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HBLANK DHBLANK—IN  HBLANK-OUTD——DHBLANK
BUS—DATA[0..15] D> DBUS-DATA[0..15] COL[1..8] DCOL[1..8] VBLANK DVBLANK=IN  VBLANK=0UTO VELANE
0x3E SCANLINED—PFE LINE[0..8] DLINE[0..8]
BUCSL?:ISD g% HSYNC DHSYNC—IN HSYNC-OUTD——DHSYNC
b VSYNC DVSYNC—IN VSYNC-OUTD—-DVSYNC
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DEBUG11
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“ABNND30835 SERIAL-CHNLDf——D SERIAL-CHNL
DEBUGLL LOAD-XPD1D—DLOAD-XPD1
seeucz 1 ) T LOAD - XPD2D——D LOAD—XPD2
DEBUGL J LOAD-XPD3D—DLOAD-XPD3
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BUS—DATA[0..15] D— UBW457
M273C
BUS—DATAQ DO Q0 |—DATAO
BUS—DATAL | DATAL
D1 a1
BUS—DATA2 | DATA2
D2 a2
BUS—DATA3 5 a3 | oAtz
BUS—DATA4 o as | oatas
BUS—DATAS D5 Q5 |—DATAS
BUS—DATA6 0 e DATAG
BUS—DATA7 = a7 | oata7
CLK
R
UBN485
M273C
BUS —DATAB Do Q0 |—DATA8
BUS—DATAY | DATA9
D1 a1
BUS—DATA10 - 02 | oatato
BUS—DATA1L DATAL1
D3 a3
BUS—DATA12 o o DATAL2
BUS—DATAL3 = a5 | DATAL3
BUS—DATA14 = qe | oatats
BUS—DATA15 = 07 | DATALS
UBN388
UCL373 ORO3 CLK
NBUFO3 o R
WR COUNTER-INCD—————
CIKGM
UCC130
RESETID— u‘%iogig UBU265 INVOL
NANDO2
(| ‘
UBZ197 UBZ155
NANDO2 NANDO2
' t— »—
UBZ165
UBZ217 XOR02
XOR02 '
UBW445
ucc428 < UBW177
ucc26h ANDOZ A0I22 UBW150 2
OR02 7 DATAO UBW154
OATAS A0I22 UCG275 UC1293 DFFCOO
DFFCOO BUF12 UBZ173
BUF12
UBZ223 D Q- NOR02 UBZ176
D af- NORO02 UBZ225 q CoLL XNORO02
Q LINEQ XNORO2 UBU328 UBU293 —PpCLK
peLK UBU370 UBWAL2 p
q INVOL ANDO2 UBZ179
UBZ475 ANDO2
UBZ232 DFFCOO A0122 ucc1st Z
ANDO2 7 DATAL UCG6283
DATA9 hoi22 uBz2s4 ucI275 DFFCOO UBZ138
DFFCOO e UBZ220 L Q ) BUF12 NOROS
NORO3 = D o UBZ135
D Q| UBZ229 CLRGMD—pCLK q €oL2 XNORO2
= LINEL
a XNORO2 —PCLK .
—BCLK . UBWA421 UBW180
UBW447 ANDO2
B UBZ269 A0I22 UBZ126 UB71at UBZ141
DATALD AQI22 UCC269 g UBZ205 —DATAZ | DFFCO0 > NORO%
‘) N DFFCO0 Birts NORO4 < BuF
4/ D Q— coL3 UBZ182
0 Q- UBZ209 Q L XNORO2
= LINE2
a XNORO2 —PCLK
—BCLK UBZ470 UBZ185
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DATA11 ﬁ\ uCJ295 UBZ200 BUF12 NORO5 UCC141
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INVO1 Ucc207 D Q— LINES \ ANDO2 Q \
ANDO2 Q \ p ——PCLK }
—PCLK ] ucc143
UCG169 o6t NANDO2
UcL201 NANDO2 INVOL UCG167 [
INVO1 UCL205 »:DDT ANDO2
— D—4¢ - CIKGMD—e D COL[1..8]
< CIKGMD—e ¢—DLINE[0..8] | < ' |
<
UBW175
UBW183 ANDO2
ANDO2
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) UCJ159 XOR02
XOR02 ucciss UBZ467 o
UCG200 y ANDO2 UCCL74
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OR02 7 N DATA4 ucc192
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\ DATA12 UCL283 . BUFL2
”_|_/ ‘) N\ DFFCOO ST < UCc169
] UCL164 D Qi cols NOR02 UBZ168
o Q! UNEd NORO2 UCL160 2 XNORO2
q XNORO2 RESETID— —PCLK J
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UBU496 ANDO2 7
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OR0Z A0122 ucL207 g — DATAS | DFFCO0 veesr2 ucc147
UCG412 DATA13 uC0265 BUF12
UBU443 UBUane UBU45L oL UCG409 ‘) N\ DFFCOO o UCJ151 J NORO3
INvoL DFFCOO ANDO2 ANDO2 y A NORO3 D Q- cols UccL39
D Q- LNES UCJ154 Q XNORO2
I D Q :Di Q XNORO2 o bei
= e —BCLK UBWA450 UBZ159 )
Q UBN451 UCJ180 ) ANDOZ A0122 ucc16L Ucc153
CIRGMD—pCLK OR02 WOl Vo162 DATAG ucc198
DATALL e UCI147 DFFCOO BUris NORO4
UCG403 ‘) N\ DFFCOO e NORO4 <
ANDO2 ] D Q- UCC150
D Q- UCJ167 Q COLT XNORO2
= LINEG
) q XNORO2 —PCLK
—BCLK UBWA438 UBZ162
UBUA453 UCJ182 ANDOZ A0122 UCG161
OR0Z AOI22 ucI222 —DATA7 | DFFCO0 ues217 uccLss
RESETID— DATALS N DFFCO0 ucL259 ucs172 :D BUF12 NORO5
)_/ BUF12 NORO5 J —
D qf- 3 coLs \ HAHA
Q LINE7 Lelk ) It's actually unplugged
—PCLK L
ucJ278
XNORO2
UCG405
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BUF12
D Q
3 LINEB
L—beik
UBZ432
NBUF02
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UBD383
COL[1..8]D— BUF12
cout 2-3
GFX—CHNL
coL2 Loop at &
coL3
CoLh UBK433
CoL5 BUF12
coL6 4o7
CcoL7 GFX-OUT-LMSB  Loop at 8
coLs
LINEO UBD337
LINEL BUF12
LINE2 8-15
LINE3 _
SERIAL-CHNL
LINEL Loop at 16
LINES
LINE6 UBK330
LINE7 INVO1
LINEB
CLKGM UBD333
LINE[0..8]D—] ANDOS
_ 12-13, 14-15
}DLOAD K02 op Bt 16 TOP MATRIX BUS
0: MAIN—RESETI
UBD370 UBD330 1: CLK8M
uCT373 INVO1 ANDO3 2: UBD337-Q (SERIAL—CHNL)
252-253 NANDOB 3: UAA254-Q (SERIAL-LOAD)
8-9, 10-11 4: UBD383-Q (GFX—CHNL)
UCT388 LOAD-XPD1 Loop at 16
UCR385 INVO1 5: BPDO (P129
NORO2 UBD328 UAA254 6: BPD1 (P130
ANDO3 BUF12 gfggg% gigé
VSYNC 2-3 9: BPD4 (P133
SERIAL-LOAD Loop at 8 10: BPD5 (P134
11: BPD6 (P135
UBH328 12: BPD7 (P136
254-254 ANDO4 13: APDO (P137
UCR389 14: APD1 (P138
NAND13 _ _ 15: APD2 (P139
SERIAL-LOAD-XPD4 53052153 27 16 APD3 (P140
/ 17: APD4 (P141
UBH375 18: APD5 (P142
INVO1 19: APD6 (P143
UCR4O4 UBH366 :
cRao NANDOS UBK322 20: APD7 (P14k4
INVO1 21: DPDO (P145
20-21 22: DPD1 (P146
STARS1—LOAD 23: DPD2 (P147
Loop at 32 24: DPD3 (P148
25: DPD4 (P149
26: DPD5 (P150
UBH3E 27: DPD6 (P151
