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6ND| DIR
20 0] 25 10 [ 6 AT7 AL7 6 1
ravs<—22 vee 6D OE GND [———6ND t 7 A8 A8 7 23
Al6 2 8 A16 SN74AHCT245PWR e 8 AT9 AT9 8 ) TP
AT7 ~ B EI AL7 HEIL 1
y A g CAT16-3300F4LF CAT16-5600FALF
Y 53 : Unbuffered bus wires
:‘5‘ BB‘; A 149 150
oAzt o = A21 +3V3 5 A20 A20 5 4
R151 422 A7 B7 A22 4 I 6 21 21 6 |
D 23 o bs Bl A23 e 7 A22 A22 7 2]
" 1 kOhms l p— ) et 8 23 h23 8 1,
ABOUT DIR - —
ABENR JABENA 9] 58 GND 10 eno : R152 2R1S3 : R154 : R155 'Emélﬂkjwf R157 "AT16-3300F4LF CAT16-5600F4LF
R SNT4AHCT245PWR g e |le | |2 |2 |& 159 160
1kOhms s | |& |§ |&§ |& |8 5 0o 08 5 4
) ) ) 2 ) ) e [ 6 D1 01 6 Js
ul7 - - - - - - - L 7 02 02 7 )
w322 vee 3V3<th E H = 8 —
32 A B 5 ggg (TERET—RI6L yy,220hms (T CAT16-3300F4LF 'AT16-5600F4LF
b2 ] :32 gg 502 162 163
D3 k) BD3 64\ a0 Ohms 5 04 D4 5 4
[ £ B4 =g BD4 [ 65 yyn 22 Ohms YN 1 6 05 05 6 J
3 A5 BS JINTT W /B_INTI
5 A6 B6 BDS 7INTZ 166 22 Ohms 7B INTZ L 7 06 06 7 2]
R168 L A7 BT i L JINTS 57 \pp—22 Ohms [B_INT3 3vs<ie B 27 07 8 N
GND A8 B8 b b
| KOhms ) T 3 2(9] AW g ms AT16-3300F4LF AT16-5600F4LF
MU o] DR 10 RANDIS I 755 Ohms 172 173
/DBENA OE GND [———6ND JEXP } TN G = R "R 5[] 4
AW
- SNTAATICTIASTWR RERY i i i 5 1
1 kOhms % ﬁ'uu;é_ % ; 7 %
]
Lrazs Lraze +3V3< 1
3 3 CAT16-3300F4LF CAT16-5600F4LF
g g 177 178
6 o] 5 CLK4PO CLK4PO 5 4
= = I 6 CLK4PL CLK4PL 6 3
L 7 /ROMEN /ROMEN 7 2]
— e B JRAMRD JRAMRD 8 ]
b +3V3 <k 1
Decoupllng SLOT NUMBER DECODER CAT16-3300F4LF CAT16-5600F4LF
181 182
‘2’3 5 /BACK /BACK 5 4
L 6 JHALT /HALT 6 1
e 7 JRESH JRFSH 7 23
E.R179 R180 e ¢ 8 Y /WL 8 . ]
z z CAT16-3300F4LF CAT16-5600F4LF
£ | £
g |8
+3V3 = || = UISA
‘r JHERSEL > ! 14 1@ 1vo A ,
Y1 B_WEMSELL
b 20 1A 12 /B_WEWSEL2
cs6 cs7 css cso c90 co1 1B 13 JUERHENSEItS
—|—0 1 uF —1—0.1 WF —|—0.1 WF TO 1 uF —1—0 1 uF —|—o.1 uF SN74AHCTI39PW
UISB
J_ JT0SEL > Bel 25 2v0 3¢
A B w 2v1 =5 7B_TOSELL
2A  2v2 /B_I0SEL2 .
= B 28 2v3 B_I0SELS DESIGN NOTES:
1 using e slot system from e platform.
SN74AHCTI39PW (1) with using the slot tem f the MSX platf
(2) The Slot 0:0 is the ROM of Amstrad CPC platform.
uise (3) The slot 8:1 is the RAM of the Amstrad CPC platform.
+3V3< VCC GND p—| GND (4) The slots 1:X-3:X are expansion slots.
SN74AHCTI39PW
c92
0.1 uF The expansion bus drivers
DRAWNGY. oATE
H2W Lab
Valery (h2w) |72 2218 Baker Street
@ 2B hww.github.io
HoD - B
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Xi Aleste
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1 3 4 5 6 7 8
7B_MEWSELL /B_MEMSEL1
/B_MEMSEL2
/B_MEMSEL3
