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multiplier. Used for
security checks (?)
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BUS SIGNAL CONTROL

Provides the X-shift
and XSEL means X-mirrored

First: check if the program wrote the right values
on the CHECK1 and CHECK2 registries

Second: if values differs,
after 64 frames deactivate palette management

Provides raster data.
It can also trigger OBJUP
on programmed values.
Used for raster effects.

Provides identification
Used as a security check

The security and decoder bloc provides
the different enable signals based the
current address and on its internal 
144 bits programmable configuration.

In this document, all values assumes the
default configuration when no battery is present

VBAT

FI = Frame Increment
LI = Line Increment
FLIP = 90º rotation

Those are the base for 
generating the small video
signals used to generate the
palette address stream

The assembly takes the different layers
and selects which is shown right now based on
- If the layer is enabled (LAYER-D + LAYER-CTRL)
- The order of the layers (LAYER-CTRL)
- If the colour is transparent (4LSB == 15)
- The priority masks (PRIORITY[0..3])

The role of the assembly is to stream the content
of the gfx rom into a layer. A layer is a stream of
palette addresses.

The 4 LSB of the palette is the colour, created by XPD buses
The next 5 bits are for the bloc selection (CB[0..4])
The final 3 bits are used for priority selection (CPC[0..1], CDEN)
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WARNING!
The latches are inverted, it's really easy to miss in the reading
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= [WR & CS & LUT-OE & WSTROM@CLK4M]

= [RD & CS & LUT-OE & WSTROM@CLK4M]

GFX-OUT
XPD[0..7]
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On release boards, TIx are all wired to GND so 
  BH396-Q0 is LOW
  everything else is HIGH
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RESET on 0xBFF
Normal because it's 6 pages of 0x200
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TOP MATRIX BUS
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2-3
Loop at 4
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Loop at 16

TOP MATRIX BUS
0: MAIN-RESETI
1: CLK8M
2: UBD337-Q (SERIAL-CHNL)
3: UAA254-Q (SERIAL-LOAD)
4: UBD383-Q (GFX-CHNL)

5: BPD0 (P129)
6: BPD1 (P130)
7: BPD2 (P131)
8: BPD3 (P132)
9: BPD4 (P133)
10: BPD5 (P134)
11: BPD6 (P135)
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30: CPD1 (P138)
31: CPD2 (P139)
32: CPD3 (P140)
33: CPD4 (P141)
34: CPD5 (P142)
35: CPD6 (P143)
36: CPD7 (P144)

9, 11
Loop at 16

2-3
Loop at 4

3
Loop at 8
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CPD[0..7]

APD[0..7]

DPD[0..7]

BPD[0..7]

GFX-LOAD

GFX-CHNL

CLK8M

GFX-LOAD

XSEL

C

A

SERIAL-LOAD

D

B

CLK8M

RESET

SERIAL-LOAD

RESET-BUF

CLK8M

DPD6

BPD4
BPD5
BPD6
BPD7

DPD0
DPD1
DPD2
DPD3
DPD4
DPD5

APD7

BPD3
BPD2
BPD1
BPD0

BPD7
BPD6
BPD5
BPD4
BPD3
BPD2
BPD1
BPD0

CPD4

APD0

CPD7
CPD6
CPD5
CPD4
CPD3
CPD2
CPD1
CPD0

CPD7
CPD6
CPD5

DPD7

CPD3
CPD2
CPD1
CPD0

DPD7
DPD6
DPD5
DPD4
DPD3
DPD2
DPD1
DPD0

APD5
APD4
APD3
APD2
APD1
APD0

APD7
APD6
APD5
APD4
APD3
APD2
APD1

APD6

9, 11
Loop at 16

TOP MATRIX BUS
0: MAIN-RESETI
1: CLK8M
2: UBD337-Q (SERIAL-CHNL)
3: UAA254-Q (SERIAL-LOAD)
4: UBD383-Q (GFX-CHNL)

5: BPD0 (P129)
6: BPD1 (P130)
7: BPD2 (P131)
8: BPD3 (P132)
9: BPD4 (P133)
10: BPD5 (P134)
11: BPD6 (P135)
12: BPD7 (P136)

