Channel 3 Select output level (R/W)

FF1D | NR33 [Channel 3 Frequency's lower data (W)

FF1E | NR34 |Channel 3 Frequency's higher data (R/W)

FF20 | NR41 |Channel 4 Sound Length (R/W)

FF21 [ NR42 [Channel 4 Volume Envelope (R/W)

FF22 | NR43 [Channel 4 Polynomial Counter (R/W)

FF23 | NR44 [Channel 4 Counter/consecutive; Inital (R/W)
FF24 | NR50 |Channel control / ON-OFF / Volume (R/W)

FF25 | NR51 |Selection of Sound output terminal (R/W)

FF26

NR52

Sound on/off







Voice 1

Voice 2

Voice 3

Voice 4




Voice 1

Voice 2

Voice 3

Voice 4

4 3 2 1 0
NR14 NR13 NR12 NR11 NR10
NR24 NR23 NR22 NR21 NR20
NR34 NR33 NR32 NR31 NR30
NR44 NR43 NR42 NR41 NR40




Voice 1

Voice 2

Voice 3

Voice 4

Control Frequency Volume Length Sweep
4 ¢ 2 1 0
NR14 NR13 NR12 NR11 NR10
NR24 NR23 NR22 NR21 NR20
NR34 NR33 NR32 NR31 NR30
NR44 NR43 NR42 NR41 NR40




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A

Pulse B

Wave

Noise




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T/L FlF F||F|FIE|FIE|IF|F|E]| |v|v|v|v]alP|P|P| D|/D/L|L|L|L|L|L PIPIPIN|S
Pulse B 17/L F FlF| |FIF|FIF|IFIE|F|F||v|v|v|v|alp|P|P| DID/L|L|LILIL|L
Wave 1L FIFIF| | F|lF|IF|E|F|F|E|F VAR, TR

NOiseTL S/ SIS S\wbDD||V|V|V|VIAIP|P|P L L LL|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse Al T|L FlF F||F|FIE|FIE|IF|F|E]| |v|v|v|v]alP|P|P| D|/D/L|L|L|L|L|L PIPIPIN|S
Pulse B|T|L F FlF| |FIF|FIF|IFIE|F|F||v|v|v|v|alp|P|P| DID/L|L|LILIL|L
Wave|T|L FIFIF| | F|lF|IF|E|F|F|E|F VAR, TR

NOiseTL S/ SIS S\wbDD||V|V|V|VIAIP|P|P L L LL|L|L




Pulse A
Pulse B
Wave

Noise

Control Frequency Volume
4 ¢ 2




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave 1L F F/F FIFFFF FFF vV V L L L LLLL|L




Wave

FF30

Control Frequency Volume Length Sweep
4 ¢ 2 1 0
T|L F F F F F F F F | F ViV L L LL|L LL
WO | W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W13 W14




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave 1L F F/F FIFFFF FFF vV V L L L LLLL|L

fFfBBES5594933221188

FF30] WO | W1 | W2 W3 W4 W5 W6 W7 | W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave 1L F F/F FIFFFF FFF vV V L L L LLLL|L

f7E65549433221188 B/6659433349495667
FF30] WO W1 W2 | W3 W4 W5 | W6 W7 W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave 1L F F/F FIFFFF FFF vV V L L L LLLL|L

fFfBBES5594933221188 B/66599333995656 7 J18H8363BA3 765667

FF30] WO | W1 | W2 W3 W4 W5 W6 W7 | W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave T1|L FIF|IF| |FIFIF|F|F|F|F|F]|| |v|V LlLLlLiLiLiL|L

h— '
f7E65549433221188 B7/665943334495667 318B369BA9765667
FF30] WO W1 W2 | W3 W4 W5 | W6 W7 W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave [T]L AEREREEEEEEEE L[]

f7E65549433221188 B7/665943334495667 318B369BA9765667
FF30] WO W1 W2 | W3 W4 W5 | W6 W7 W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Wave 1L F F/F FIFFFF FFF vV V L L L LLLL|L

fFfBBES5594933221188 B/66599333995656 7 J18H8363BA3 765667

FF30] WO | W1 | W2 W3 W4 W5 W6 W7 | W8 | W9 W10 W11 W12 W13 W13 W14

Audio samples by @_drmr




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|/F|F|F| |V|V|V|V|A|P|P|P| DID/L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| FIFIFIFIFIFIFE|F| |v|vIv|vialPp/P|P| |D/D/LIL|LIL|L|L