cc
‘oL ucT405 NANDOS UBN260 28: DPD7 (P152
NORO2 AN INVO1 a3 29: CPDO (P137
30: CPD1 (P138
STARS_SERIAL Loop at 32 31: CPD2 (P139
UCT365 UBK383 32: CPD3 (P140
NAND3 33: CPD4 (P141
INVO1 34: CPD5 (P142
e UBH393 35: CPD6 (P143
::::)X}4~4D ANDOL 36: CPD7 (PLik
4-5, 5-
%ig%i? Loop at 32
UBH377 LOAD—XPD4
INVO1
T UBH430
> NANDOS UBH476
INVO1 -
REALLY??? Loop at 32
o cc STARS2-LOAD
You don’t use those?
. . UBKL14
| mapped this for nothing? INVO1
ucJ315
NAND13 CLK“MAA*:::::>OH4~44447
( UBK420 UBK416 UBD4O7
INVO1 NANDO3 INVO1
uCJ328 0-1, 2
INVO1 LOAD—XPD3 Loop at 16
UBK419
Useless... INVO1
FLIP
Ezivc
ucI277
INVO1
FLIP
FLiPD—-Fe UCT345
uCJ307 UCR297 INVO1 ucJ257
NAND13 uco322 INVOL NAND13
UcL291 INVO1 s ucJ266 CLK4MD-
/ ° INVO1 A INVO1 Ps \ UCI333
4‘<::: 1CO ANDO4
ucJ337 (y<::: JCR38LINVO1
INVO1 JCR375 INVO1
UcJ306 INVO1 s ucL261
ucJ337- INVO1 A INVO1 b
<] >
5 W i
:::::>X} ucL272
UCL255 NAND13
INVO1
UCL313 RN
NAND13 Active section in the counter 65-448
/— Total active columns 384
UCL345
UcL252 vee INVO1 ucL348
UCo328 I N ) INVO1 NORO3
INVO1
) HBLANK
ucL321 q
Useless... INVO1 UCG262 64
INVO1
FLIP
vee :::::>o ___,//
\ i A UCL350 UCG402
ucL253 uCL256 NORO4 INVO1
INVO1 ANDO3
::: ) \ 0-63 BLANK
UCR332 L/ VBLANK,
NAND13 UCL262
/ NANDOB
INVO1
ucJ291 ucL347
INVO1
)
UCR332-Q q
/240
vee uccs29 uce332
ANDO4 NORO2
HSYNC
UCL383
NAND13 * 480-511
UCR388
INVO1
UCR322
UCR388— UCRS29
NORO2 INVO1
254-254 - UCL328
ucJ332 INVO1 NAND13
\ UCL322 INVO1
INVO1 \\i::>x} \
uCL391 :::3*3
NAND13 :::>o
D—x
UCL375 ° °
INVO1
vee
Useless...
— REALLY???
cc vl You don’t use those?
UeLI78=C N | mapped this for nothing?
¥ UCL3LL PP 9:
UCJ302 INVO1
uCJ303 INVO1
UCT330 NANDO5 :::>x>
INVO1
0-15 D—x
UCT341
NORO4 vee
— 256-261
VBLANK
241-255 UCT335 ___—//
UCT340 NANDOGE
INVO1
Active section in the counter 17-240 UBH356
Total active lines M367C
ucs337-0 A0 o — 108
> UCR332-Q M vi—T09
/240 CLKebMD——— A2 D Y2 %
e L v3 |— 1041
GND —q ot
UcC334
M541C —oTD[0..11]
UCL354 00
TD[0..11] 0= M541C LD A0 Y0 —— 21—
FID- Al vip—23
100 Y0 A0 A2 v2 —T102
104 Y1 AL A3 v3 |—103
102 Y2 A2 p D>oyp T8
103 Y3 A3 A5 ys |——105
TD4 Y4 Al A6 Y6 |—106
105 Y5 A5 A7 v7 —107
106 Y6 A6
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UBU388 UBR401 UBR429 UBH436 %ﬂﬁfg
DFFCOR DFFCOR DFFCOR DFFCOR
VSYNC—IND- D Q D Q D Q D Q VSYNC—QUT
Qo Qo Qo 0 x
>CLK >CLK >CLK >CLK
UBU392 UBR406 UBR434 UBH441 %ﬂ?ﬁ?
DFFCOR DFFCOR DFFCOR DFFCOR
VBLANK—IND- D Q D Q D Q D Q VBLANK—OUT
Qo Qo Qo 0 x
>CLK >CLK >CLK >CLK
b b b b UAALSS5
UBU396 UBR410 UBR438 UBH445 BUF12
DFFCOR DFFCOR DFFCOR DFFCOR
HSYNC-IND- D Q D Q D Q D Q HSYNC-OUT
Qo Qo Qo 0 x
>CLK >CLK >CLK >CLK
.,444445 .,444445 1*444445 "““‘j UAAS11
UBU401 UBR415 UBR442 UBH450 BUF12
DFFCOR DFFCOR DFFCOR DFFCOR
HBLANK—IND- D Q D Q D Q D Q HBLANK—OUT
Qo Qo Qo 0 x
>CLK >CLK >CLK >CLK
b b b b UBK435
UBU405 UBR419 UBR447 UBH454 BUF12
DFFCOR DFFCOR DFFCOR DFFCOR
BLANKD- D Q D Q D Q D Q BLANK—OUT
Qo Qo Qo 0 x
>CLK >CLK >CLK >CLK
RESETD: e e e Y
UBH331
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CLK8M
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app0 [ > ouTo ouTo N CPDO
~~ | UAALE7
OUTTRI OUTTRI BUF12
UAALOY UAA300
D J—
APD1 \,>’ ouTL ouT1 I/‘( CPD1 OE
OUTTRI OUTTRI UAA392
UAA463 UAA295 BUF12
>
APD2 \,>’ ouT2 ouT2 I/‘( CPD2
OUTTRI OUTTRI UAASR
UAA412 UAA291 BUF12
>
APD3 \,>’ ouT3 ouT3 I/‘( CPD3
OUTTRI OUTTRI
UAALBB UAA269 | UAALG2
APDA4 \,>’ ouT4 oUT4 I/‘( CPD4 NBUFO3
OUTTRI OUTTRI ROMOE
UAA416 UAA256
>
APD5 \,>’ ouTs ouTs I/‘( CPD5
OUTTRI OUTTRI
UAA396 UAA241
>
APD6 \,>’ ouT6 ouTé I/‘( CPD6
OUTTRI OUTTRI
UBDG44G ) oUT[0..7] UAA227 |
APD7 \,>’ ouT? ouT? I/‘( CPD7
APD[0..7] 0—— OUTTRI ORI L——CPD[0..7]
UAA383 UAA216
BPD[0..7] O— 'ﬁ‘/l l\h" ——DPD(0..7]
BPDO <] ouTo ouTo | > DPDO
OUTTRI OUTTRI
UAALQ7 UAA245
>
BPD1 \,>’ ouTL ouT1 I/‘( DPD1
OUTTRI OUTTRI
UAALO1 UAA201
>
BPD2 \,>’ ouT2 ouT2 I/‘( DPD2
OUTTRI OUTTRI
UAA387 UAA231
>
BPD3 \,>’ ouT3 ouT3 I/‘( DPD3
OUTTRI OUTTRI
UAA351 UAA182
>
BPD4 \,>’ ouTh ouT4 I/‘( DPD4
OUTTRI OUTTRI
UAA337 UAA168
>
BPD5 \,>’ ouTs ouTs I/‘( DPD5
OUTTRI OUTTRI
UAA356 UAA186
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Sheet: xpd—hus4 veRsot
APD[0..7]D> APD[0..7] A ) FADOQ
BPD[0..7]D> BPD[0..7] B
CPD[0..7]D- CPD[0..7] c UCR303
DPD[0..7]D> DPD[0..7] D ORO2
LOAD-XPD4D- GFX—LOAD J FAD1
GFX—CHNLD GFX—CHNL
UCR305
SERIAL-LOADD- SERIAL-LOAD OR02
SERIAL-CHNLD- SERIAL-CHNL FAD2
q
XSELD XSEL UCR308
OR02
——P CLK8M
RESETD- RESET J FARS
UCT310
File: xpd—busk.sch DBUF UCR311 —DFAD[0..3]
OR02
FBDO
FRAME
On CPS2 = Wired to HIGH (FAD/FBD is not wired anyway) Ugsgéj
On CPS1 = Wired to FRAME@A—O1
z) > FBD1
i UCR315
Sheet: sd—bus ORO2
ASDI[0..8]D> ASD[0..8] XSD[0..8] D————————D SPRITES[0..8] FBD2
—pAB <
BSD[0..8]D> BSD[0..8] UCR318
REWEND———DREWEN OR02
0BJEOD 0BJED EBD3
CLK8MD- CLK8M
I RESETI —DFED[O-.3]
DEBUG[2.2]D— —
DEBUGZ2 K BFRUG D[0..11] f——0TD[0..11]

