X65 SBC rev.Bl

Single—Board—Computer WITH THE 65816 (6502) CPU,
2MB RAM, VGA, Sound, 2x PS/2, 2x SNES Joypad, Ethernet LAN

Block Diagram: Revision History: Schematic sheets:

CPU+SRAM VERA FPGA

revAl / 13.1.2024 | |nitial design based on MOBO+VABO rev001.

A[0-11] PCB 180x100mm, 4-L.

Change green LED resistors to 2k7 (depends on LED).

revBl / 11.2.2024 Remove D504 (USB ESD). Soubor: 02—cpu_sram.kicad_sch Soubor: 08-vera_fpga.kicad_sch
CA[12-15]| CD[0-7] Add 5V and +3.3V pins to J601 internal mem.bus connector.
h AURA FPGA f i h 8 P .
Changed AU GA footprint to the smaller EP pad NORA FPGA SD—Card
SPI-Flash Fspi | NORA FPGA
bitstream+ROM 4 ICE4OHX4K 3

Soubor: 03—-nora_fpga.kicad_sch

Soubor: 09-sdcard.kicad_sch

LEDs, RTC, SNES AURA FPGA
PS/2 Keyboard SNES#1 L}
Soubor: 04—rtc_snes.kicad_sch
PS/2 Mouse
/ SNESHZ Soubor: 10-aura_fpga.kicad_sch

Sound Output

USB-Terminal
12¢ RTC w/batt
MCP7940N

Soubor: 05—usbdev.kicad_sch

Audio Line
output PS2 Kbd+Mouse, UEXT Soubor: 11-sndout.kicad_sch
r Ethernet

—

: O

Q.