B_T0SELL /B_IOSEL1
B_IO0SEL2
/B_I0SEL3 m
"N N\
J12 J13 J14
+3V3 R81 R82
m a1 ~ 4 8 84D BAO 8
7 BAL BAL 7 )
BA[G..23] s > +5V/ 5 BA2 BA2 5 1
& gt Niguatens” N 5 BAS BAS 5 D]
/B_T0SEL1 | o% \__/B_I0SEL2 Lo \__/B_IOSEL3 | 9% el ([ERID
/B_MEMSEL1 B \_/B_MEMSEL2 mg \_/B_MEMSEL3 Be CAT16-3300F4LF CAT16-5600F4LF
BA23 " +3V3 R83 R84
BA22 ] 8 BA4 BA4 8
BA s 7 BAS BAS 7 Jy
BA B 6 BAG BAG 6 )
: - i 5 4 BA7 BA7 5 D {GND
A A7 CAT16-3300F4LF CAT16-5600F4LF
A & +3V3 R85 R86
BALS M A 8 BAS BAS 8
BAl4 8 7 BA9 BA9 7 1
BA ™ 6 BAL0 BA10 6 1
BA B9 5 BA11 BA11 5 -
BA A0 e
BA B10 CAT16-3300F4LF CAT16-5600F4LF
BA9 A +3V3 R87 R88
BA8 81t 4 8 BA12 BA12 8
BA7 A2 7 BA13 BA13 7 1
BA6 812 6 BAL4 BAL4 6 1
BAS At 5 BA15 BALS 5 4 IND
BAG 813 L !
BA3 e CAT16-3300FALF CAT16-5600FALF DESIGN NOTES
BA2 m ?\“ RS89 R9O
501071 Eﬁ; i § g:i‘; g: ‘; g ot It is required to modify the Amstrad CPC 128 expansion slot, as well as to
EL use the best of what has been implemented in the Aleste 520EX. Therefore,
807 (B S pA18 BA18 5 ) the following technical solutions were assumed:
506 ats 5 1 BAL9 BAL9 5 e g :
BD5 A7 U i i i
] L] 1. It is possible to remove all unnecessary things from Amstrad CPC and
B0 i CATIS3300PSEE CATIG S0 Aleste 520EX. For example: sound output and light pen.
BD3 Al8 +§\\IE 91 92
B02 818 8 BAZ0 BA20 8 2. It is necessary to make better power supply - to increase number of
BD1 Al9 7 BA21 BA21 7 1 q q 3 q P
B08 5 BA22 BA22 5 )’ outputs. Put the power signals side by side for easier wiring of the
B19
— 5 v BA23 BAZ3 5 1 daughter board.
/B_MREQ — > +5V {GND
= o] o 3. It is permissible to freely modify the pinout connector preserving the
;g_:ésﬂ A21 o 53 C‘;\BT16-3300F4LF g&Tlé-SéOUHLF spirit of CPC and Aleste 520EX.
;g’;gR Az 3 232 :g? 1 4. Add the ability to use multiple cards with DMA -- Multi-Master Bus.
/§7WR B2l 5 502 502 ) Better, for geographic prioritization, equip the connector with pins IDO
/§7HALT 223 5 803 803 ;" and ID1. Which will tell the card its geographic address -- slot number.
= = {GND Slot @ is reserved for the motherboard.
24 L] L]
|~ eug oy 516'3300”“ E;?m'%m”” 5. Adapt the MSX slot system to Aleste and the use of DMA. Extend the
75_BACK 222 A 8 [ ] 0 0 8 [ ] slot system to the IOSPACE output space. Add the ability to use a simple
= = 7 BD5 BD5 7 1 10 space decoder, for this, add a /IOCS peg which is zero only when
7RESET =) o 5 B06 B06 5 1 accessing the space reserved for slots.
= 5 LI 807 S : |GND 6. Provide in the bus the ability to quickly get a mask of interrupts. To