The SPRITES generation is split in two.

File: sd-bus.sch

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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ucluon uCo404
M273C ABD- MUX28H
ASDO DO Q0
ASD1 01 al UBEO
ASD2 D2 Q@ ——DXSD[0..8] M125C—X6
ﬁggf D3 £ XS0 149 Y0 D0
ASD5 D4 Q4 XSDO XSD1 AL vi 01
ASDE 05 as XSD1 XSD2 A2 o 102
ASD7 06 a6 XSD2 XSD3 A3 V3 103
D7 a7 XSD3 ~xsps | >y 1D4
XSD4 XSD5 105
— AoD% e L] Y5
CLK XSD5
R XSD6 doe
XSD7
__XSDB UBE12
M125C-X6
XSD6 A0 Yo 106
XSD7 AL vi 107
XSDB A2 o 108
7B A3 Y3 109
ASD[0..8]D- Al > y4 f— 1010
UCT409 UCTH26 A5 y5 f—T011
DFFCOR
MUX2H
ASD8 b Q DEBUGD—e——( OF L—o1D[0..11]
e —
>CLK L
UCR451 UCo435
OR02 DFFCOR
ucL408 ucous7
M273C MUX24H ““f:::::j:::} D Q
BSDO Al
DO Qo
g:g; 01 a1 Ptk
8202 | p) Q2 T
BSD3
beDa D3 Q3 UCo455 UCo439
5905 Bg gg 0R02 DFFCOR
~BSD6 ] pg Q6 ) ! ) D Q
BSD7 » - Q= NANDO
—PCLK
CLK ]
R AB T . REWEN
UCL450 UCO444
BSD[0..8]D- UCT413 OR02 DFFCOR —
DFFCOR TN\
y ' ) D Q
B508 D Q o
Qo —PCLK
DCLK
o A §
UCR453 UCo448
Ucra18 OR02 DFFCOR
DFFCOR e
OBJEO ) v &
> 0 g 2 -
i >CLK
DCLK
UCR425
INVO1 .
CLK8M °
UCL404
BUF11
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UAG324
INVO1 UAF325
a3 NANDO3
Loop at & GFX—CHNLD—¢ }
UAE325
NANDO3 UAE362
9, 11 INVO1
Loop at 16 GFX—-LOADD- %‘\/30216 -
CLKBMD- As2 cLka
XSEL=SYNC ¢
UAR327
UAH324 UAG325 BUF12
L;%RSOA; INVO1 3 ORO02
8-15 Loop at 8 RESET
Loop at 16 SERML*CHNLD—DH SERIAL-LOADD——¢
7 vee
UAL327 UAM327
L86G L8G UANSZE
UAR357 UAR352 BPDO 7
DFFCO0 DFFCO0 BPDL b1 Q1 b1 Q1 Lo Qo
02 Q2 02 Q2 L1 a1 | 5
XSELD—{ D Q D Q[ —XSEL-SYNC BPD2 D3 Q3 D3 Q3 L2 Q2 bx
qx Q x BPD3 D4 Q4 D4 Q4 L3 Q3 |
>CLK BCLK BPDY D5 Q5 D5 Q5 L4 Qs |
BPDS 06 Q6 06 Q6 L5 Qs |
UAR361 BPD6 D7 Q7 D7 Q7 L6 Q6 x
NANDO2 BPD7 D8 Q8 D8 Q8 L7 Q7
SERIAL-LOAD
CLKBM Pl
LE LE orD
G G =
BPD[0..7] D—=8 < | L
GND R
UAN327 UAD327 UAP325
BEDO D1 Q1 D1 Q1 —
BPDL 02 Q2 02 Q2 < XSEL=SYNC
BFD2 D3 Q3 D3 Q3
BPD3 D4 Q4 D4 Q4
TOP MATRIX_BUS BPD4 05 Q5 05 Q5
0: MAIN—RESETI BPD5 06 Qb 06 Qb
1: CLK8M BPD6
2: UBD337-Q (SERIAL-CHNL) BPDY L L
3: UAA254-Q (SERIAL-LOAD) D8 Q8 D8 Q8
4: UBD383-Q (GFX—CHNL)
5: BPDO (P129 LE LE
6: BPD1 (P130 G —G
7: BPD2 (P131 v
8. BPD3 (P132 GND
9: BPD4 (P133 vee
10 BEDe thi3e UAE327 UAF327
11: BPD6 (P135
12: BPD7 (P136 L8G L8G “/’:55"
o
o v LA o o g
: 02 Q2 02 Q2 L1 a1 |
i B st o = ER- D
17. APDA (P141 DPD3 D4 Qh D4 Qb L3 Q3 x
18: APD5 (P142 g:g; D5 Q5 D5 Q5 L4 Q4 X
19: APD6 (P143 D6 Q6 D6 Q6 L5 Qs x
20: APD7 (P14 DPD6 D7 Q7 D7 Q7 L6 Q6 %
21: DPDO (P145 DPD7 D8 Q8 D8 Q8 L7 Q7
22. DPDL (P146
23: DPD2 (P147 peLK
24: DPD3 (P148 LE LE %
25; DPD4 (P149 ® ® =
26: DPD5 (P150 DPD(0..7] D—t v LR
27: DPD6 (P151 GND —|®
28: DPD7 (P152
29: CPDO (P137 UAG327 UAI327 UAI325
30: CPDL (P138 L8G L8G M198C
31. CPD2 (P139
32: CPD3 (P140 gig(l’ D1 Qi p1 Q1 |—
33. CPD4 (P14l 2 @ 2 @
3h; CPD5 (P142 DPD2 03 Q3 03 Q3
35. CPD6 (P143 DPD3
36: CPD7 (P44 PD4 D4 Q4 D4 Q4
DED D5 Q5 D5 @5
DPD5 D6 Q6 06 Q6
DPD6 D7 Q7 07 Q7
DPD7 D8 Q8 08 a8
LE LE
5 G e—G
GND vec
UAL288 UAM288
Loe Loe UAD324
oy £022
APDO 01 Qi DL at o Y qo
APDL 02 Q2 02 Q2 L1 QL A
APD2 D3 a3 D3 a3 L2 Q2 |
APD3 D4 Qb D4 Qb L3 Q3 |
APD4 D5 @5 D5 @5 L4 Qb |
APDS D6 Q6 D6 Q6 L5 as |
APD6 07 Q7 07 Q7 L6 Q6 |
APD7 D8 Q8 08 a8 L7 Q7
>CLK
LE LE i
o : =
APD[0..7] D—=8
GND P
UAN288 UAD288 UAP267
L8G L8G M198C
APDO 01 Qi 0Lt QL f—
APDL D2 Q2 02 Q2
APD2 D3 Q3 D3 a3
APD3 D4 Qb D4 Qb
APD4 D5 Q5 D5 @5
APDS D6 Q6 D6 Q6
APD6 D7 Q7 07 Q7
APD7 D8 Q8 08 a8
LE LE
5 G e—G
GND vec
UAE288 UAF288
Loe Loc UAM324
oy £022
CPDO 01 Qi DL at o Y qo
CPDL 02 Q2 02 Q2 L1 QL c
CPD2 D3 a3 D3 a3 L2 Q2 |
CPD3 D4 Qb D4 Qb L3 Q3 |
CPD4 D5 @5 D5 @5 L4 Qb |
CPDS D6 Q6 D6 Q6 L5 as |
CPD6 07 Q7 07 Q7 L6 Q6 |
CPD7 D8 Q8 08 a8 L7 Q7
>CLK
LE LE i
o1° © e
CPD[0..7] D—=9
GND L 1%
UAG288 UAI288 UAI287
L8G L8G M198C
CPDO 01 Qi 0Lt QL f—
CPDL D2 Q2 02 Q2
CPD2 D3 Q3 D3 a3
g:gz D4 Qb D4 Qb
CPD5 DS @5 DS @5 Author: Loic *WydD* Petit
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D7 Q7 07 Q7
CPD7 D8 Q8 D8 Q8 i
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UCR291
ANDO2
SEC7MODEODk““r““““‘i:::j[:::)44«44444444}DEFAUU
SEC—MODELD-
UCO494
) BUF12
UCR296 UCR294 O if 46 & /45
INVOL NANDO2
— LK8M CLK8M
UCG507
INVOL UCT516 UCL496 UBD516
ucTs18
bFFCOR BUF12 BUF12 NBUFO03
CLK16MD- UCG508
0 if 46 & /45 NANDO2 D Q CLKBM
Q
UCG511 UCG516 UCG504 beLK UcIu75 UCL456
DFFCOR DFFCOR NANDO4 BUF12 BUF12
LD D Q D apx CLK4M
= = o—| —
Q= Q >
—pCLK PeLK UCG499 UcLass
UCG493 BUF12 BUF12
% P DFFCOR
¢ UCG492 |
Ivor L4 p g $—DCLKEGM
UBR497 UBR501 I |
0R02 DFFCOR ek GCG457
CLK&M BUF12
CLK8M b Q
Q% L
>CLK UCo491
o 0R02
P P2
T@ 1@
UBN264 UBN362 UBU414 UBU420 UCL448
DELAYS DELAY8 DELAY4 DELAY4 INVOL
[
UBH490 UBK328
BUF12 BUF12
> DRESETIL
UBW424
BUF12
RESETIZ
MAIN-RESETI D MAIN-RESETT
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5
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BUS—DATA[0..15]¢