13: APD0 (P137)
14: APD1 (P138)
15: APD2 (P139)
16: APD3 (P140)
17: APD4 (P141)
18: APD5 (P142)
19: APD6 (P143)
20: APD7 (P144)

21: DPD0 (P145)
22: DPD1 (P146)
23: DPD2 (P147)
24: DPD3 (P148)
25: DPD4 (P149)
26: DPD5 (P150)
27: DPD6 (P151)
28: DPD7 (P152)

29: CPD0 (P137)
30: CPD1 (P138)
31: CPD2 (P139)
32: CPD3 (P140)
33: CPD4 (P141)
34: CPD5 (P142)
35: CPD6 (P143)
36: CPD7 (P144)

8-15
Loop at 16

3
Loop at 8

2-3
Loop at 4
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Sheet: video-counter

File: video-counter.sch

BUS-DATA[0..15]

FI
LI

RESETI

WR
E

CLK4M

COUNTER-SET
COUNTER-INC

LINE[0..8]

COL[1..8]

Sheet: video-signal-generator

File: video-signal-generator.sch

FI
LI

CLK4M
FLIP

VBLANK

VSYNC

HBLANK

HSYNC

BLANK

GFX-CHNL

SERIAL-CHNL

LOAD-XPD2
LOAD-XPD1

LOAD-XPD4
LOAD-XPD3

STARS2-LOAD
STARS1-LOAD

SERIAL-LOAD-XPD4

SERIAL-LOAD

STARS-SERIAL

GFX-OUT-LMSB
DEBUG-LO

DEBUG-HI

TD[0..11]

COL[1..8]

LINE[0..8]

Sheet: video-signal-registries

File: video-signal-registries.sch

HBLANK-OUT
VBLANK-OUT

HSYNC-OUT
VSYNC-OUT

HBLANK-IN
VBLANK-IN

HSYNC-IN
VSYNC-IN

RESET

BLANK-OUTBLANK

CLK8M

UBN385
AND03

STARS1-LOAD

SERIAL-LOAD-XPD4
STARS-SERIAL

DEBUG[0..12]

TD[0..11]

CLK4M

HBLANK
VBLANK

HSYNC
VSYNC

BLANK

SERIAL-CHNL

CLK4M

CLK4M

LI
FI

RESET
FLIP

RESET

BUS-DATA[0..15]