T e do this add the /INTCS signal. The daughter cards set the data bit to zero
= - AT 00 ERTA IR on the card number: D[ID] = /INTCS ? Z : /CARD_INT;
@
L 2 = 7. Add one or two additional clock signals.
BREQ1_0 b BREQ2_0 BREQS,Q
/BREQ1_T e c /BREQ2_T e . /BREQ3_I o +3V3 97 98
B ELKAPT o~ = A% = "0 s /BWR /BWR s [ 8. To prioritize, add pins for interrupt and bus request chains. If
[ B_CLK4PT — e e = , = EARD /EARD < 1 necessary, place a dispenser on the motherboard.
™ " ™ _| _|
1
[B_cLK4PO B_CLK4PO e Fe L g ;:’% ; ’% g % 8. The NMI signal will be a signal of the hardware error. So the 8ain
CONSL622 CONSL622 CONSL622 = = IuND function in the interrupt routine is to analyze the issue and report to
CAT16-3300F4LF CAT16-5600FALF the system or HALT the computer.
+3V3 99 100
8 /B_BACK /B_BACK 8 Diagram 1 - The memory map
7 /B_HALT /B_HALT 7 1
6 /B_ML /B_M1 6 41GND OXFF_FFFF
5 7B_RFSH /B_RFSH 5 T
SLOT3,
CAT16-3300F4LF CAT16-5600F4LF
0xC0_0000
+3V3 101 102 OxBF_FFFF
8 B_CLK4PO B_CLK4PO 8
7 B_CLK4P1 B_CLK4P1 7 J sLoT2
6 /B_RAMRD /B_RAMRD 6 4-1GND
5 4 /B_ROMEN /B_ROMEN 5 T 0x80_0000
0x7F_FFFF
CAT16-3300F4LF CAT16-5600F4LF
Buttons BUS ARBITER s
303 0x40_0000
. DESIGNNOTE 4 RI04 . 3300hms /B MEMSELL /BMENSELY R105 __,\» 560 Ohms Ox3F_FFFF
Used the daisy-chain similar to Apple IIGS 106___an 330 Ohms /B_MEMSEL2 /B_MEMSEL2 R107 560 Ohms SLOTe
but with this arbiter on the motherboard. 108 330 Ohms /B_MEMSEL3 /B_MEMSEL3 R109 " 560 Ohms | Motherboard
R212 10, 330 Ohms /B_TOSEL1 /B_TIOSEL1 11 A 360 Ohms
4.7 KOhms 12 W 3300hms /B_IOSEL2 /B_IOSEL2_RI13___ 560 Ohms 0x00_0000
5 Wy —7BI0SE3—— 7B W Ohms
Reset Button 14 w330 Ohms /B_TOSELS /B_TOSELS_RIIS " 560 Ohms "I"'GND
Sw3 D> +3V3 9. It is possible to create the system with one, two or three slots. The
dHE CPC 129 connector coulrd be oimmited.
1] B 12 /BRES
O 103 Diagram 2 - Mini ITX Form Factor Diagram 3 - Non Standard Form
MNT 1 3 AT16-102J4LF Factor
4 +3V3 BACK CONNECTORS SIDE BACKCONNECTORS SIDE
wHE 5 T — i PER CONNECTOR DECOUPLING
TS645VKS82LFS 100n U10A Mg ' gy
1 /BREQ1_I 1 Rt I
GND GND  GND /BREQ2_I +5V e i1 g
/BREQ1_0 2 /BRES 10E I Il I
g 3 S1
N SN74AHCTOSPW il ’ii °
i fe
3s 230 o
[+ co1 [+ c62 _I*ce3 - -
/RESET ~330 puF ~330 uF T~330 uF
BREQ2_0
d SN74AHCTOSPW
SN74AHCTOSPW
The IC is required for 3 slots system only G XiAleste expansion bus
GND
DRAWN BY: 12:: H2W Lab
) REEn/(620) 2218 Baker Street
23057
hww.github.io
CHCKD: - B
ENGINEER: Valery " "
arer g Xi Aleste
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The Amstrad CPC Processor Direct Connector