UBK376 Of ol o M) [ 10| O N © O Of | | M FH 1
0RO2 EEEEEEEEEE R
338333833355 Y<4%
IR EEEER
wuvuvuvunununumwuonv LTI
D D D D 2 D D D D DV VYV WV WV WV
o o o M M M M M M M 2D D D D D D)
o o o o o M|
|
OR02 O >>>>>>>>>>ddddod “
TCX TSM
_BUS=DATAQ |y MSBO |—BUS=DATAD
BUS-DATA1 | y4 MSB1 |—BUS—DATAL
_BUS-DATA2 |y MSB2 |— BUS=DATA2
_BUS-DATA3 | y< MSB3 |— BUS=DATA3
BUS—DATA4 BUS—DATA4
e D (3 MSB4 ———222—= 00
USELESS BITS OF GATES BUS_DATAS o nen BUS_DATAS
UBH388 UBH4E3 BUS—DATA6 BUS—DATA6
DFFCO0 UBN467 X6 MSB6
XOR02 _BUS—DATA7 | U A F 3 8 6 | BUS—DATA7
MUX2H X7 MSB7
—1bp q _BUS-DATAB | yg MSBS |— BUS—DATAB
T B BUS—DATAY X9 M U LT MSBO BUS-DATA9
SCLK > BUS-DATA10 | 4 MSB10 |— BUS—DATA10
BUS-DATA11 | y4q MSB11 |— BUS—DATA11
UBH371 BUS-DATA12 X12 MSB12 BUS-DATA12
DFFCO0 BUS-DATA13 | y43 MSB13 |— BUS—DATA1S
BUS-DATA14 BUS-DATA14
— 2RO X4 MSB14 [———2=2—0 00t
BUS=DATAL D Q BUS-DATALS | y;« Vep1s | BUS=DATALS
Q —X
P>CLK ISCKX CKMY
O -HANMIF WO
O AN MITMOS~SDON A A A A A A
o OO0 oooooaoao -~
UBN455 ERU RV RURVGRURG RV R RV RV R RV R RV RV RV X
(At Wk Tt Wt Nk Wk Tk Wt Bk ik Wk ik Wt Bk
DFFCOR
uggg;a BUS-DATAO 1 p g * CLK8M
Q = oamm#movxmmggu'giﬂ
TC-ED— UBN461 EEEEEEEEEEEEEEEE
WRD——¢ PCLK INVO1 UBN462 3333333333333 33
RESFTD P O A Y R A Y A VA VA BV R ARUA Y
e EEEEEEEEEEEEEEEE
USELESS BITS OF GATES
UBN357
OR02
LSB-E
RDD—¢
UBW387
OR02
MSB{%:D .
UBN445
INVO1
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heet: addr—decoder heet: security—decoder
0-READD————PLE 0x00D— 0x00 DEFAULT—DEFAULT
CA[1..5]D————CA-IN[1..5] 0x02D— 0x02
0x04D—D 0x0k DEBUG(B..15] <+—IDEBUG[S..15]
0x06D— 0x06 D[0..11]—0TD[0..11]
0x08D—pP 0x08 RDG—IBUS-RD
0x0AD—P 0x0A WRG—BUS-WR
0x0CD—pP 0x0C
OxO0ED—P 0x0E
0x10D—P 0x10
0x12D—P 0x12
0x26D—P 0x26 CPS—ID-D[0..15]D—DCPS~1D-D[0..15]
0x280—P 0x28
oont—boon CHECK1-DI[0..15]DF—D CHECK1-D[0..15]
0x2CD—Pp 0x2C CHECK2-D[0..15]D—D CHECK2-D[0..15]
Ox2ED—P 0x2E
0x30D—P 0x30
0x320—P 0x32
—QACA[L..5] 0x3ED—D Ox3E
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b cA[L.5)] MULT—XD—PK-MULT-X MULT-XD—DMULT-X
MULT—YD—pD K—MULT-Y MULT-YD—DMULT-Y
P KEYIE-134] MULT-LSBO—pPK—MULT-LSB MULT-LSBO—DMULT-L5B
MULT-MSBD—pPK-MULT-MSB MULT-MSBD—DMULT-MSB
MULT—TCD—PK-MULT—TC MULT—TCD—DMULT-TC
CHECKLD—PK—-CHECKT CHECKID—DCHECKL
CHECK2D—PK—-CHECK2 CHECK2D—DCHECK2
RASTERLD—P K—RASTERT RASTERLD—DRASTERL
RASTER2D—P K—RASTERZ RASTER2D—D RASTER2
S E C U |__\) |—|_Y C O N l__ | G RASTER3D—P K—RASTERS RASTER3D—D RASTERS
TAYER-CTRLO—PD K—TAYER-CTRL TAYER-CTRLD—D LTAYER—CTRL
PRIORITYOD—D K=PRIORITYO PRIORITYO PRIORITYO
PRIORITYLD—P K—PRIORITYL PRIORITYL %
Note: this whole section is powered by VBAT and not by VCC. PRIORITY2D—pP K- PRIORITY2 PRIORITY2 PRIORTYS
PRIORITY3C—PK—PRIORITY3 PRIORITY3
heet: keyinject
PAL-CTRLD—D K—PAL—CTRL PAL-CTRLD—DPAL-CTRL PRIGRTYTO3]
SEC—DATAD—D SEC—DATA CPS—TDD—pPK-CP5-ID CPS—IDD—DCPS-1D -
SEC-CLKD—PSEC-CLK File: addr—decoder—registry.sch SCANLINEDH—D SCANLINE
DKEY[0..143]
SEC-STROBED—PS1-STROBE hept: bus—mux—key
LD KEY[11..137]
SEC-EID—PET LAYER-D[1..5]D—DK—LAYER-D[1..5]  LAYER-D[1..5]D—DLAYER—D[1..5]
SEC-E2D—PE2 STAGEL-QD—————DSTAGEL-Q —D BUS—DATA[0..7] BUS—DATA[1..5]q