SCANLINE

LI

BUS-WR

FI

LOAD-XPD1
LOAD-XPD2
LOAD-XPD3
LOAD-XPD4

GFX-CHNL
GFX-OUT-LMSB
SERIAL-LOAD

STARS2-LOAD

DEBUG0

DEBUG11

DEBUG11
DEBUG12

DEBUG1

DEBUG12

0x3E
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UCL201
INV01

UCO265
BUF12

UCL283
BUF12

UCJ295
BUF12

UCJ273
BUF12

UCJ275
BUF12

UCJ293
BUF12

UBZ432
NBUF02

UCG412
INV01

UCT312
BUF12

UCG202
INV01

UBN388
OR03UCL373

NBUF03

UBU443
INV01

UCC143
NAND02

UCC166
XOR02

UBZ165
XOR02

UCC169
NOR02

UBU180
INV01

UCC172
BUF12

UCC192
BUF12

UBW278
BUF12

UBZ131
BUF12

UCG283
BUF12

UBW154
BUF12

UCC130
INV01

UCG166
INV01

UBZ173
NOR02

UBU328
INV01

UBZ199
INV01

UCJ188
INV01

UCJ151
NOR03

UBZ220
NOR03

UCJ330
BUF12

UCL259
BUF12

UBW412
OR02

UCJ159
XOR02

UBZ217
XOR02

UCL164
NOR02

UBZ223
NOR02

UBU453
OR02

UBN451
OR02

UBU496
OR02

UBW496
OR02

UCG169
NAND02

UBW447
OR02

UBZ475
AND02

UCC428
OR02

UCG403
AND02

UCG409
AND02

UCG200
AND02

UBW183
AND02

UCL205
AND02

UBZ155
NAND02

UBW438
AND02

UBW450
AND02

UBZ430
AND02

UBZ467
AND02

UBZ470
AND02

UBW421
AND02

UBW442
AND02

UBW445
AND02

UCC198
BUF12

UCC185
AND02

UBW175
AND02

UCG167
AND02

UBU182
AND02

UBU293
AND02

UBU265
NAND02

UBZ197
NAND02

UCC174
AOI22

R
CLK

Q4D4
D5 Q5

Q6D6
D7 Q7

Q0D0
D1 Q1

Q2D2
D3 Q3

UBW457
M273C

UCC144
NOR05

UCC131
NOR05

UCJ172
NOR05

UBZ200
NOR05

UBZ162
AOI22

UBZ159
AOI22

UBZ171
AOI22

R
CLK

Q4D4
D5 Q5

Q6D6
D7 Q7

Q0D0
D1 Q1

Q2D2
D3 Q3

UBN485
M273C

UBZ185
AOI22

UBW180
AOI22

UBZ179
AOI22

UBW177
AOI22

UCG405
AOI22

UCJ182
AOI22

UCJ180
AOI22

UCJ217
BUF12

UBZ225
XNOR02

UBZ229
XNOR02

UBZ209
XNOR02

UCL160
XNOR02

UCJ154
XNOR02

UCJ167
XNOR02

UCJ278
XNOR02

UBZ176
XNOR02

UBZ135
XNOR02

UBZ182
XNOR02

UBZ168
XNOR02

UCC139
XNOR02

UCC150
XNOR02

UCC207
AND02

UBU451
AND02

UCJ185
AOI22

UBZ138
NOR03

UCC147
NOR03

UCC141
INV01

CLK

D Q
Q

UBU446
DFFCOO

CLK

D Q
Q

UCG275
DFFCOO

CLK

D Q
Q

UBZ234
DFFCOO

CLK

D Q
Q

UCC269
DFFCOO

CLK

D Q
Q

UBZ243
DFFCOO

CLK

D Q
Q

UCL186
DFFCOO

CLK

D Q
Q

UCL207
DFFCOO

CLK

D Q
Q

UCJ162
DFFCOO

CLK

D Q
Q

UCJ222
DFFCOO

CLK

D Q
Q

UCJ280
DFFCOO

CLK

D Q
Q

UBU370
DFFCOO

CLK

D Q
Q

UBW150
DFFCOO

CLK

D Q
Q

UBZ126
DFFCOO

UCL202
AOI22

UBZ240
AOI22

UBZ269
AOI22

UBZ232
AOI22

UCC264
AOI22

UCC153
NOR04

UBZ141
NOR04

UCJ147
NOR04

UBZ205
NOR04

CLK

D Q
Q

UCG161
DFFCOO

CLK

D Q
Q

UCC161
DFFCOO

CLK

D Q
Q

UBZ150
DFFCOO

CLK

D Q
Q

UCC176
DFFCOO

CLK

D Q
Q

UBZ187
DFFCOO

CLK

D Q
Q

UCC181
DFFCOO

CLK4M

RESETI

COL[1..8]

COUNTER-INC

CLK4M

LI

LINE[0..8]CLK4M

COUNTER-SET

RESETI

RESETI

WR
E

BUS-DATA[0..15]

CLK4M

CLK4M

FI

DATA7

DATA6

DATA5

COL7

LINE7

LINE6

LINE5

LINE4

LINE3

LINE2

LINE1

LINE0

DATA8

COL6

COL5

COL4

COL3

COL2

COL1

COL8

LINE8

BUS-DATA10

DATA4
DATA3
DATA2
DATA1
DATA0

BUS-DATA15

DATA4

BUS-DATA14
BUS-DATA13
BUS-DATA12
BUS-DATA11

DATA3

BUS-DATA9
BUS-DATA8

BUS-DATA7
BUS-DATA6
BUS-DATA5
BUS-DATA4
BUS-DATA3
BUS-DATA2
BUS-DATA1
BUS-DATA0

DATA6

DATA2

DATA1

DATA0

DATA15

DATA14

DATA13

DATA12

DATA11

DATA10

DATA8

DATA9

DATA15

DATA13

DATA5

DATA7

DATA9
DATA10
DATA11
DATA12

DATA14

HAHA
It's actually unplugged
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UBK383
INV01