Control Frequency Volume Length Sweep
4 3 2 1

Pulse A|T|L FIF|F| |FIF|F|F|F|/F|F|F| |V|V|V|V|A|P|P|P| DID/L|L|L|L|L|L P P/PINS

PulseB|T L FIlFIF| FIFIFIFIFIFIFE|F| |v|vIv|vialPp/P|P| |D/D/LIL|LIL|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|F|F|F| |VIV|V|VIA|PIP|P||D/D|L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| [FIFIFIFIFIFIE|F| |v|viv|vialp/lP|P||D/DIL/L|L|L|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|F|F|F| |VIV|V|VIA|PIP|P||D/D|L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| [FIFIFIFIFIFIE|F| |v|viv|vialp/lP|P||D/DIL/L|L|L|L|L

12.5%



Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|F|F|F| |VIV|V|VIA|PIP|P||D/D|L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| [FIFIFIFIFIFIE|F| |v|viv|vialp/lP|P||D/DIL/L|L|L|L|L

12.5% 25%



Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|F|F|F| |VIV|V|VIA|PIP|P||D/D|L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| [FIFIFIFIFIFIE|F| |v|viv|vialp/lP|P||D/DIL/L|L|L|L|L

[ |

12.5% 25% 90%



Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|F|F|F| |VIV|V|VIA|PIP|P||D/D|L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| [FIFIFIFIFIFIE|F| |v|viv|vialp/lP|P||D/DIL/L|L|L|L|L

[ |

12.5% 25% 90% 75%




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|/F|F|F| |V|V|V|V|A|P|P|P| DID/L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| FIFIFIFIFIFIFE|F| |v|vIv|vialPp/P|P| |D/D/LIL|LIL|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L Flrlr| [ElFIE|F|F|E|FIE||VvIV|Vv|/vialP/P/P|] DID/LIL|L|L|L|L PlP/PIN|S
Pulse B 1L FIlFIF| FIFIFIFIF|IFIE|F||Vv|VvIv|vialp/P|P]l|D/D/LIL|L/L|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L Flrlr| [ElFIE|F|F|E|FIE||VvIV|Vv|/vialP/P/P|] DID/LIL|L|L|L|L PlP/PIN|S
Pulse B 1L FIlFIF| FIFIFIFIF|IFIE|F||Vv|VvIv|vialp/P|P]l|D/D/LIL|L/L|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L Flrlr| [ElFIE|F|F|E|FIE||VvIV|Vv|/vialP/P/P|] DID/LIL|L|L|L|L PlP/PIN|S
Pulse B 1L FIlFIF| FIFIFIFIF|IFIE|F||Vv|VvIv|vialp/P|P]l|D/D/LIL|L/L|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Pulse A T|L FIF|F| |FIF|F|F|F|/F|F|F| |V|V|V|V|A|P|P|P| DID/L|L|L|L|L|L P P/PINS

Pulse B 1L FIlFIF| FIFIFIFIFIFIFE|F| |v|vIv|vialPp/P|P| |D/D/LIL|LIL|L|L




Pulse A
Pulse B

Control
4

Frequency

Volume

Length
1

Sweep
0

L

L

L

L

L

L

L

L

L

L




Pulse A
Pulse B

Control
4

Frequency

Volume

Length
1

Sweep
0

L

L

L

L

L

L

L

L

L

L




Pulse A
Pulse B

Control
4

Frequency

Volume

Length
1

Sweep
0

L

L

L

L

L

L

L

L

L

L




Pulse A
Pulse B

Control
4

Frequency

Volume

Length
1

Sweep
0

L

L

L

L

L

L

L

L

L

L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

NOiseTL S| s s/swbbDD||V|VIVIVAPPP L L L LL|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0

Noise [T]L s|s|s|s/w/p/p|p||v|v|v|v|alp|[P|P L{L/L|L|L|L




Control Frequency Volume Length Sweep
4 ¢ 2 1 0
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Pixel Processing Unit

FF40 | LCDC |[LCD Control (R/W) FF42 | SCY |Scroll Y (R/W)

/ LCD Display Enable FF43 | SCX |Scroll X (R/W)

6 Window Tile Map Address | FF44 | LY |LCDC Y-Coordinate (R)

5 Window Enable FF45 | LYC |LY Compare (R/W)

4 BG & Window Tile Data FF46 | DMA |DMA Transfer and Start

3 BG Tile Map Address FF47 | BGP (BG Palette (R/W)

2 OBJ Size FF48 [ OBPO [Object Palette 0 (R/W)

1 OBJ Enable FF49 | OBP1 |Object Palette 1 (R/W)

0 BG Enable FF4A | WY |[Window Y Position (R/W
FF41 [ STAT |[LCDC Status (R/W) FF4B | WX |Window X Position (R/W

6 YC=LY Interrupt

5 Mode 2 OAM Interrupt

4 Mode 1 V-Blank Interrupt

3 Mode 0 H-Blank Interrupt

2 YC=LY Flag

1-0 Mode
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