VBAT

File: keyinject.sch

File: BUS—ITIUX—REY.SC

File: SECUI’IEy—aECOaEI’.SC

BUS—DATA[0..7] D~
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CAL
CA2
CA3
CAL
CA=IN[1..5]D— Usz482 i CcAS UBW247
CALL.5] D24GL -
CA—IN1 D Q CA1 SA 00 b DO0x10 BW247-00 0x10
SB O p—Dox12 BW247-01 0x12
< Cppo BITE o
= ekl - X
UBZ434 ————d 6 03 p—D0x32
UBZ485 BUF12
L 0bB100AO
CA=IN2 b g cA2
LE
UBZ488 UBBUZsz;
L
CA=IN3 b g CA3
LE CA4 & /CA3 & /CA2
UBZ491 UBBJ/FSF;
L UBwW280
OR03
CA—IN4 CA4
D Q
Y )
LE J; /
UBW453
UBZ493
L BUF12 INVO1
CA=IN5 b g cas B9
UBW391
LED 12 NANDOS
Ox3E BW391-Q  Ox3E
UBw185
D38GL
0b00CBAO e
<A 50 b—ox00 BWLB5-00 0x00
<B ot b—oxo» BWiB5-01 0x02
cc 05 b—oxos BWiB5-02 0x04
Ve 03 p—no0x0s  BWIES-03 0x06
00 b poxos BWIB5-04 0x08
1 ol 05 b—oxon BWIB5-05 0x0A
& 06 b—Dox0C BW185-06 0x0C
ek 07 b—D0x0E BW185-07 Ox0E
UCR348
D38GL
0b10CBAO —
SA 00 p—xX 0x20
SB 01 p—x 0x22
sc 02 p—x 0x24
03 P—DO0x26  CTR348-03 0x26
04 D—DO0x28  TR348-04 0x28
G1 05 p—D0x2A  TR348-05 Ox2A e * * :
g @: DOX2C  TR3BE=06  OxaC /E.uthor..Lg\Cc BV\/(ydD Petit
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3 % T T 6 7 I I 9 10 I 11 I
CAL
CA2
CA3
CA4
CA5
uCL96 Id:13 uCco243 UCC260
XNORO2 XNORO2 XNORO2 XNORO2
CA[1..5]
N N N N
KEY134 ) KEY90 ) KEY51 KEY28
7 7 7 7
uca9s ucces UC0256 UBW244
XNORO2 XNORO2 XNORO2 XNORO2
KEY133 E::::)>4*4* KEY89 E::::)>4*4* KEY50 E::::)>4*4* KEY27 ﬁ::::)>4A4*
ucJ107 ucco3 UC0252 UBZ272
ucL98 NANDOS ucG90 NANDOS uco259 NANDOS UBW262 NANDOS
XNORO2 L XNORO2 L XNORO2 XNORO2
N\ N\ N\ A\
KEY132 }) RASTER3 KEY88 }) PRIORITYO KEY49 }) PRIORITY2 KEY26 }) PAL-CTRL
UC0106 - UCG95 - UC0262 UBW265
XNORO2 XNORO2 XNORO2 XNORO2
R\ R\ R\ R\
KEY131 ) KEY87 ) KEY48 ) KEY25 )
UCG92 uccoes UC0209 uc6273
XNORO2 XNORO2 XNORO2 XNORO2
L L
KEY130 'Akgfj::::)>44~447 KEY86 'Akgfj::::)>44~447 KEY47 KEY24
UCG124 UCG112 uCco179 ucl170
XNORO2 XNORO2 XNORO2 XNORO2
3 3
KEY129 KEY85 KEY46 KEY23
UCG131 ucJ110 uco182 ucG171
XNORO2 XNORO2 XNORO2 XNORO2
7 7 7 7
UCG143 UCG114 ucL197 UCG191
UCG134 NANDOS ucJ113 NANDOS UCL195 NANDOS uclJi77 NANDOS
XNORO2 XNORO2 XNORO2 XNORO2
N N N A\
KEY127 ) RASTER2 KEY83 ) CHECKT KEY4h ) MULT—MSB KEY21 ) MULT—Y
UCJ142 UCG109 uCL192 UCG197
XNORO2 XNORO2 XNORO2 XNORO2
UCG148 ucG98 uCco204 UCG194
XNORO2 XNORO2 XNORO2 XNORO2
L L
KEY125 KEY81 KEY42 KEY19
ucc136 uco90 ucc159 UC0206
XNORO2 XNORO2 XNORO2 XNORO2
KEY124 )) KEY61 E::::)>44~447 KEY38 )) KEY18 ))
7 7 7 7
UBZ144 ucoss UCG159 UC0220
XNORO2 XNORO2 XNORO2 XNORO2
A\ A\ A\ A\
KEY123 ) KEY60 ) KEY37 ) KEY17 )
7 7 7 7
UBZ147 uco92 ucc194 Uco225
ucJ145 NANDOS uco79 NANDOS ucJ190 NANDOS uc0223 NANDOS
XNORO2 L XNORO2 L XNORO2 L XNORO2 L
A\ A\ A\ A\
KEY122 ) TAYER—CTRL KEY59 ) PRIORITYL KEY36 ) PRIORITY3 KEY16 ) CPS-1D
UCG150 - uCco96 - ucc1es - uCco217 -
XNORO2 XNORO2 XNORO2 XNORO2
A\ A\ A\ A\
KEY121 ) KEY58 ) KEY35 ) KEY15 )
y y y y
UCG153 ucos2 UCc200 UC0229
XNORO2 XNORO2 XNORO2 XNORO2
L L L L
KEY120 rgkgiﬁ::::)>44*44* KEY57 rgkgiﬁ::::)>44*44* KEY34 rgkgiﬁ::::)>44*44* KEY14 rgkgiﬁ::::)>44~44*
7 7 7 7
ucc124 uCc209 ucJ219 UCo234
XNORO2 XNORO2 XNORO2 XNORO2
A\ A\ A\ A\
KEY119 ) KEY56 ) KEY33 ) KEY10 )
7 7 7 7
ucc112 UC6217 ucL221 UC0237
XNORO2 XNORO2 XNORO2 XNORO2
A\ A\ A\ A\
KEY118 ) KEY55 ) KEY32 ) KEY9 )
7 7 7 7
ucc11s ucc218 ucL224 UCo240
ucJ75 NANDOS ucJ226 NANDOS uCL219 NANDOS UCL231 NANDOS
XNORO2 L XNORO2 L XNORO2 L XNORO2 L
A\ o A\ o A\ I A\ o
KEY117 )) RASTERL KEY54 )) MULT—TC KEY31 )) MULT-LSB KEYS )) MULT—X
ucc107 - UCG6235 - uCo282 - UC0250 -
XNORO2 XNORO2 XNORO2 XNORO2
A\ A\ A\ A\
KEY116 ) KEY53 ) KEY30 ) KEY7 )
7 7 7 7
ucce2 ucJ229 ucL228 UC0246
XNORO2 XNORO2 XNORO2 XNORO2
L
KEY115 >—Di KEY52 —Di KEY29 —Di KEY6 —Di
7 7 7 7
UCG140
XNORO2
KEY111
7
ucJ116
XNORO2
A\
KEY110 )
7
ucG127
UCG106 NANDOS
XNORO2
A\
KEY109 )) CHECK2
uCcG121
XNORO2
A\
KEY108 )
7
UCG118
XNORO2
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BUS—DATA[0..7]