UCJ302
INV01

UCL291
INV01

UCJ306
INV01

UCO322
INV01

UCR375
INV01

UCR297
INV01

UCR384
INV01

UCT345
INV01

UCO372
INV01

UCL344
INV01

UCL322
INV01

UBD370
INV01

UBH375
INV01

UCL321
INV01

UBH377
INV01

UBK414
INV01

UBK420
INV01

UBK419
INV01

UCJ277
INV01

UCJ266
INV01

UCL261
INV01

UCL280
INV01

UCL255
INV01

UCL252
INV01

UCG262
INV01

UCL253
INV01

UBK330
INV01

UBD328
AND03

VCC

VCC

VCC

VCC

VCC

GND

GND

UCR385
NOR02

UCT405
NOR02

UCR329
NOR02

UCC332
NOR02

UBD333
AND03

UBD330
AND03

UCJ332
INV01

UBK416
NAND03

UCL256
AND03

UCT404
INV01

UCT330
INV01

UCO328
INV01

UCR388
INV01

UCL375
INV01

UCT340
INV01

UCT388
INV01

UCR404
INV01

UCT393
INV01

UCJ328
INV01

UCJ337
INV01

UCL336
NAND13

UCT373
NAND08

UCL262
NAND08

OE

Y3
Y2
Y1
Y0 A0

A1
A2
A3

UBN344
M367C

OE

Y3
Y2
Y1
Y0A0

A1
A2
A3

UBH356
M367C

UCL313
NAND13

UCR332
NAND13

UCL383
NAND13

UCL391
NAND13

UCR389
NAND13

UCT365
NAND13

UCJ315
NAND13

UCJ307
NAND13

UCL328
NAND13

UCJ329
INV01

UCJ257
NAND13

UCL272
NAND13

OE

Y7
Y6
Y5
Y4
Y3
Y2
Y1
Y0 A0

A1
A2
A3
A4
A5
A6
A7

UCL354
M541C

OE

Y7
Y6
Y5
Y4
Y3
Y2
Y1
Y0A0

A1
A2
A3
A4
A5
A6
A7

UCC334
M541C

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

UBH430
NAND05

UCR322
INV01

UBD383
BUF12

UBK433
BUF12

UBD337
BUF12

UAA254
BUF12

UBD407
INV01

UBK322
INV01

UBN260
INV01

UBH476
INV01

UCL345
INV01

UCJ291
INV01

UCL347
INV01

UCL348
NOR03

UCG402
INV01

UCT341
NOR04

UBH328
AND04

UBH393
AND04

UCC329
AND04

UCJ333
AND04

UCL350
NOR04

UCJ303
NAND05

UBH366
NAND05

UBH383
NAND05

UCT335
NAND06

SERIAL-CHNL

DEBUG-HI

SERIAL-LOAD

LOAD-XPD3

STARS1-LOAD

STARS-SERIAL

STARS2-LOAD

TD[0..11]

CLK4M

HSYNC

HBLANK

BLANK

DEBUG-LO

GFX-OUT-LMSB

GFX-CHNL

LOAD-XPD4

SERIAL-LOAD-XPD4

LOAD-XPD1

CLK4M

VBLANK

VSYNC

LOAD-XPD2

FLIP

TD[0..11]

FI

LI
FI

LINE[0..8]

COL[1..8]

TD10

TD10
TD11

FLIP

CLK4M

UCJ328-Q
UCO328-Q

UCL375-Q

FLIP

TD8
TD9

TD9

TD11

TD0
TD1
TD2
TD3
TD4
TD5
TD6

UCR332-Q
UCJ337-Q

UCJ337-Q

UCJ328-Q

UCO328-Q

UCL375-Q

UCR388-Q

VBLANK

UCR332-Q

UCR388-Q

FLIP

CLK4M

TD0
TD1
TD2
TD3
TD4
TD5
TD6
TD7

TD8

VBLANK

COL2
COL3
COL4
COL5
COL6
COL7
COL8
LINE0
LINE1
LINE2
LINE3
LINE4

LINE6
LINE7

LINE5

LINE8

COL1

TD7

2-3
Loop at 8

254-254

18-19, 26-27
Loop at 32

REALLY???
You don't use those?
I mapped this for nothing?