Dont Layout On Mini iTX

BA[D. .15] i
Mono Sound Out -l
B1
BA15 o” &= G
BA14 B2
BAL3 o — O
BA12 me
BA11 oM
BA10 Bigy
BA9 9"
BA8 B5g
BA7 0%
BAG6 s
BAS o
BA4 Bg
BA3 o
BA2 B g
BA1 A9
©
BAO EPS
BD7 QA0
BD6 B10 o
BD5 QA
BD4 Bllg
BD3 A2
BD2 si2g
BD1 o
BDO B3 o)
@AM - I> +5V
< /B_MREQ — ) -
[ /B_m1 © "
[ /B_RFsH ) 2‘3’3
{_/B_I0RQ Ol v
{_/B_RD Bio g ~
< /BIR N GND
[ /B_HALT =)
{/B_NMI DOl
< /B_INT )
<_/B_BREQ Ol
[ /B_BACK =)
{_B_READY Sl
{ /B_RESET =25)
[ /RESET Sl
[__/B_ROMEN =405)
{ B_ROMDIS "
[ /B_RAMRD 220
< _B_RAMDIS Sl
B2 g Cursor Out
Light Pen In [t
/B_EXP B2
r@AZS
B25
(IBNGHK =0 DESIGN NOTES:
CON-AMSTRAD-CPC-50-PINS 1. The edge connector fully support the Amstrad CPC 128. But
it omit a cursor and mono sound out.

GND 2. The NMI signal in the XiAleste will be a signal of the
hardware error. So the main function in the interrupt routine
is to analyze the issue and report to the system or HALT the
computer.

4. The CPC expansion has the pin READY connected through 82ohm
to the GATE-ARRAY's output pin. It makes the READY pin as
output. The Aleste 520ex has the serial resistor value
significantly bigger, and it makes this pin as BIDIR. In the
XiAleste this pin will be just an input pin.
Amstrad expansion connector
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23057 hww.github.io
GHCKD: - B
ENGINEER: Valery . g
APPR: - 1/8/2023 XI AIeSte
MODIFYED DATE:
SW VERSION: SIZE: REV:
22.11.1.43 A3 XIA2022 r1.0
G ALESTE Sheat 100121
CPC128 REPLICA CABORATORY File:  D:\projects\hardware\XiAleste_PCB\pcb\expansion_cpu.SchDoc
GitHash: f126b06c457841cc896ac9f258d6a1873cc4cfab [Locally Modified]
3 4 5 7 8




1 2 3 4 5 6 7 8
Headphones Amplifier Headphones
R116,,, 1 kOhms s Headphones (Black)
15
RII7 1 kOhms
1 BLACK
o ot & 1R 1w oute | e
=7
fua R118 BLMISAX601SNID 2o ring sw j:
LIAUDIO_L ﬁ%;gw %tg:m i LIN- LouT (~2—é AW - HESOUTSE HP_OUT_L 1 'FBF_'IB‘ 2 FILHP_OUTL 2 | ::gsw b N
W LIN+ iiﬁzso ms BLMISAX601SNID STT3595%G
[ LIAUDIO R Ri%4, 1KOhms 16 ane RouT b2 r e _out a B
R127, 1 kOhms 171 RiN+ 39.2 Ohms

T100pF 15k cre g2
+svaHp<——18| RVCCH RVGG- 20> -sun_ip Ck

<R125 R126 T 100 pF

o ——ces 66 —C67 —T—C68
3 EP 1—DAGND 10en  _l_ce9 Lri21 1000 270pF | 270pF
LvCC+ LvCC-
Z3BR 33R AGND AGND
LD A\lswuqi EP