uca109
M151C
BUS-DATAQ ° 0
BUS—DATAL 1
BUS-DATA2 2
BUS-DATA3
13 _
BUS—DATA4 % Q LAYER=D1
BUS-DATAS 5
BUS-DATA6 6
BUS-—DATA7
17
KEY137 g
KEY136 | o4
KEY135 | o5
<
GND
ucJ192
M151C
10
11
12
13 ) LAYER-D2
14
15
16
17
KEY13 g
KEY12 oy
KEY11T o5
<
GND
uco184
M151C
10
11
12
] 13 ) LAYER-D3
14
15
16
17
KEY4L oy
KEY40Q s1
KEY39 2
<
GND
uca26
M151C
10
11
12
13 ) LAYER-D4
14
15
16
17
KEY114 | oq
KEY113 | o4
KEY112 | o5
<
GND
UCL166
M151C
10
11
12
13 ) LAYER-D5
14
15
16
17
KEY80 50
KEY79 s1
KEY78 2
KEY[11..137]D— <] E
GND

L—D LAYER-D[1..5]
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INVO1 ucQ3s2

ANDO2 iﬁgég
EiD RESET
SEC—DATA DATA 4 bit shift register ‘UNCVTS‘E
UCT27 opens if we have the key 1010 inside

£2 STAGE1-Q {>Q STAGE-RESET J—
BESET ucTo ucT27
) RESET P INVO1 NOROS ROLT
Stage 0: Unlock security o ucs1s ucTs2 STAGE2-0Q
INVO1 DFFCOR R Q
~ PING3 LOW 02 ~I>c \
SEC-CLKD—— CLK TLK D Q S
~ PIN&E HIGH = ) S i
INVOL LK Beik
BESET UCT38 latch k HIGH if st 2 Let
>O‘ RESET Even if ;acrgage:?ss sent V‘TB SCEEE/DAT‘K comprete
ucT7 ucrt12 ucTt1e ucr21
UCs39 DFFCOR DFFCOR DFFCOR DFFCOR
ucQ4o ATA
DFFCOR VoL D-flip flops constitutes a 3 bit counter D b Q b Q b Q hd b Q
UCS44 requires 4 to INput 1 0 Q= Q= Q= Q=
Lo a LK BCLK —DCLK —DCLK —DCLK
Q X
—bCLK . . . g
— Stage 2:
ucass ucsht — Inject 1>0>1 using PIN61 (CLK) and PIN62 (DATA)
DFFCOR X0RO2 — Data is registered on the falling edge
b a ! — After an additional rise edge, it completes the stage 2
Q% 7 ucsss ucsk4 ucT48
—PCLK INVO1 ANDO3 OFFCOR
7o :D‘ D o[ —STAGEL-Q porpcer-q
Q=
ucaus [
ucsso
DFFCOR NANDO2 XUNCOSRSOZ2 RESET
D Q L
Q=
—CLK 7
RESET g o Stage 1:
V0L — Inject 4 impulse on PIN42
— On the 4th falling edge the stage 1 is complete
S1-STROBED-
STAGE2-Q
ucT2 ucs4
ucQé
XOR02 OFFCOR NANDO2
q
i ) D Q
Q=
—PCLK
ucs26
? ANDO2
STAGE3-Q
CLK KEY-CLK
ucQl UCs1
XNORO2 DUFCFQCIOOR NANDO3
i >:) D Q 4 bit binary counter with the carry signal coming from UCT38
0 Counts 15 falling edges
—PDCLK ucQ2s
ANDO2
(TJ
DATA '—DKEYfDATA
ucse ucs9
ucaqis NANDO&4
XNORO2 DFFCOR .
:D - Stage 4: Inject parameters
a|x — Use CLK/DATA pins to inject the 144 bits of keys
| — When you are done, relock the security using PIN42/43
(TJ UCT42 latch keeps HIGH if stage 3 is complete
Even if gargage is sent via CLK/DATA
UCs12 UCT42
RSLT
w002 reor NANDO ot UCS32  STAGE—RESET STAGE3-Q
DFFCOR INVO1 OFFCOR = R Q =
i o D Q
= D Q S
J— Q X =
CIK ) : 2
[ I CLK BCLK
RESET Y RESET
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KEY[0..143] <
UcT62 ucse2 UCR62 ucT166 ucsie6 UCR166
M164C M164C M164C M164C M164C M164C
DATAD- D Qo KEY143 D Qo KEY119 D Qo KEY95 D Qo KEY71 D Qo KEY47 D Qo KEY23
« a1 KEY142 « a1 KEY118 « a1 KEY94 « a1 KEY70 « a1 KEY46 @ a1 KEY22
bep Q2 KEY141 bep Q2 KEY117 bep Q2 KEY93 bep Q2 KEY69 bep Q2 KEY45 bep Q2 KEY21
9 Q3 KEY140 9 Q3 KEY116 9 Q3 KEY92 9 Q3 KEY68 9 Q3 KEY44 9 Q3 KEY20
@ Q4 KEY139 @ Q4 KEY115 @ Q4 KEY91 @ Q4 KEY67 @ Q4 KEY43 @ Q4 KEY19
E a5 KEY138 E a5 KEY114 E a5 KEY90 E a5 KEY66 E a5 KEY42 E a5 KEY18
a Q6 KEY137 a Q6 KEY113 a Q6 KEY89 a Q6 KEY65 a Q6 KEY41 a Q6 KEY17
KEY136 Q7 KEY112 KEY88 KEY64 KEY40 KEY16
ucs9s UCR96 ucT200 ucs200 UCR200
M164C M164C M164C M164C M164C
KEY135 D Qo KEY111 D Qo KEY87 D Qo KEY63 D Qo KEY39 D Qo KEY15
@ Q1 | KEY134 © Q1 | —KEY110 © Q1 KEY86 © Q1 | —KEY62 © Q1 KEY38 © Q1 KEY14