4-7
Loop at 8

8-15
Loop at 16

2-3
Loop at 4

8-9, 10-11
Loop at 16

12-13, 14-15
Loop at 16

/240

254-254

/240

4-5, 5-6
Loop at 32

22-23
Loop at 32

0-1, 2-3
Loop at 16

20-21
Loop at 32

2-3
Loop at 32

/ 448

Active section in the counter 65-448
Total active columns 384

TOP MATRIX BUS
0: MAIN-RESETI
1: CLK8M
2: UBD337-Q (SERIAL-CHNL)
3: UAA254-Q (SERIAL-LOAD)
4: UBD383-Q (GFX-CHNL)

5: BPD0 (P129)
6: BPD1 (P130)
7: BPD2 (P131)
8: BPD3 (P132)
9: BPD4 (P133)
10: BPD5 (P134)
11: BPD6 (P135)
12: BPD7 (P136)

13: APD0 (P137)
14: APD1 (P138)
15: APD2 (P139)
16: APD3 (P140)
17: APD4 (P141)
18: APD5 (P142)
19: APD6 (P143)
20: APD7 (P144)

21: DPD0 (P145)
22: DPD1 (P146)
23: DPD2 (P147)
24: DPD3 (P148)
25: DPD4 (P149)
26: DPD5 (P150)
27: DPD6 (P151)
28: DPD7 (P152)

29: CPD0 (P137)
30: CPD1 (P138)
31: CPD2 (P139)
32: CPD3 (P140)
33: CPD4 (P141)
34: CPD5 (P142)
35: CPD6 (P143)
36: CPD7 (P144)

449-511

480-511

0-3

0-63

64

256-261

Active section in the counter 17-240
Total active lines 224

252-253

REALLY???
You don't use those?
I mapped this for nothing?

Useless...

Useless...

0-15

Useless...

