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Embedded BOOTLOADER (Bitstream 0)
allow up to 15 user friendly uploadable

fully custom user FPGA Bitstreams.

.bit file from the FPGA compiler can be
directly uploaded.

No format conversion is needed.

The FPGA have access to:

ALL the C64 Cartridge BUS signals
ALL the USER-PORT signals

ALL the SERIAL & TAPE signals

Complex designs can be implemented
including 1541 emulation,

parallel SPEEDDOS,

256KDb / 512Kb RAM expansion

Z80 CPM Cartridge and many more.
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SERVICE USB

EXPANSION PORT

SERIAL PORT '

TAPE PORT
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AUDIO INTERFACE

|«
'w

| |c2
] [1uF J_
Ls1
IC44
vbD  vo- |2 +
[ AUDIO_ESp3z »AUDIO ESPS2 1“FH S IK Res f:'F 4f IN- vos+ |3
o < e L2 CVS-1508
14 <
gSe % 115 onD L
1uF|| &5 1K == g 2 to{ E
EE ] 5 PAMB302AASCR
1K 2o
[ AUDIO_FPGA AUDIO_FPGA _ree— 10nF| | c7
3v3 3v3
USE USG
IP_L39P 3 QXZT B‘i’g VCCO_0 VCCAUX 2231
IP_L39N_3/VREF 3 il 218 | VCCo0 VCCAUX 52
IP_L31P 3 RS — B VCCO0 VCCAUX o
IPL3IN3 S — 28 veco o vecAux et
IP_L27P 3 ole— =2 VCCO_0 VCCAUX —23
IPL27N3 ope— VCCO_0 VCCAUX o
IPL23P 3 o 1 VCCAUX =28
IPL23N_3 bt — =2} VCCO_1 VCCAUX 212
IPL16P3 o — 28 vcco 1 vecAux o
IPLI6N 3 a— K2l | VCCO1 VCCAUX —ok
1P L12P 3 30— D VCCO.1 VCCAUX
IP_L12N_3/VREF 3 — P21 VCCO_1 VCCAUX K
IP_LOBP 3 D3 — VCCO_L VCCAUX (—a
IPTLOBN 3 mDa— A VCCAUX i
IP_L04P 3 D — S VCCO_2 VCCAUX —ME
IP_LO4N_3/VREF 3 joEl— oS VCCO2 VCCAUX N2
VCCO_2 VCCAUX
IP_2IVREF 2 - ARl VCCO2 VCCAUX 2L UsH
P2 At D9~ VCCO_2 VCCAUX —o AL L
P2 i — VCCO_2 VCCAUX —H S GND GND —Ft
P2 Y8 VCCAUX 1k GND GND =
-2 FWis E2 V5 AAT L15
IP_2/VREF 2 |18 VCCO_3 VCCAUX GND GND
IP_2/VREF 2 % ﬁ VCCO_3 VCCAUX %1181 ﬁﬁ%& GND GND L f
P 2IVREF D 9 S N AL C\p onp [ME
IP_2/VREF 2 |4 VCCO 3 VCCINT GND GND
IP_2/VREF 2 % V2 | \ycco3 VCCINT %6 BBZ GND GND i
P2 ABLS VCCINT GND GND
2 ~ABIL HL B16 5
pavedts LA Ve o Lo o
= 2 ARG HI5 C20 NG
P2 [SAAE VCCINT & 20 GND GND o
IP_L39P_1/VREF 1 222 veanT B DIL| J\D enp [NE3
T TPLsN 1 el VCCINT ﬁi Dég GND GND —g°
IP_L31P_IVREF 1 (ot VCCINT -0~ GND GND o
P_L3IN 1 (o2 VCCINT 9 <1~ GND GND 510
IP_L27P 1 (35t — veeinT K G GND OND 577
1P L27N L (322 VCCINT ND GND
IP_L23P_U/VREF 1 et VCCINT 15 =2 GND GND B2
P_L23N 1 (il VCCINT 5 Sl GND GND —BL
IP_L16P_L/VREF 1 —hal— VCCINT 10 218 GND GND R
P_L16N 1 (<Eal— VCCINT —H2 ¢ GND GND RO
P L12p 1 (<R~ VCCINT b 2L GND GND =B
IP_L12N_1/VREF 1 =t~ VCCINT - HC— GND GND —RB
P_LOBP 1 (2 VCCINT L 8 onD onD 22
IP_LOBN_1/VREF 1 rutel— VCCINT 3 0 GND GND =
P_L04P 1 (e VCCINT N2 L2 GND GND -
IP_LO4N_1/VREF 1 20 VCCINT —8 e GND GND 0
F12 VCCINT —N10 S GND GND 2
PO et VCCINT —N12 2 GND GND
PO el VCCINT o = GND GND 12
PO Ei— VCCINT 2 L GND GND 2
PO poe— VCCINT —F 23 GND GND =
PO pr— VCCINT —F13 15— GND GND —go-
PO or— VCCINT L 22— GND GND —5it
s VCCINT GND GND
IP_OVREF 0 oG- VCCINT —E10 K2 GND GND (T
PO (el VCCINT B2 1 GND GND —Ni2
PO e veeinT £ 2 GND GND —o
P 0 ald VCCINT (- L GND GND —r3
PO Al VCCINT GND GND
"0 CAT XC3SD3400A-4CSABAC XC3SD3400A-4CS484C