o—Pcp G a2 | —KEYA3S p—bcP a2 [—KEY10D bcp & a2 |—KEY8S bcp G gz [—KEY6L b & a2 |[—KEYST o—Pcp a2 | —KEY13
o] KEY132 o] KEY108 o] KEY84 o] KEY60 o] KEY36 o] KEY12
S Q3 |—KEX132 S Q3 |—KEX108 S S S S
@ Q4 | KEY131 | @ Q4 | KEY107 @ Q4 KEY83 @ Q4 KEY59 @ Q4 KEY35 @ Q4 KEY11
E a5 KEY130 E a5 KEY106 E a5 KEY82 E a5 KEY58 E a5 KEY34 E a5 KEY10
a Q6 KEY129 a Q6 KEY105 a Q6 KEY81 a Q6 KEY57 a Q6 KEY33 a a6 KEY9
Q7 KEY128 Q7 KEY104 KEY80 KEY56 KEY32 KEY8
UCT130 UCs130 UCR130 UCT234 UCS234 UCR233
M164C M164C M164C M164C M164C M164C
D Qo KEY127 D Qo KEY103 D Qo KEY79 D Qo KEY55 D Qo KEY31 D Qo KEY7
« a1 KEY126 « a1 KEY102 « a1 KEY78 « a1 KEY54 « a1 KEY30 @ a1 KEY6
o—Pcp G a2 |—KEY125 p—bcP a2 [—KEYIOL b G a2 |—KEYZZ bcp a2 |—KEYSS b a2 |—KEY29 o—Pcp L a2 |—KES
o] KEY124 o] KEY100 o] KEY76 o] KEY52 o] KEY28 I} KEY4
S Q3 |—KEXl2s S Q3 |—KEX100 S S Q3 |—KEYs2 S S
@ Q4 | KEY123 | @ Q4 KEY99 @ Q4 KEY75 @ Q4 | KEY51 | @ Q4 KEY27 @ Q4 KEY3
5 a5 | KEY122 & a5 | KEY9B 5 s | KEY74 5 a5 |_KEYS0 T s | KEY26 T oas | KEY2
UCT60 I g KEY121 I g KEY97 I g KEY73 I g KEY49 I g KEY25 I g KEY1
BUF12 Q7 KEY120 Q7 KEY96 Q7 KEY72 Q7 KEY48 Q7 KEY24 Q7 KEYQ
CLKD-
BUF12
UCT164
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UBU187 ——————DMULT-X
MUN2EH T KEY[0..143]D-
KoMULT=XD- €0240 — DMULT-LSB ucL2s Uco139
K—MULT-YD> €G191 [——DMULT-MsB UBU234 ANDO2 ANDO2
K—MULT—-L5BD- Clazh DHULT-TC M541C KEY106 CHECK2-DO0 KEY77 CHECK1-DO
YT =y CL197 —DCHECK1
R=MULT-H5BD T BU187-Q0 o o D0
K=MULT-TCD- Coath BU187-Q1 AL vil— 1 UCL30 Uco141
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ROW1-D5 = - ouTS ROW2-D5 = - ouTS ROW3-D5 = - ouTS ROW4—D5S = - ouTS
D6 Q6 —x D6 Q6 —x D6 Q6 —x D6 Q6 —x
gm Q7 —x gm Q7 —x gm Q7 —x gm Q7 —x
CLK CLK CLK CLK
G G G G
UBN150 UBM150 UBK150 UBI150
M273CG M273CG M273CG M273CG
ROW1-D6 - - ouTE ROW2-D6 - - ouTE ROW3-D6 - - ouTE ROW4-D6 - - ouTE
ROW1-D7 o . ouT? ROW2-D7 o . ouT? ROW3-D7 o . ouT? ROW4—D7 o . ouT?
ROW1-D8 5 - ouTs ROW2-D8 5 - ouTs ROW3-D8 5 - ouTs ROW4—D8 5 - ouTs
ROW1-50 s = ouT9 ROW2-50 s = ouT9 ROW3-50 s = ouT9 ROW4—50 s = ouT9
ROW1-51 | | ¥ o 0UT10 ROW2-51 | | ¥ o 0UT10 ROW3-S1 ¥ o 0UT10 ROW4—-S1 ¥ o 0UT10
= . ouT11 = . ouT11 = . ouT11 = . ouT11
ROW1-5[0..1] D6 a6 —x ROW2-5[0..1] D6 a6 —x ROW3-5[0..1] D6 a6 —x ROW4—-S5[0..1] D6 Q6 —x
D7 Q7 —x D7 Q7 —x D7 Q7 —x D7 Q7 —x
CLKD- CLK CLK CLK CLK
FT] G G G G
_ DOUT[0..11]
1
B2
B3
1
5
6
7
ROW5-D[0..6]D—— UBH101 UBH112 ROW6-D[0..6] UBF101 UBF112 UBE112
8BUF11 M273CG 8BUF11 M273CG vee M273CG
—ROW5-D0___ | 49 Y0 Do Qo ouTo Y0 Do Qo ouTo Do Qo ouTo
—ROWS=D1 |y 1 D1 a1 OUTL i D1 a1 ouTt D1 a1 OUTL
—ROWS-02  f,5 Y2 D2 Q2 ouT2 Y2 D2 Q2 ouT2 D2 Q2 ouT2
—ROWS-D3 {3 Y3 D3 Q3 ouT3 Y3 D3 Q3 ouT3 D3 Q3 ouT3
_ROWS-Dh | [> D4 Q4 OUT4 > v D4 Q4 OUT4 D4 Q4 OuT4
—ROWS-D5 | 5 Y5 D5 a5 ouTS Y5 D5 a5 ouTS D5 a5 ouTS
—ROW5-D6 | 46 Y6 D6 Q6 —x Y6 D6 Q6 —x D6 Q6 —x
e Y7 f—x gm a7 f—x Y7 —x gm Q7 —x gm Q7 —x
CLK CLK CLK
G G G
STARS1, PALETTE ADDRESS STARS2, PALETTE ADDRESS
1000 Oxxx xxxx UBH150 1010 Oxxx xxxx UBF150 1011 1111 1111 UBE150
M273CG M273CG vee M273CG
- - ouTE - - ouTE - - ouTE
- . o . ouT? = o . ouT? o . ouT?
5 - ouTs 5 - ouTs 5 - ouTs
Ve s = ouT9 Ve s = ouT9 s = ouT9
= Q4 0UT10 [ = Q4 0UT10 = Q4 0UT10
0 oUT11 r ] oUT11 < oUT11
D5 Q5 ® D5 Q5 D5 Q5
D6 Q6 —x D6 Q6 —x D6 Q6 —x
gm Q7 —x gm Q7 —x gm Q7 —x
CLK CLK CLK
G G G
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DATA[0..15] D—