Z fnl;ena:e’ Soubor: 06—ps2_uext.kicad_sch

o] Soubor: 12—-ethernet.kicad_sch

Power Supply
r VGA output
SD-Card slot
Soubor: 07—pwrsup.kicad_sch
-_( RJ45 for 10/100 Ethernet
FID101 H101 Internet links: X65 IS
;;gg‘;l MountingHole e %5 InKs: OPEN SOURCE: X65 Single Board Computer
Fiducial 0 ot AV + CIRCUIT SCHEMATIC FOR X65.EU DESIGNED BY JSYKORA.INFO
FID103 Hi0s A °ra/~.'” E/ 65 + PCB LAYOUT Sheet: / .
Figucia MountingHole github.com/jsyk/x + VERILOG FPGA DESIGN FT-I'; Xﬁf;g;c-fseEV;BCi*-cad-sch
o H104 + TOOLS USED e: =
Fiducial i
GNp L MountingHole + ORIGINAL SOFTWARE  [Size: A4 [ Date: 2024-02-12 Rev: revB1
KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 1/12
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+3v3
A
R216
10k
R216 assemble just in case CPU=65C02
CPUTYPEO2
R217
2k
4 R217 assemble just in case CPU=65C816 RAM
GND
CPU A[0..20]
€D[0..7] => only to "NORA" FPGA U201 202
W65C81656TQG—14 1S61WV20488FBLL—10TLI
Do L 22 Do Y 22
D1 A2 > D1 AL >
D2 nH = D2 a2 =
D3 A3 g 22 D3 A3 3 22
R202 | R203 gg :g 10 A5 gg :g 16 A5
A6 17 A6
D6 A6 fEL D6 A6 £
D7 A7 D7 A7 g 8
A8 A8
TIRQ 43 |RaB A9 & cs# A9 29 :30
CNMI 508 HNMIB ALO 34 oe# L0 28 e
[CABORT o=} 44 PHI10,/ABORTB A11 Y wep 127
[CREsS 38 ResB AL2 A12{28 AL2
36 29 AL3
CSOB_MX > S0B,/MX A3 A3
CEF R210 —5my gi NC/E ALY +3V3 ALY §§ ﬁg
CBE BE ALS ALS
[CPHI2 R211 reomy 38 pHi2 14vpp A6 P2 ﬁg
+3V3 . MLB H €201 20 33 vpp AL7 2‘1’ e
342D N v g— 1u v 12 MBES ALQ
208303 VDD RDY 00R Vss a9 2> 5
R205 R207 g Vss , 3Myss a20fi2 A0
10k 10k 1u 1u Vss SYNC,/VPA [CSYNC_VPA -
39 VSS PHI20,/VDA 37 R213 ror} DCVDA GND 4h4—pin TSOP Type-Il package
<& Ne vpa 40 T
GND GND GND MQFP-44 package R215
10k
CPU U201 assembly options: GND
a) W65C0256TQG-14 => 8-bit CPU
=> do not populate R208, R210, R213, R217.
=> do populate R216 (so that CPUTYPEO2=Hi)
—
= .
2| b) W65C816S6TQG-14 => 16-bit CPU
u => as shown in the schematic.
65816 CPU, 2MB SRAM
FOR X65.EU DESIGNED BY JSYKORA.INFO
Sheet: /CPU+SRAM/
File: 02—cpu_sram.kicad_sch
Title: X65-SBC
Size: Ak [ Date: 2024-02-12 Rev: revBi
KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 2/12
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ICE40HX DS: VPP_FAST, used only for fast production programming,
+3V3 +3V3 +3V3 must be left floating or unconnected in applications. +3V3
NORA FPGA “’T ?T ST ET
= NORth Adapt " p =
prer g g g g
g g g g
B B B B
10L_2A :g 371108_56 10R_109 10T_168
10L_28 ~ 381108_57 I0R_110 10T_169
10L_3A e 391108_61 I0R_111 10T_170
10L_38 - 41110p_63 I0R_112 10T_171
10L_4A = 42110p_64 I0R_114 10T_172
10L_4B = 431108_71 I0R_115 10T_173
10L_5A - 441108_72 0l10rR_116 10T_174
10L_58 o 45108_73 I0R_117 10T_177
10L_8A ~ 471108_79 I0R_118 (FTCLKIN 10T_178
10L_8B Zg 10B_80 I0R_119 Q101_179
10L_10A — 10B_81_GBINS 10R_120 +3V3 10T_181
10L_108B MLCS 3‘1’ 521108_82_GBIN: 10R_128 10T_190
10L_12A 5 55110891 I0R_136 2 w301 10T_191
10L_12B o3 561108_94 I0R_137 L 10T_192
10L_13A o 60110895 I0R_138 €315 o Lkiam 10T_197_GBIN
10L_13B_GBIN7 o 611108_96 10R_139 " 5T fjour 3 10T_198_GBINO
10L_14A_GBING 621108_102 I0R_140_GBIN3 2 R308 Q101_206
10L_14B gg 631108_103_CBSELO) IOR_141_GBIN2) e SO NESDATAL 10T_212
10L_17A 641108_104_CBSELY] IOR_144 e NESCLOCK[E3 10T_213
10L_178 I0R_146 10T_214
10L_18A IL'C3E04016$|X4K—T014# 10R_147 GND 10T_215
10L_188 I0R_148 o +3V3 10T_216
10L_23A 22 10R_152 N 10T_217
CA[12.15 10L_23B UE_SCL 10R_160 3 o 10T_219
10L_24A UE_SDA 9202 |0R_161 S § ATTBTN 152 107_220
10L_24B UE_TXD 104 10R_164 @ CPULEDO Y243 10T_221
o 10L_25A [UE_RXD Y1931 10R_165 g CPULEDL 107_222
10L_258 [PS2K_DATA 103 I0R_166 28 02 o] 51 U301A
[PS2K_CLK I0R_167 RS { T ET" ICE4OHX4K-TQL44
Clo-20D) U301 ot 52 1.5 (145 000
ICE4OHX4K-TQ144 ICEAONXAK-TQLAk by ——b303
“ATTENTION" SPO503BAH
BUTION o ~ GND +1V2
1" (et
€307 FB301
UNIFIED ROM b301 " CBK160808T_22ty_N  +3V3 c310 [ c311 | c312 c314 1 C316
+3V3 CUS10530,H3F VCCPLLO V2 W T T W T W
“NORA READY" X
_ VCCPLLL N D302
+3V3 . N €308 ¢ LED_GREEN_0603 GND
€309 | o gT,\ g |9 6BK 8T-221Y-N
s O X 5 O SR e 2507 s
o} = H9L So
1u n 2oz 23 2k7
© Jd 573 &8 R301
= 5 o § 838 GND €301 [ €302 ] €303 ] C304 ] C305 ] C306
[FMOS >—9 51pig00) O L > >3
FMISO]— . . 2lpogot) ©~  EH—s FMOS!_67f105_105_5D0 L0k Lu tu tu W W
I FMISO 68| 0 xnp Q301
10B_106_5DI CDONE
FI02 3 FSCK__70 BSS138
02 _  Ck FIRRTE y]108-107_5CK package: SOT-23 oD
T+3V3 103 & 10B_108_55 S« NORADONE CAD: place 1uF at IC301 VCC pins:
U303 s <[ U302 66 T a 6. 27, 46, 72, 89, 123.
o °-
9 2 43v3 GND J7 W25Q128JVS CRESET 2 22 GND
S o © o
SI/Q Sy/101 J 8y U30LE R CE40HX4K-TQL44
e Yl GEe—— 29
%W 107/ RET/NC 3V3 GND GND NORA FPGA with UNIFIED ROM SPI-Flash
——=———=HOLZ/103, R309 [ NORARST p————— FOR X65.EU DESIGNED BY JSYKORA.INFO
S package: SOIC—8 5.23x5.23mm 208mil (up to 128Mbit) Sheet: /NORA FPGA/
oND or SOIC—8 3.9x4.9mm 150mil (up to 16Mbit) File: 03—nora_fpga.kicad_sch
IS25WP256D-xM, W25Q512JVFIQ Tltle. X65_SBC
package: SOIC-16 300mil Size: A4 [ Date: 2024-02-12 Rev: revBi
(up to 1Gbit) KiCad E.D.A. kicad 7.0.10-1.fc38 ld: 3/12
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Dual purpose CPULEDO/1 signals:

User LEDs ) 0L e o oUTPUT DRI 2x SNES JOYPAD CONTROLLER PORTS

set 1 => LED OFF
b) CPULEDO/1 configured as INPUT:

D402 +3V3 read 0 => switch SD_CD or SD_WP closed. U403A
read 1 => switch SD_CD or SD_WP open. 74LVC2G17DBVR
AALOLOLCGCK—AMT
R415 45V package: SOT-23-6 A
( CPULEDO) r——L <9 GREEN REFLECTOR LED
470R w NESLATCH >—L T 6 NESLATCHS J403, J4O4 TYPE:
R402 R401 0
o> _F+—— 11—
2k7 33k N J CLO4 o
D403 1u £3 U403C ey “
R416 AALO4OSESK g 74LVC2G17DBVR U4038
CPULEDL [ |} ORANGE REFLECTOR LED S 74LVC2G17DBVR
470R w N
R414 R413
So_wP > ] 4 [NESCLOCK>—3 4 NESCLOCKS L
2k7 33k GND =
; +5V
psos  T3V3 2x package: SOT—23-6 ZicLock
LATCH
rutg  LED_YELLOW_0603 U4O1A 4patat|| 403
DIPLEDO sz — ) 74LVC2617DBVR | SNES_Controller_Conn
Swhol R417 R421 +3v3 8]
] . 7
SW_DIP_x02 TE 1825058-1 - %I—f NESDATAG]E il 1 NESODATAS & B
0|
1o o1z D407 1
ST o3 R420  LED_YELLOW_0603 g sosc
DIPLEDL e T e o et u U401B
A4 k7 V4 2 74LVC2G17DBVR 74LVC2G17DBVR 11lsy
GND R418 R422 © TooRR407 2] ock
=—— R408 3
27 33k h 4 3 NESLDATAS LO0RI 2775 o AT
< NESDATAL T LO0R DATAL || j404
GND TO% R412 | 1| ><i SNES_Controller_Conn |_|
iy
EL] e
| D&
RTC SPO503BA < |
D401 GND
CUS10S30,H3F
+3V3

VBAT3V
Battery holder for CR1216,/1225 3V cell SNES CONTROLLER EXAMPLE:
+3V3 401 + BT401 c

BAT—HLD-012-SMT

RAOB ] R404 I 1iu
Sz
R I
GND GND

| M)
[12c_scL Slsc. 83 |, cuo3 118 o
12C_SDA SDA > xt 3
Y402
7 2 ] smo
o Xz_\—T——I
< cuo2l g,
zL U402 CMBV-T1A-32.768kHz-9pF ~20PPM-TA-QC =
MCP7940N—-xSN

GND package: SOIC—8 150mil

MCP7940N datasheet says:

* crystal loading shall be 6-9pf; 12pf not recommended! .