16

241-255

16
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CLK

D Q
Q

UBH454
DFFCOR

UBH331
NBUF02

UAA482
BUF12

UAA506
BUF12

UAA485
BUF12

UAA511
BUF12

UBK435
BUF12

CLK

D Q
Q

UBU388
DFFCOR

CLK

D Q
Q

UBU392
DFFCOR

CLK

D Q
Q

UBU396
DFFCOR

CLK

D Q
Q

UBU401
DFFCOR

CLK

D Q
Q

UBU405
DFFCOR

CLK

D Q
Q

UBR401
DFFCOR

CLK

D Q
Q

UBR406
DFFCOR

CLK

D Q
Q

UBR415
DFFCOR

CLK

D Q
Q

UBR410
DFFCOR

CLK

D Q
Q

UBH450
DFFCOR

CLK

D Q
Q

UBH445
DFFCOR

CLK

D Q
Q

UBH441
DFFCOR

CLK

D Q
Q

UBH436
DFFCOR

CLK

D Q
Q

UBR447
DFFCOR

CLK

D Q
Q

UBR442
DFFCOR

CLK

D Q
Q

UBR438
DFFCOR

CLK

D Q
Q

UBR434
DFFCOR

CLK

D Q
Q

UBR429
DFFCOR

CLK

D Q
Q

UBR419
DFFCOR

BLANK-OUT

HBLANK-OUT

HSYNC-OUT

VBLANK-OUT

VSYNC-OUT

RESET

CLK8M

VSYNC-IN

VBLANK-IN

HSYNC-IN

HBLANK-IN

BLANK
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UAA356
OUTTRI

UAA216
OUTTRI

UAA227
OUTTRI

UAA241
OUTTRI

UAA256
OUTTRI

UAA269
OUTTRI

UAA291
OUTTRI

UAA295
OUTTRI

UAA300
OUTTRI

UAA346
OUTTRI

UAA328
OUTTRI

UAA245
OUTTRI

UAA337
OUTTRI

UAA351
OUTTRI

UAA387
OUTTRI

UAA401
OUTTRI

UAA407
OUTTRI

UAA383
OUTTRI

UBD444
OUTTRI

UAA396
OUTTRI

UAA416
OUTTRI

UAA488
OUTTRI

UAA201
OUTTRI

UAA494
OUTTRI

UAA463
OUTTRI

UAA412
OUTTRI

UAA162
NBUF03

UAA394
BUF12

UAA392
BUF12

UAA467
BUF12

UAA191
OUTTRI

UAA164
OUTTRI

UAA186
OUTTRI

UAA168
OUTTRI

UAA182
OUTTRI

UAA231
OUTTRI

ROMOE

APD[0..7]

BPD[0..7]

OUT[0..7]

CPD[0..7]

DPD[0..7]

OE

OUT6

OUT7

OUT5

OUT4

OUT3

OUT2

OUT1

OUT0

APD7

OUT7

OUT3

OUT6

OUT5

OUT4

OUT3

OUT2

OUT1

OUT0

OUT7

OUT6

OUT5

OUT4

OUT0

OUT2

OUT1

OUT0

OUT7

OUT6

OUT5

OUT4

OUT3

OUT2

OUT1

DPD4BPD4

BPD5

BPD6

BPD7

CPD0

CPD1

CPD2

DPD7

DPD6

DPD5

BPD3 DPD3

DPD2

DPD1

DPD0

CPD7

CPD6

CPD5

CPD4

CPD3

BPD2

APD0

APD1

APD2

APD3

APD4

APD5

APD6

BPD0

BPD1
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Sheet: sd-bus

File: sd-bus.sch

OBJEO

CLK8M
RESETI

BSD[0..8]
AB
ASD[0..8]

REWEN

XSD[0..8]

DEBUG TD[0..11]

Sheet: xpd-bus4

File: xpd-bus4.sch

XSEL

SERIAL-LOAD

CLK8M

BPD[0..7]

DPD[0..7]

APD[0..7]

CPD[0..7]

GFX-CHNL
GFX-LOAD

SERIAL-CHNL

RESET

B

D

A

C

UCR301
OR02

UCR303
OR02

UCR305
OR02

UCR308
OR02

UCR311
OR02

UCR313
OR02

UCR315
OR02

UCR318
OR02

UCT310
DBUF

RESET

SPRITES[0..8]

DEBUG[2..2]
TD[0..11]

REWEN

FBD[0..3]

FAD[0..3]

CLK8M

XSEL

APD[0..7]
BPD[0..7]
CPD[0..7]
DPD[0..7]

FRAME

GFX-CHNL

OBJEO

BSD[0..8]

SERIAL-LOAD

ASD[0..8]

LOAD-XPD4

SERIAL-CHNL

FBD2

DEBUG2

FAD0

FAD1

FAD2

FAD3

FBD0

FBD3

FBD1

On CPS2 = Wired to HIGH (FAD/FBD is not wired anyway)
On CPS1 = Wired to FRAME@A-01

The SPRITES generation is split in two.
XPD-BUS4 streams the data to FAD/FBD to be stored in OBJRAM
It is handled by the A-01.
It comes back to ASD/BSD to be muxed to the SPRITES bus
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XSD0

XSD7
XSD6

XSD5
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XSD1 TD1

XSD8
XSD7
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D5 Q5
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LE

D4 Q4
D3 Q3
D2 Q2
D1 Q1

G

D8 Q8
D7 Q7
D6 Q6
D5 Q5
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UAG288
L8G
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D4 Q4
D3 Q3
D2 Q2
D1 Q1

G
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D7 Q7
D6 Q6
D5 Q5
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L8G

LE

D4 Q4
D3 Q3
D2 Q2
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D7 Q7
D6 Q6
D5 Q5
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LE
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UAE327
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SERIAL-LOAD

XSEL

SERIAL-LOAD
CLK8M

BPD[0..7]

DPD[0..7]

APD[0..7]

CPD[0..7]