CLK&4MD—

UBZ315
NORO2

WRD—¢

UBZ333
NORO2

=P

UBU376
NORO2

DATAO

DATAL

DATA2

DATA3

DATA4

DATAS
DATA6
DATA7

DATA8

DATA9

DATA10

DATAL1

DATA12

DATAL3
DATAL4
DATALS

UBWL401
MUX4H

uceG318

NANDO2

UBZ335

NANDO2

UBW389

NANDO2

=B =D

UBR374
NORO2

ROW3D—

UBW522

NANDO2

UCG340
UCR458 M273C
M273C
Q0 10
DO Qo 10 Q1 1 UCChL24
D1 Q1 11 UCG466 Q2 12 TINVBF
D2 Q2 12 TINVBF Q3 13 3
D3 Q3 13 3 Q4 14
D4 Q4 14 Q5 15
D5 Q5 15 Q6 16
D6 Q6 16 Q7 17
D7 Q7 17
CLK S0
CLK S0 R S1
R S1 S2
S2
UCJ340
UCT459 M273C
M273C
Q0 10
DO Qo 10 Q1 1 UCL400
D1 Q1 11 uCL487 Q2 12 TINVBF
D2 Q2 12 TINVBF Q3 13
D3 Q3 13 ::E Q4 14 )
D4 Q4 14 ) Q5 15
D5 Q5 15 Q6 16
D6 Q6 16 Q7 17
D7 Q7 17
CLK S0
CLK S0 R S1
R S1 S2
S2
UBK460
ucJuge6 M273C
M273C
Q0 10
DO Qo 10 Q1 11 UBW505
D1 Q1 11 UBW498 Q2 12 TINVBF
D2 Q2 12 TINVBF Q3 13
D3 Q3 13 ::E Q4 14 )
D4 Q4 14 ) Q5 15
D5 Q5 15 Q6 16
D6 Q6 16 Q7 17
D7 Q7 17
CLK S0
CLK S0 R S1
R S1 S2
S2
UBU458
uccuse M273C
M273C
Q0 10
DO Qo 10 Q1 11 UBW509
D1 Q1 11 UBZ477 Q2 12 TINVBF
D2 Q2 12 TINVBF Q3 13
D3 Q3 13 ::E Q4 14 )
D4 Q4 14 ) Q5 15
D5 Q5 15 Q6 16
D6 Q6 16 Q7 17
D7 Q7 17
CLK S0
CLK S0 R S1
R S1 S2
S2
S0
Si
S2
S3
Sk
S5
5[0..5]
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2 I 3 I % I 5 I 6 I 7 I 8
uBlg7 UBM87
vee M125C-X6 M125C-X6
A0 Yo ouTo ROW3-DO A0 Yo ouTo
AL 1 ouTL ROW3-D1 AL 1 ouTL
A2 2 ouT2 ROW3-D2 A2 2 ouT2
A3 3 ouT3 ROW3-D3 A3 3 ouT3
a v oUTA ROW3-D9 a v oUTA
A5 Y5 ouTs ROW3-D10 A5 Y5 ouTs
SPRITE_RA d oF SPRITE_R2 d oF
UBI99 UBMS9 COLOURO PRIO-S0 _ OUTO
vee M125C-X6 M125C-X6 COLOURL PRIO_S1 _ OUTL
T A0 Yo ouTé ROW3-D11 A0 Yo ouTé COLOUR2 PRIO-S2  OUT2
ROW4—DO AL 1 ouT? ROW2-DO AL 1 ouT? COLOUR3 PRIO-S3  OUT3
ROW4-D1 A2 2 ouTs ROW2-D1 A2 2 ouTs €DCo PRIO-S4 _ OUT4
ROW4—D2 A3 3 ouT9 ROW2-D2 A3 3 ouT9 coct PRIO-S5 _ OUTS
ROW4-D3 a v 0UT10 ROW2-D3 a v 0UT10
%—| A5 Y5 —x %—| A5 Y5 —x
o o DPRIO-S[0..5]
L— g OoE L— g OoE
UBKB7 UBN87
M125C-X6 M125C-X6
ROW4—DO A0 Yo ouTo ROW2-DO A0 Yo ouTo
ROW4-D1 AL 1 ouTL ROW2-D1 AL 1 ouTL
ROW4—D2 A2 2 ouT2 ROW2-D2 A2 2 ouT2
ROW4—D3 A3 3 ouT3 ROW2-D3 A3 3 ouT3
ROW4-D9 a v oUTA ROW2-D9 a v oUTA
ROW4-D10 A5 Y5 ouTs ROW2-D10 A5 Y5 ouTs
SPRITE_R3 d oF SPRITE_RL d e
UBK99 UBN99
M125C-X6 M125C-X6
ROW4-D11 A0 Yo ouT6 ROW2-D11 A0 Yo ouTé
ROW3-DO AL 1 ouT? ROW1-DO AL 1 ouT?
ROW3-D1 A2 2 ouTs ROW1-D1 A2 2 ouTs
ROW3-D2 A3 3 ouT9 ROW1-D2 A3 3 ouT9
ROW3-D3 a v 0UT10 ROW1-D3 a v 0UT10
%—| A5 Y5 —x %—| A5 Y5 —x
L——q 0E L——q 0E
ROW4—D[0..11]D—
ROW3-D[0..11]D~
ROW2-D[0..11]D~
ROW1-D[0..11]D~
PALETTE !'= Transparent &
UBMX159 /SPRITE +
UBF88 INVO1 /PRIO
INVO1 ] )
SPRITE-R[1..4 UBFB9 PRIORITYD-
(1.4] NANDO UBN110 USELESS BIT OF LOGIC
LT 0AI21
SPRITE—RL UBKX158
SPRITE_RD I L NANDOY
;ﬁg:;—% SPRITE_RL ouTo Ug‘é%g“
SPRITE—RG ROW1-DO Takes the FIRST row that has a calour ouT1
ROW1-D1 (and sync it on CLK8M) ouT2
%S\/Fogli ROW1-D2 UBF48 outs
ROW1-D3
UBH70 vee M273C UBIX158 UBMX164
NLL%FDQOZQ NANDO 4 UBM110 oRIO NANDO ANDO2 UBNX164
UBN108 OAI21 oo Q0 F—x ouT7 ANDO2
< d55 o @b D1 a ROW—EL ouTs
SPRITE_R2 Y oar D2 ouT9
o 7 fmb—— o
= X3 & Wp——— D4
UBF94 ROW2—D2 20w QO
INVO1 X4z Qhp—— D5
ROW2-D3 X5 @ @ p——— 06 BLANK
NUAEIFDQOSA NANDOY UBK110 e D7
UBM108 OAI21 BLANKD—J XE & QX Q—Ji
- q CLKBMD—>CLK ROW—E[L..7]
SPRITE_R3 ®
ROW3-DO vee
ROW3-D1
UBF98 ROW3-D2
INVO1 ROW3-D3
UBF99 NANDO UBI110
NANDOY UBK108 OAI21
SPRITE_R4
ROW4—DO
ROW4-D1
ROW4—D2
Clean the row selection to make sure ROW4-D3
that the sprite layer is NOT on two rows NANDOL
UBI108
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2 | 3 | 3 | 5
——DTAYERS—E[0..4]
SSF2X: 3
BUS[1..5] D—————
UBH16
UBES0O INVOL UBE86
DFFCOR DFFCOR ROWL4—-5[0..1]
BUS1 D Q LAYERS—EO BUS8 D Q
Q= [
—pCLK —pCLK
(TJ UBH38 (TJ SSF2X: 2
UBESS INVOL UBE90O
DFFCOR DFFCOR ROW3-50
BUS2 D Q LAYERS—E1 BUS9 D Q ROW3-51
Q= [
—PCLK —PCLK ROW3-5[0..1]
(T) UBH60 (T)
UBES9 INVOL UBE95
DFFCOR DFFCOR
BUS3 D Q LAYERS—E2 BUS10 D Q
Q= [
—PCLK —PCLK
(T) i (T) SSF2X: 0
UBE64 INVOL UBE99
DFFCOR DFFCOR ROW2-50
BUS4 D Q LAYERS—E3 BUS11 D Q ROW2-51
Q= [
—PCLK —PCLK ROW2-5[0..1]
(T) UBF16 (T)
UBE68 INVOL UBE104
DFFCOR DFFCOR
BUS5 D Q LAYERS—E4 BUS12 D Q
Q= [
—PCLK —PCLK SSF2X: 1
7 7
UBE72 UBE108
BUS[6..13] D—— DFFCOR DFFCOR ROW1-50
BUS6 D Q BUS13 D Q ROW1-51
Q= [
—PCLK —PCLK ROW1-5[0..1]
7 7
UBE77
DFFCOR ROW4—S50
BUS7 D Q ROW4-S51
Q=
e uasus —peus
_ NANDO2 2
E \ 4 JRESET
WR
CLKGM
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