* CX should be 2* X_loading, so that in parallel the crystal see the expected capacitance User LEDs, SNES Joystick, RTC

* layout must be according to the DS. FOR X65.EU DESIGNED BY JSYKORA.INFO

RTC/MCP7940N 12C DEVICE ADDRESS (8b=shifted) = 0bi101_114W = OxDE, that is 7—bit addr Ox6F Sheet: /LEDs, RTC, SNES/

PS2 CONTROLLER (IN NORA) 12C DEVICE ADDRESS (8b=shifted) = 0b1000010W = Ox84, that is 7-bit addr Ox42 File: O4—rtc_snes.kicad_sch D
Title: X65-SBC
Size: A4 [ Date: 2024-02-12 Rev: revBi
KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 4/12
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USB 2.0 WITH USB-C / UART TERMINAL AND ICD (In—Circuit Debugger)

U503
FIV3 GBKL60808T_221Y-N 74CBTLV3126PW,118 s
A FB501 VPLL "WIH ND 21 1A 18 |2 FMOS] g
gl S 2n 288 .
GBK160808T-221Y—N 53 9] 3p 3 18 Mol &
+5V <
FB502 VPHY JI D GND A2 8 4p L1 =
o
L L1 10E -
S A 4 +3V3
+3V3 — 20E
TR cussossons oL s vee]
. U508 »13 4oE GND
+3V3 del o dlad ol FT2232HL package: TSSOP—14
| M| o] M| |0 GND
Www 0000
50{VREGIN SSS O gereuanuso [ich_scK o )
J501 4 >33 > > > >D0wutADBUSL {1CD_MaSI to in—circuit debug in FPGA
USB40B5—GF —A cs0 91 VREGOUT Dkin  ADBUS2 1 ICD_MISO |
ADBUS3
VBUS A4 VBUS 3 GPIOLO:out ApBUSH 2L [FTAsACS >
R501 u GPIOL1:0ut ADBUSS |2
ce1d A5 cct 5 oNp GPIOL2:0ut ADBUS6 |2 NORADONE
Ccad BS CC2 GND GPIOL3:0ut ADBUST |2
R502
p-ofAZ GPIOHO:0ut ACBUSO ICD2NORAROM RN onp
p—o-B7Z USBD_N 7 {pm GPIOH1:0ut ACBUS1 [2
D+cfAE USBD_P 8 lpp GPIOH2:0ut ACBUS2 |2
D+oBE (RXLED#) GPIOH3:out ACBUS3 |2
6ND ¢ FTREF 6 fpeF (TXLED#) GPIOHA4:0utACBUSE g
R504 GPIOH5:0ut ACBUSS
(=] M
5 s sauic% S FTRES 14] RESET GPIOH6:0ut ACBUSE
z 5 sBuz—t- + R505 GPIOH7:0ut ACBUST L33
b b= TXD:out BDBUSO
RXD:in  BDBUS1
+3V3 RTS:out BDBUS2
CTS:in 41 9 1
GND  GND BDBUS3 ! o VFPGA_CDONE
BDBUSA -3¢ VEAURADONE - ,
1 BDBUSS -1 U501 \_ 2 AFPGA_CDONE
B BDBUS6 |3
C ERETa 46 SN74LVC1GO8DBVR
EECS 63 package SOT-23-5
EECLK 62| EC° 48
EECLK BCBUSO 32X N
EEDATA 611 EEDATA BCBUSL %x 33 OND
BCBUS2 |23 R520
RXLED#:out BCBUS3 Sh
[FTCLKIND 2 | 5sc) TXLED#:0ut BCBUSY :3 D502
BCBUSS5 |20
12MHz BCBUSE :g LED_GREEN_0603
3 BEBUSH==X UART RX/TX
—31osco
" PWREN —xgg
TEST SUSPEND [28x
vz [+ Z 22222222
©| 3 ESRCRCRCRCRCRCRCET]
(=4
T S 0| T9R8 5 E package: LQFP—-64
csosJ_ c509_L c507_L c51o 2
GND USB—C Device Terminal with UART and SPI (ICD)
FOR X65.EU DESIGNED BY JSYKORA.INFO
Sheet: /USB—Terminal/
File: 05—usbdev.kicad_sch
Title: X65-SBC
Size: A4 [ Date: 2024-02-12 Rev: revB1
KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 5/12
1 2 [ 3 [ [ [ 5 I
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+5V
+5V +3V3
R 601
Extension Connector t PSI_MOUSE 605
(|nterna[) I +5V -MOU 100R
GND ©
X
1605 : Q601
D0.7] TE 5749180-1 8 BSS138
5=CLK a
[A[0..23] 5
o
J601 z
+3V3 433 IDC PINS 2x10p 2,54mm _ - vsy +3V3
GND__1 2 o R
R613 [ ] R614 A 5T e LERD 4 a . R610
10k 10k A3 7 8 A2 & g 10k
UE_CS3 Al 9 10 AO
Do 11 12 D1 =
SPO503BAHT
D2 13 14 D3 <7 Q602
D4 15 16 D5 GND BSS138
D6 17 18 D7 Alternative PS/2 connectors:
19 20 N2 KMDGX—-65-BS
WMRD e 4Pz TE 5749180-1
<
X
UEXT HOST Connector 1606 g Q603
(External) s TE 574918051“ 8 BSS138
.
5
o
b603 €602 >3z
1 V3
CUS10530,H3F ‘ 2 +5V *
<
2 3
) GND Nl T @ reos R612
+3V3 S 603 % 25} g1 100R 10k
| DS1013-10RSIB CONNFLY —— b0z
— Lsposozeant oot
>
R616 | R617 2 XD P MISO GND BS5138
10k 10k RXD MOSI
SCK
UE_SDA g SDA SSEL
UE_SCL sl o
=z
w
o UEXT_Host
|:| R618 |:| R619
100R | | 100R oD
footprint: 2x5pin—header, angled, keyed