XC3SD3400A-4CS484C

USB INTERFACE

50
OR =751
Iﬂl 3V3
5 <«
Ic45 USB Power Supply
E 0 8 CN3
O
USB_TXD 8 > i % MEC
USB_TXD e Ryp ; TXD ® USBDM 1? 5 D-
USB_RXD USB RTS 3 RXD USBDP 7 D+
USB_RTS | RTS —— ID
USB CTS Sgg BF‘R L crs 5 GND
USB_DTR } USE DSR 5 DR .
USB_DSR 7o-| DSR NC ——
—— DCD NC ==
wou
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T CBUS1 19
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== ceuss 2 OSCO(NC) [—==
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o Aol ] FT232RL
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1 2 3 4 5 7 8
IC1
6 1
= 33R|F|SVO|_4 VCCB VCCA —|3 3Vv3 s e
— 2 5 F_GAME DIR =
I— GND DIR F GAME DR |
SN74LXC1T45DBVR
1C2 1C3
Ul 6 1 6 1
5Vol—4—54] Vocs veeA FA——avs BROW 33R iy "4 g©°F VL s 1YY rrvwom FEXROM | R 39RO ] GCOF VEEL 5T eew FRW
24 = 2 5 F_EXROM DIR = — 2 5 F_RW DIR o
VCCB I— GND DIR F_EXROM DR _ | |— GND DIR F_R/W _DIR
AR 52 oo % SN74LXC1T45DBVR SN74LXC1T45DBVR
o FADDR_H OF
] 55 B A1 o3 EADDR A0 e )
RIS 94 B2 A2 [<E o 5VOf—,— VCCB VCCA [—3V3
R6 5T B3 A3 R7 B A F_DMA |
A3 33RIpe B4 A4 == |_2 GND DIR 2 F DMA DIR EADMAIDIR ‘
A+ 3RS 7| ge " it
A5 33R 6 8 SN74LXC1T45DBVR
R10 =] B6 A6
A6 33R R1L 9
AT__33R 2| B7 by
R12 B8 A8
1] SND Ic5
15 GND .
GND VCCB VCCA 3—|3V3 == |
B A = F_RESET_OUT
s C64 EXPANSION PORT (OUTPUTS) S o [ FiTen < Ferey
SN74LXC1T45DBVR 3v3
220R!
U2 1C6
23 1 1
5V0 VCCB VCCA |——|3V3 VCCB VCCA |—=—]3Vv3
|_E VCCB P B A g CE F_RESET_IN >
DIR GND  DIR ——
U3 é OE SN74LXC1T45DBVR
23 1 5 ROMH 2 F_ROMH
oL 24 xggg CCA N 5 ROML 23;2 g% :21 F_ROML
DIR {o2—EADDRLDR oLRRE — e B3 A3 F DOT CLOCK I 567 clock
OF F_ADDR L OF BUS_AVAIL 1 B4 A F_BUS_AVAIL
1 F_CLKF2
A8 33R 21 3 F_ADDR_A8 - o1 5 2 b F_101
R18 e BL Al _—§u> B6 A6 —=
A9 33R 2l 4 102 1 F 102
A10  33R R19 9" B2 A2 Igg F_ADDR A10 g 2 3 £y
SRR 54 B3 A3 ke 3 ——-| B8 A8 1c7
TR >+ B4 A4 = £ ADDR A © 1 1