GFX-CHNL

CLK8M

SERIAL-CHNL

GFX-LOAD

RESET

CLK8M

B

D

A

C

BPD1

DPD6

BPD3
BPD4
BPD5
BPD6
BPD7

DPD0
DPD1
DPD2
DPD3
DPD4
DPD5

BPD0

BPD7
BPD6
BPD5
BPD4
BPD3
BPD2
BPD1
BPD0

APD7
APD6
APD5

BPD2

APD4

CPD4

XSEL-SYNC

XSEL-SYNC

CPD7
CPD6
CPD5
CPD4
CPD3
CPD2
CPD1
CPD0

CPD7
CPD6
CPD5

DPD7

CPD3
CPD2
CPD1
CPD0

DPD7
DPD6
DPD5
DPD4
DPD3
DPD2
DPD1
DPD0

APD2
APD1
APD0

APD7
APD6
APD5
APD4
APD3
APD2
APD1
APD0

XSEL-SYNC

APD3

9, 11
Loop at 16

TOP MATRIX BUS
0: MAIN-RESETI
1: CLK8M
2: UBD337-Q (SERIAL-CHNL)
3: UAA254-Q (SERIAL-LOAD)
4: UBD383-Q (GFX-CHNL)

5: BPD0 (P129)
6: BPD1 (P130)
7: BPD2 (P131)
8: BPD3 (P132)
9: BPD4 (P133)
10: BPD5 (P134)
11: BPD6 (P135)
12: BPD7 (P136)

13: APD0 (P137)
14: APD1 (P138)
15: APD2 (P139)
16: APD3 (P140)
17: APD4 (P141)
18: APD5 (P142)
19: APD6 (P143)
20: APD7 (P144)

21: DPD0 (P145)
22: DPD1 (P146)
23: DPD2 (P147)
24: DPD3 (P148)
25: DPD4 (P149)
26: DPD5 (P150)
27: DPD6 (P151)
28: DPD7 (P152)

29: CPD0 (P137)
30: CPD1 (P138)
31: CPD2 (P139)
32: CPD3 (P140)
33: CPD4 (P141)
34: CPD5 (P142)
35: CPD6 (P143)
36: CPD7 (P144)

8-15
Loop at 16

3
Loop at 8

2-3
Loop at 4
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0 if 46 & /45

0 if 46 & /45
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RASTER2
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Sheet: keyinject
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KEY-DATA

KEY-CLK

STAGE1-Q
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SEC-DATA
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Sheet: security-key

File: security-key.sch

KEY[0..143]DATA
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Sheet: addr-decoder

File: addr-decoder.sch
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Sheet: security-decoder

File: security-decoder.sch
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Note: this whole section is powered by VBAT and not by VCC.

SECURITY CONFIG
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Stage 4: Inject parameters
- Use CLK/DATA pins to inject the 144 bits of keys
- When you are done, relock the security using PIN42/43

Stage 3:
- After that, inject 15 falling edge of PIN61 (CLK)
- On the next CLK rising edge, the stage 3 will complete and stage 4 will also start

Stage 0: Unlock security
- PIN43 LOW
- PIN44 HIGH

D-flip flops constitutes a 3 bit counter
UCS44 requires 4 to INput 1

4 bit binary counter with the carry signal coming from UCT38
Counts 15 falling edges

Stage 1:
- Inject 4 impulse on PIN42
- On the 4th falling edge the stage 1 is complete

UCT42 latch keeps HIGH if stage 3 is complete
Even if gargage is sent via CLK/DATA

4 bit shift register
UCT27 opens if we have the key 1010 inside

Stage 2:
- Inject 1>0>1 using PIN61 (CLK) and PIN62 (DATA)
- Data is registered on the falling edge
- After an additional rise edge, it completes the stage 2

UCT38 latch keeps HIGH if stage 2 is complete
Even if gargage is sent via CLK/DATA
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Clean the row selection to make sure
that the sprite layer is NOT on two rows

COLOUR3

Apply the priority mask on the
transparency selection on the palette

/[
    PALETTE != Transparent &
    (
      /SPRITE +
      /PRIO
    )
]

Takes the FIRST row that has a colour
(and sync it on CLK8M)
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