Extension Cannectors, PS2 KBD and Mouse ports
FOR X65.EU DESIGNED BY JSYKORA.INFO

Sheet: /PS2 Kbd+Mouse, UEXT/
File: 06—ps2_uext.kicad_sch

Title: X65-SBC

Size: Ak [ Date: 2024-02

-12

Rev: revBi

KiCad E.D.A. kicad 7.0.10-1.fc38

Id: 6/12
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5V -> 3.3V, 1.2V
R708
10k
R708/C705 delays 3V3 start by 10ms
(FPGA seq. requirement: first 1V2, then 3V3)
+5V
C72§] C704 c701
22u/16V 22u/16V
GND Q——I I»»—I H GND
GND EN3V3
u701
+3V3 o MP21496 +1V2
L701 = L702
3V3 consumption: 80mA to 300mA DFE252010P-2R2M=P2 dlent = enef2 DFE252010P-1ROM=P2
Jprot RAW3V3 Swi Sw2 A~ RAW1V2 pro2
Al gy 2.2uH S sut swz 2 1uH * 4 1V2 consumption: 20mA
- 8 {ra1 FozlL FB2 ‘ I
“POWER ON" 3 Eggimgm 0605 JL g Close JP701, JP702 by solder after testing the PSU.
GREEN REFLECTOR LED |\ LED 8 702 P Fi?;gé €703
R707 22u/16V 22u/16V
2k7 GND
GND package: TSOT-23-8 R704 GND
10k
GND
R705
10k
GND
Alternative power input connector
J701 +5V .
Conn_01x02 GND testpoints
J702
>§ GND <F>< Conn_01x01
J703
GND GND <F>< Conn_01x01
J704
GND <F>< Conn_01x01
Pawer supplies 3.3V and 1.2V
FOR X65.EU DESIGNED BY JSYKORA.INFO
Sheet: /Power Supply/
File: 07—pwrsup.kicad_sch
Title: X65-SBC
Size: A4 [ Date: 2024-02-12 Rev: revBi
KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 7/12
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"VERA" FPGA — Video Embedded Retro Adapter

Common 25MHz oscillator

+3V3
+3V3 ¢T
o
1 g
€806 15t fout

Iiu

GND

=

X801
SG5032CAN_25.000000M-TJGA3

+3V3

4\

_L €802 _L C804 _L €805
1u 1u 1u

(2]
=z
o

VGA interface

R808 R820
510R 27R (ch%: 536R)
VGA_R3 ] ED
R809 RB21
910R 160R

!

J801
ICD15S13E4GVOOLF

VGA_R2 {1+

oty

R810 R822
2k 150R

12

VGA_RL ]

o4

13

R811

VGA_RO {1

?