A rlRa2 S| B5 A5 i bk o 5 GND VCCB VCCA [——(3v3
= e 2{ B6 A6 [t = 75| GND B A Sl ) F_NMI_OUT |
eE R4 B7 A7 Tk GND GND  DIR EXNMIENA F_NMI_ENA
A15_ 33R RS 4 B8 A8 0 E_ADDR A15
= = 1 SN74LXCH8T245PWR 1 SN74LXC1T45DBVR
11
GND
GND — VCCB VCCA —|3V3
NMI B A 3 E_NMI_IN ENMT IN
SN74LXCH8T245PWR GND DIR 5)
SN74LXC1T45DBVR
CN1
U4
5V0 2 | ycoB veea F——— 33 GND i 2 |GND
|_E VCCB 5V0 34 ha '
DIR 2 F_DATA DIR 50 5] =6 1C9
— [[22 F_DATA OE M TRQ 7 =8 VCCB VCCA 1 3v3
OF = = RAW 9 <10 3 F1RQ OUT FTRG 0T ‘
D0 33Rr=s 211 g1 Al 2 F_DATA 0 Dot cLock 117 K12 GND DIR 2 FIRQ ENA TR ENA
DL 33Rf==s 20,1 &5 a4 01 13 <14
D2 33R R29 9 B3 A3 15 GAME 15 <16 SN74LXC1T45DBVR
D3 33Ri==s 8. B4 A EXROM 17 <18
D4 33R 102 19 <20 |1C10
05 33R[o2 G E° A5 g ROML 21 <22 1
D6 33R Egi 57 g? ﬁ? 9 BUS AVAIL 23§ E24 RO \B/CCB VCC:: 3 M RQ IN TIRGN
D7__33R 4 F DATA 7 CEOAAT o DVMA 25 26 & ==
R35 B8 A8 F_DATA 7 5 279 P28 GND DIR —|
11 D6 29 7 I~ 30 SN74LXC1T45DBVR
GND
12 | cND D5 31 <32
131 cnD D4 33 <34
D3 35 <36
SN74LXCH8T245PWR D2 37 <38
DL 39 <40
DO 41 <42
43 44
GNDJ J 5 {GND
C64_EXPANSION
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1 2 4 5 6 7 8
1C18
UP_ATN 6 1
5VO|—4 VCCB VCCA —|3 3Vv3 B GER AT VAL e |
c19 GND DIR 5 E_SER ATN OUT F:SER:ATN:OUT ‘
6 1 SN74LXC1T45DBVR
UP_PBO SSRWSVO 4 UCEBRMCECA 3 IV F_UP_PBO
— 2] B ATs F_UP_PBO DIR F_UP_PBO0 1C20
—= &nD DIR F_UP_PBO_DIR 1
SN74LXC1T45DBVR SER_ATN \B/CCB VCC:: 3 M F_SER_ATN_IN @
1C21 5) =———
svo—8 vee voca F—ava o PO
UP_PBL 33R'W‘ 4 B A 3 F_UP_PB1 EUEICET] SN74LXC1T45DBVR
— |—2 GND DIR > L F_UP_PBI DR
=—=—— 1C22
SN74LXC1T45DBVR 6 1
5V0}—;— VCCB VCCA —=—]3V3
] 1C23 . 4 1R A g E EEE gtggE XﬁLT F_SER_CLOCK VAL |
Up P2 3R 5V0— \B/(:(:B VCCQ ——13V3 s em S GND  DIR F_SER_CLOCK OUT |
_UP_|
|_2 GND DIR 5 F_UP _PB2 DIR F UP PB2 DR SN74LXC1T45DBVR
SN74LXC1T45DBVR 1C24
6 = 1 SER CLOCK Viges vee é_|3V3 F SER CLOCK IN
5V0——— VCCB VCCA +—=—]3V3 B A F_SER_CLOCK_IN >
up pB3 33Rrmrr—] 41 A RS E U PB3 F_UP_pB3 GND DR —]
282 _UP_|
2 GND DIR 5 E UP PB3 DIR F UP PB3 DR
=——=—— SN74LXC1T45DBVR
SN74LXC1T45DBVR
1C26 |C27
6 1 6 1
UP PB4 SSRWSVO 4 \B/CCB VCC’: 3 e F UP PB4 F UP PB4 N 4 \éCCB VCC:: 3 NE F SER DATA VAL F_SER DATAVAL |
== 2 5 F_UP PB4 DIR = 5 F SER DATA OUT —
|— GND DIR F_UP_PB4 DIR GND DIR F_SER_DATA_OUT ‘
SN74LXC1T45DBVR SN74LXC1T45DBVR
1C28
23R 5VOl—2— VCCB VCCA ——]ava o] L
Sl [Ra7_} > B A= E Uk ey F_UP_PBS5 VCCB VCCA [—5—(3v3
GND DIR F_UP_PB5 DIR F_UP_PB5 DIR SER_DATA |10 B A < F_SER_DATA IN @
SN74LXC1T45DBVR GND DN
1C30 SN74LXC1T45DBVR
6 1
UP PB6 38Ry SVO— \éCCB VCCQ B0 i —T°TE IC31
_UP |
214 G6ND DR |2 E UP PB6 DR+ p pBs DR 5VOF—o— VCCB VCCA H—{3va_ . =
SN7ALXCITA5DBVR ~ 2 gND Dlé 5 F SR Rg ouT E*iii*ig*\éﬁi }
1C32 & S
6 1 SN74LXC1T45DBVR
UP_PB7 SSRWSVO 4 \B/CCB VCCﬁ 3 M F UP PB7 FIURIEBT o
— 2 5 F_UP PB7 DIR = & 1C33
—= eND DR F_UP_PB7 DR . 2
SN74LXCL1T45DBVR SER RO 5VO— ‘\B/CCB VCC': 31V e RON  Fsmmpgin
2 5) ===
—=—4 eNnD DR —]
SN74LXC1T45DBVR
1C34
6 1
UP_CNT1 SSRWSVO 4 \B/CCB VCC’: 3 e E UP CNT1 F UP CNTL
— 2 5 F UP_CNT1 DIR =
I— GND DIR F_UP_CNT1 DIR
SN74LXC1T45DBVR
1C35
6 1
UP_CNT2 SSRWSVO 4 \B/CCB VCCQ 3 e F_UP_CNT2 FUP CNT2 TAPE RQ
a2 || 2 !
—2] o o [B——cleowme oo o FLAT CABLE CONNECTOR TAPE SIGNALS
SN74LXC1T45DBVR
1C36 1C37
6 1 6 1
UP_SP1 33R|W|5V0 4 \éCCB VCCQ 3 SV3 F_UP_SP1 T TAPE_SENSE 33RW|5V0 4 \B/CCB VCCQ 3 V3 F_TAPE_SENSE
— 2 5 F_UP_SP1 DIR — — 2 5 F_TAPE_SENSE DIR > o=
|— GND DIR F_UP_SP1 DIR |— GND DIR F_TAPE_SENSE_DIR
SN74LXC1T45DBVR SN74LXC1T45DBVR
1C38 | 1 2 |
50 6 [\cce veea ML 3v3 ape motor NPT 3 : : 4 1GND UP_PC2 1C39
UP_SP2 SSRW 4 B A 3 F UP SP2 F Up_sm2 TAPE WRITE 5 ® o 6 UP PA2 5\0 6 VCCB VCCA 1 3v3
== 2 GND DIR 5 E UP SP2 DIR F UP SP2 DIR TAPE SENSE 7 ® o 8 uP pB7 TAPE WRITE SSRW 4 3 E TAPE WRITE F TAPE WRITE