4k3 +5V <—1—0
lo

14

R812 R823

B1OR 27R o
VGA_G3 ] <
R813 R824 GND

GND

D[0..7]
uso1
ICE4OUP5K—SG4BITRS0
VGAHSYNC 2 10B_3B_G6 10T_37A
VGA_VSYNC 2 10B_58B 10T_36B
1461 108_0A 10T_39A
F471 10B_2A 107_388
% 10B_4A 10T_41A
-2 108_6A 10T_42B
+3V3 -1 108_98 10T_43A
24 108_8A 10T_44B
RB02 -6 108_138 10T_46B_GO
10k VFPGA_CDONE |——{ CDONE 10T_488
VRST B | CRESET_B 10T_45A_G1
21 i0B_16A 107_508
0 { 10B_18A RGBO
HL { 108_204 RGB1
H2 { 10B_22A RGB2
H3 { 10B_24A 10T_51A
VSPLMOS 2 10B_32A_SPI_SO 10T_49A
VSPLSCK -2 10B_34A_SPI_SCK
VSPLSSEL-8{ 10B_35B_SPI_SS VCCI0_0
b7 g I0B_33B_SPI_SI  SPI_VCCIO1
10B_318 veeio_2 0802
D6 19 1i08_208 CUSL0530,H3F
22 10825663 vpp_2y5 |24 el
Dy 21108238
vee =2
vee 30
veepLL 22
49
GND —47
package QFN-48 GND
voos VERA READY"
internal L
2k7 D801 +3V3
LED_GREEN_0603
Q801
855138

package: SOT-23

This schematic contains portions of work done by Frank van den Hoe
for the project VERA: https://github.com/fvdhoef/vera—module

A
_L CSOi_L €803
1u 1lu

;{_T

GND

910R 160R
VGA_G2 [+
R814 R825
2k 150R
VGA_GL )+
R815
4k3
VGA_GO {1
R816 RB826

|

1g:536R)
BLUE

HSYNC

GND RB29
820R

VGA_VSYNC

R830
820R

_—-——_VG/LHSYNC 1

v
-~
=3
o
N
~
P
e
&’

VGA_B3 { ]
R817 R827
910R 160R

VGA_B2 1

R818 R828

2k 150R

VGA_BL {1
R819
4k3

VGA_BO {1

?

\ >

VERA FPGA — VGA Adapter
FOR X65.EU DESIGNED BY JSYKORA.INFO

Sheet: /VERA FPGA/
File: 08—-vera_fpga.kicad_sch

Title: X65-SBC

Size: A4 [ Date: 2024-02-12

Rev: revBi

KiCad E.D.A. kicad 7.0.10-1.fc38

Id: 8/12
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FTDI/ICD access multiplexer
to VERA SPI flash memory

VERA SPI pins multiplexing

74CBTLV3126PW,118 % 3 o veose
VSPLSSEL—2] 1A 18 P2 Mfggggpw " L (SD_sSEL = 74AHCOOPW
21 24 28 2 ! g
e 3A 3B i1 FSCK P 3 U903C >
LA 4B FMOSI 5 74AHCOOPW
1! yor L33 23v3 [VFPGA_CDONE 9 .
S0F u9038 o8 (VFLASH_SSEL z
SoF vee e co0s 74AHCOOPW | 10
7
4OE GND $ 1u package TSSOP-14 ™
Rop1 PaCkage TSSOP—14 4.4x5mm 4
Lx5mm GND GND GND
Inputs | Outputs
VFPGA CDONE __ VSPISSEL | SD_SSEL _ VFLASH_SSEL Description
0 0 1 0 FPGA configuring from the SPI-Flash, or FTDI/ICD accessing.
0 1 1 FPGA empty/in—reset
1 0 0 1 FPGA loaded; User Design r/w to SDC
1 1 1 1 FPGA loaded:; idle
SPI flash for VERA Bitstream
+3V3
U904
T W25Q16JVSNIQ
)
. S DI(100) 3 VSPLHOS]]
VFLASH_SSEL cs DO(I01) Ro11 *t3V3  +3V3
. 10k
Secure Digital Interface +3V3 blek 1023 1@05
k = 103 R912 1u
10k
|
€903 $ GND
3u3 W3 +3V3 package: SOIC—8
901 * * GND 3 9y, 9mm
U901 GND DM1AA—SF—PEJ
74CBTLY3126PW,118 9 1 ROOGY) R910
DAT2 ] 1ok [l 10k
1A 18 3 L co/oAT3 [ mm
2A 28 12 K 21 cMp - CARD_DETECT [EP SD_CD
3A 38 |2 ? —31 vss - WRITE_PROTECT WP SD_WP
4A 4p Ll o ‘ ——;' VDD - sw Y
+3v3 +3v3  R905 CLK -
OF 7k »51vss - SHELL BH
208 gj DATO A T
30E vee coo1 DATA 8] patt = o
4OE GND —47 $ 1u L ;
package TSSOP-14 GND
4.bx5mm GND GND

This schematic contains portions of work done by Frank van den Hoe
for the project VERA: https://github.com/fvdhoef/vera—module

SD-Card slot, SPI-Flash for VERA
FOR X65.EU DESIGNED BY JSYKORA.INFO

Sheet: /SD-Card/
File: 09—sdcard.kicad_sch

Title: X65-SBC
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(1] " °
AURA" FPGA — Audio Retro Adapter
+3V3 +1v2
AURA implements the YM2151 FM—Synthesis (the chip is long out of production).
Design is based on IKAOPM core.
+3V3 +3v3 +3V3 +3V3 01002 c1oo.:: 1006
“‘T ‘_‘T CUS10S30.H3F | | 1u 1u
oy o R1007 = l::
9 ] 10k 3 N
o o = o - GND
o Q >0+
D[0..7 o g 7 o Jga
- B4 CRESET =) CDONE AFPGA_CDONE » = P
DO 25 10T_36b o 10B_0a z B
T 23 o7 10B_2a
MWR 22/ 10T_37
b2 01378 28l 108130 10B_3b_G6 2
D1 26|, 9 10B_4a ©
2q 107392 10B_16a U =
VCS0 y5-110T_41a 10B_18a 10B_5b iL u1001D
D3 34 01_42b |0B_20a 10B_6a ICE4QUP5K-SG48ITR50
D4 32 IOT:Q3a 10B_22b AUDIO_LRCK L 10B_8a GND
b5 34 107_usb 10B_23b 31108_9b
D7 3701,
e R e s
D6 36| 101 san GRS ICE4O0UPSK-SG48ITRS0 i Qi &
E—N 18] c100d_ c100d_ c1004
SD_SSEL )= I0T_492 IOB_31h i b i
{ MUTE} | 10750 ASPI_MOS|J,10B_32a_SPISO I I I
10T_51a 10B_33b_SPI_SI
) % RGBO 10B_34a_SPI_SCK GND  GND  GND
NOTE: The RGBx pins 0 RB1 AFLASH_SSEL -2 10B_35b_SPI_SS
are open—drain ;SE RGB2
2nd mot push=pull U10018 SPI flash for AURA Bitstream
U1001A ICE4OUP5K—SG48ITR50 +3V3
ICE40UPSK—SG48ITR50 “AURA READY"
package QFN-48 internal LED
D1001
+3V3
Yy LED_GREEN_0603 U1003
FTDI/ICD access multiplexer
p R1008 o W25Q16JVSNIQ
to AURA SPI flash memory U1002 470R = 5
74CBTLV3126PW,118 o o DI(100)
' s e ~ po(io1) 2 Rio11 +3V3  +3V3
AFLASH,SSEL—? 1A 18 2 1 Q1001 5 i
ASPIMOSI—21 2A 28 FMOSI 855138 o 102 €1007
ASPI_SCK 3 3A 3B i1 N z 103 :l: 1u
4A 48 =
1l 40F +3V3 +3V3 GND J7 toee SOIC_B GND
package -
Sof 1_4:? i GND  3.9x4.9mm 150mil
30E vee - C1001 R1015
4OE GND 1u
s I D1003 L3

GND GND

AALOLOLCGCK—-AMT

2k2 L.4x5mm
“
<~ 470R GREEN REFLECTOR LED
GND “SDC ACTIVITY™
AURA Bypass
R1002
[VAUDIO_BCK )—— ST ——{AUDIO_BCK > AURA FPGA — OPM Sound Adapter
R1003
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Audio DAC (PCM/PSG in VERA, FM in AURA)

u1101
WMB524CGEDT R1105
560R
MCLK LINEVOUTL
BCLK LINEVOUTR |16 LINEOUTR 1106
LRCLK 511103 I 2n7
DACDAT u
p—_5 R1106
MUTE CPCB —ii—gggt:] 560R GND
L;z AIFMODE
AVDD I 2n7
LINEVDD
CPVOUTN GND
LINEGND +3V3
AGND
VMID
c1105_L c1108_L c1111

package TSSOP-16
L.4x5mm

Built—In Speaker & Amp

R1102
10k
[RAUDIOD>— —
=< 1113
OR
[LAUDIOY—— 5T
R1103 o
10k =
S
R1104
10k
[RN_AUDIO > - 3
] »
RI111
10k
R1101
100k
GND

r44~[::}»444'41I4k44

3u3 1u 3u3 3u3

R1112 sets the maximum volume.
R1107 sets the minimum volume.