E— SER RQ  TAPE RQ 9 ® o 0 UP PB6 = 2 GND DIR 5 E TAPE WRITE DIR >—-~~eF WRITE DIR
SN74LXC1T45DBVR SER DATA 10 1 ® o 2 UP_PB5 = = =
1C40 SER _CLOCK 3 ® o 4 UP_PB4 SN74LXC1T45DBVR
6 1 SER ATN _UP ATN 5 6 UP_PB3
UP_PA2 SSRWSVO 4 \B/CCB VCC';\\ 3 e F UP PA2 F UP PAZ UP_sP2 7 : : 8 UP PB2
= 2] cnD DIR |2 F UP PA2 DIR SUDIPIDR UP CNT2 9] g ol 2 UP_PB1 1C41
— U g2 ZLleg o2 U e svo—2{ vees veca ——3vs
SN74LXC1T45DBVR UP_CNT1 23 ® o 24 UP FLAG2 TAPE MOTOR 1K R5e 1 4 B A 3 E_TAPE_MOTOR F TAPE MOTOR
o 2 L svo—2 e e+ 5v0 x| % ono DR |
Up ey 33R=s— SVOTT4 7| YCOB VCECRA g AVE ¢ o oy s p7 SN74LXCIT45DBVR
— 2 5 F_UP_PC2 DIR ==
—= &nD DIR F_UP_PC2_DIR
SN74LXC1T45DBVR
1C43
6 1
UP_FLAG2 33R|W|5V0 4 \B/CCB VCCQ 3 A F_UP_FLAG2 SEIEVAGD
_UP_|
|—2 GND DIR |2 F_UP FLAG2 DIR £ p FLAG2 DIR -
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1 2 3 4 6 7 8
ey ra— T
SYSTEM MEMORIES ) FADDRAL § 3
ESP32 FOR WIFI EXTENSIONS £ ADDR A2 — FADDR Az & 8
F_ADDR A3 = — 155
> F_ADDR A3 8
3Vv3 3Vv3 E_ADDR A4 > F_ADDR A4 O
A £ ADDR 45 < FADDR A5 2 &
2 MByte x8 RAM 2 MByte x8 FLASH 5 SR = Faoow & £
ye X i i ve x 5 = B = Faporas O\
(8]
= FB A0 D10 0OOOO o o CN4 N, E_ADDR A10 8 E—ﬁggg—ﬁ?o =
FB Al 10 {4 99999 FB A22 13 | o1 o k 801-83-006-20-001101 @ F_ADDR All 7~ F ADDR ALl
© FB A2 9 22 FB DO FB A21 10 |°§ 45 FB A0 ESP_SPARE 100 25 2 F_ADDR A12 = —
1) A2 DO A20 DQ15 (P (P Q0000 100 v ™ > F_ADDR_A12
14 EB A3 8 | A3 IC11 DL |24 FBDI EB_A20 9 1 A19 DQ14 43 ESP_SPARE 102 24 102 Low- Dontcare E_ADDR A13 . E_ADDR _A13
IC12 FB A4 7 as Do 3L FB D2 FB A19 16 | a1s pQ13 |4 ] ) A 1 261 104 F_ADDR Al4 = F_ADDR_Al4
EB A5 48 | a5 p3 |33 FB D3 EB A18 17 | 17 IC13 DQ12 39 3v3 ESP_SPI CS 29 105 si0-samping IC14 E_ADDR A15 . E_ADDR_A15
AS Cs 11 GE vee L8 FB_A6 47 | a6 D4 |29 FB D4 FB A7 48 | \16 DO11 36 14 1012 Low=3va NC 32 - =