C1101
330n

Rvi101
R0141-2-100K

Ji101
PINS 1x2

C1112
22u/16v

u1102
LM4890MX

+5V

LS1101

2W, Bohm
— 31N
—IN
2
package SOIC-8
1w L 3.9x4.9mm A_vd > sqrt(Po * Rl) / Vin
C1104 I Rf = Avd / 2 * Rin =
GND GND

package: SOIC-8 150mil

R1108 +3V3

3.5mm jack — AUDIO LINE output

J1104
R1109 JC-128

S
R <}—
560 RIACK GND R

CRNAuDIO}EY
Uack CRIAUDIO}-RE jl
IN_AUDIO}N

[RAUDIOY
[LAuDIO>——1

R1110
560R

@

RV1101 => USER POT FOR INTERNAL SPEAKER’S VOLUME.
Minimal volume is with minimum resistance of RV1101.

CAD: Multiple speaker connectors
around the board, for different speaker positions.

CMS-28528N-L152

sqrt(0.5 ¥ 8) /2 =1

1/ 2* 20e3 = 10e3

Sound DAC and output port
FOR X65.EU DESIGNED BY JSYKORA.INFO

Sheet: /Sound Output/
File: 11—sndout.kicad_sch

Title: X65-SBC

Size: A4 [ Date: 2024-02-12 Rev: revBi

KiCad E.D.A. kicad 7.0.10-1.fc38 Id: 11/12

[ & I




T I 2 I 3 I L} I 5 [
°
10/100Mbit Ethernet Interface -
lu T— +3V3
€1209
+3V3 GND [ a—
A FB1203 +3V3
. 3V3D
120 1u _L 1u l 3u3 _L _L Cacssosoar-22t1-n
22u/16V €120 —!mzos T €1208 T 1o
s +3V3
O <t
GND q M GND GND T
1205 oSt 3 @ GND i i E
N C1213 C1214 FB1204]™ §
eND—] f=o oo i
b8
a o
o N 5 e S ST R121 R1212 R1214 ol 219
oooo o << oo 50R R 50R = ~N 11201
ANANN & MM oM R121 o o
N 50R RJMG1BD3BBK1ANR
s XO0P |2 TDP gi T+ o
+ 2 —H TCT 7516 Ci
TXON 1 TN R2 TD_} gﬁw —a
RL1216 RXIP |2 RDP E: RD+ -
5 =1 RCT $T5HE EF
I RXIN 1 RDN R6 RD_S E—vh:@'__ <
RCV T000pF
EIRQ 17 TIED 470R L4
INK_LED »——— LEDG_A
By L 1+— LEDGK L3 GREEN
—SPD'LEDLJ;Q f1209 L tgggj& SHIELD
DPX_LED — — =)
AC>'I$_LED b3 ALED 470R LEDYK L2 LEDY—KEZYELLOV z
— 12
coL_Lep B R1207R1210 ]
C1216
NODS 2 GND inF/2kV
470R MOD2
MOD1
R1201
MODO
1201 ‘sc! 1l xsco
12 ysc RSET_BG
< << <<
GND 222222
VOULVLVLLY
25MHz CERE : resistor termination on shou e placed close to .
[25MHz » e ERTEY CAD: resistor terminati MDI should be placed close to U801
R1203 W6100L
BOR package LQFP-48 R1206 GND
oND 200R
R1204 XSCI requires 25MHz @ 1.2V levels,
200R rise/fall time <Bns GND
Pin RSET requires 12.3k resistor to GND.
GND
C1217  +3V3
1u
oND —|——+ u1203
| 24AA025E48T-1/QT
o
2 EEPROM with Factorzl Pre—Programmed Unique EUI-48
\ggigk : ggk i ﬁg : :E::; azj::::;:zrwzclzon:\:ce ADDRESS (8b=shifted) Ethernet LAN Adapter with WIZNET
. = I
o = 0b1010_000W = OxAD, that is 7—bit address = 0x28 FOR X65.EU DESIGNED BY JSYKORA.INFO
& Sheet: /Ethernet/
,j7 GND File: 12—ethernet.kicad_sch
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