AS DO 2 | bofom L FB A7 46 [ A7 p5 | -BL FB D5 FB_Al6 11 Al po10 34 USF ESP_SPARE 1013 6 1013 F_DATA 0 L E_DATA 0
8 | ws 6 AS CLK FB A8 45 4 FB D6 FB_A15 2 Q 32 1K V19 ESP_SPARE 1014 §"> 4 E DATA 1 = -
- WP CLK | A8 D6 Al4 DQ9 == F=HRST 7557 SUSPEND T eARE o235 1014 136_VP <= > F_DATA 1
GND DI |5 AS DI FB A9 A9 o7 | LG FB D7 FB Al4 3| a13 pos |30 1| DONE ESP_SPARE_I015 1015 Low=wute 139 VN F_DATA 2 = FDATA 2
FB_A10 38 | a0 ) FB A13 4| A a DO7 |44 FB DO 21 1016 Rav_sM = F_DATA 3 = FDATA 3
7 < FB_A12 5 Q 42 _FB D1 1K A2 28 20 F_DATA 4 o =
W25Q128JVEIM e 37T | a1 2 AlL © DQ6 3v3=—JR38__}—"% PROG_B <551 1017 Ravam SCKI/CLK << > F_DATA 4
FB A12 36 | A1 5 ne L FB A1l 6 1 At0 b= D 40 FB D2 ESP_SPI CLK 30 21 E DATA 5 9p]
= o Q5 ==~ 1018 SDO/SDO x5 X_> F_DATA 5 |
FB_A13 35 | a13 S ne |3 FB_A10 7| po b D 38 FB D3 DI D2 ESP_SPI_MISO 3 22 F_DATA 6
— Q4 TDI 1019 ] SDI/sD1 — K > F_DATA_6
FB Al4 34 =) 12 EB A9 8 < 35 FBD4 TDO B22 ESP_SPARE 1016 3 : 17 E_DATA 7 <
Al4 (] NC A8 DQ3 TDO 1021 s SHD/SD2 o K > F_DATA 7
FB A15 21 | 15 IS NG |28 EB A8 18 | A7 &’ DQ2 | 33 FBDS TCK A2l ESP SPARE 1017 36 1022 3 SWP/SD3 ks =z
FB_A16 20 | Al [8) NG |30 FB_A7 19 | a6 N DO1 31 FB D6 TMS Bl [ tms ESP_SPI_MOSI 37 1023 8 SCS/CMD 19 F_ADDR H DIR — F_ADDR _H_DIR ©)
FB_A17 19 | a17 NG |40 FB_A6 20 | a5 _ DQO 29  FB D7 AUDIO_ESP32 10 1025 s F_ADDR_H OE — FADDR H OE _—
FB_A18 18 | Alg NG |48 FB_A5 21 | a4 O XC3SD3400A-4Cs484C AUDIO TAPE ouT 1T 1026 a F_ADDR L DIR — F_ADDR L DIR wn
O — _ L
FB_A19 ;; INTS NG 2:21 FB_A4 ;; A3 ESP_SPARE 1027 __ 12 1027 o RXDO_I03 32 ESP_RXD F_ADDR_L OE — F_ADDR L OE (@p]
FB_A20 A20 NG FB_A3 A2 ESP_SPARE_1032 ) 1032 TXDO 101 3 ESP_TXD E_DATA DIR — F_DATA DR )
NG |25 FB_A2 24 | a1 ESP_SPARE_1033 9 1033 - F_DATA OE — F_DATA OF m
FB_RAM CE 13 | ZE1 NG |27 FB_Al 25 | a0 RESET |12 FB FLASH RESET AUDIO_TAPE_IN 6 134 - L
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