TPA6120A2DWPR

Thermal Pad Connect to ground. The thermal UH i naEN ““ AGND AGND
pad must be soldered down in all
applications to properly secure device on 2
the PCB. T
T 0
N.C. Pins are not internally connected
TITE Line Out
Einc  ne -
I NC NC 4 Line Out
9 NC NC 14 AGND
70 NC NC 15 16
AGND) NC  NC AGND S 1 sleeve
N
FBS
[RACIROARDIER R128 .  5620hms, LIAUDIOR 1 oo 2 FrL A ou R 3N sleevesw
AUD_OUT_R > v FB N fing :j—\/
gég/llSAXﬁOlSNlD N r_ing sw
R RI29 \  S620hms|  LIADIQL 1 rey 2 FIL AUD_OUT_L T ::g sw A
BLM15AX601SNID ACIS-MHOM
LR130 R131 denn _Len .
Headphones Amplifier Decoupling T qams T e T
73 74
270 pF | 270 pF
a7 BT AGND AGND AGND AGND AGND AGND
DESIGN NOTE:
Source for the audio filters is http:/www.cirrus.com/en/pubs/rdDatasheet/CDB4207_DB1.pdf
—— C75 —L— C76
T 22u T 160n
Line In
AGNDF——
- Line In
L9 Lo =
22u 100n ER X
1000hms  c77 1uF F810 8N
Cavn_nR_} || 1 rFel2 FIL_LINEIN R | e
_IN_| Wy 11 N ] fing :j—v
78 IyF BLMISAX601SN1D &N ring sw
5VA 5VA_HP R0 TN L A 11 o 1 IFE1L2 o FILLINEIN L T_| lipsw jar N
: Y e w—| Fe} ®
R133 BLMI5AX601SNID ACIS-MHOM
100 Ohms LR134 R135
_Lesr | cs2 3100 kOhms=*100 kOhms .
——2700 pF —T—2700 pF -T-
83 84
270 pF | 270 pF
AGND AGND AGND AGND AGND AGND
+5VA
MUTE « @
Tp1 MMUN211ILTIG 18
LIAUDIO_R FIL_AUD_OUT_L 1
e > /MUTE ? 1 8V Mute, -12V Open PH
N MUTE LIAUDIO_L 3 1o
P2 FIL_AUD_OUT_R 41e
e MUTE < R3S | Q3 FIDR 1x4
100 kOhms PMBFJ111.215 PMBFI111,215 N
R137 R83 3 3
5.1 kOhms 10 kOhms
~ o
-11VA
AGND Cs8s AGND AGND
AGND I Audio connectors and headphones amplifier
100
" ””:W:E:m e H2W Lab
alery
& ° i 1o ke e
LvVC1 R138 270 Ohms D13 1500608575000 GND CHCKD: - = OEKD
ENGINEER: Valoy Pri: .
A p— Xi Aleste
MODIFYED DATE: Amstrad CPC6128 Replica
The line in mode enabled (Slow blink on mute) SWVERSION; SIZE: REV:
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JOYSTICK BUS GAME CONTROLLERS

+3V3 +3V3
A
2R288 2R289
4.7 kOhms 4.7 kOhms
R183 R184 .
u19 CAY16-472J4LFCAY 16-472J4LF JoySt|Ck 1
[scL 21“> SCL PO j’é S D> +5V_J0YSTICKS
- =0a P JOY1_DOWN =<<< =<<< N GND
3 P2 fas TR 22| (2222 5V_JOYSTICKS
A0 P3 - A
4 Al P4 1 JOY1_BTN1
GND 5 A2 P5 2 JOY1_BTN2 5
P6 3 JOY1_BTN3 JOY1_BTN2 JOY1_BTN2 9
/RESET 15 | 5= JOY1_RIGHT JOY1_RIGHT 4
RESET
[ 7Res RESET P7 |2 2
4 16 8 JOY1_LEFT JOY1_LEFT 3
e VCC GND CHD JOY1_BTN3 JOY1_BTN3 10N
PCA9557PWR JOY1_DOWN JOY1_DOWN 2
JOY1_BTN1 JOY1_BTNL 6
JOY1_UP JOY1_UP 1
u20 ml | w| o ~| o o
1 scL PO 6 JOY2_RIGHT Bl S &8 38 8 8 8
2, SDA P1 77 JOY2_LEFT 4 1 1 [ 1 1 _1 1
P2 12 JOY2_DOWN T T T T T T T GND
+3V3< 3.1 a0 P3 0 JOY2_UP =1 =t I =] B! I~
4 Al P4 1 JOY2_BTN1 gl gl 8 g g g =
5 2 JOY2_BTN2 1 I B B I ]
GND A2 P5
3 J0Y2_BTN3
15 | - P6
RESET P7 [aid< VD
+3v3<—84 vee anp FE—{om
PCA9557PWR
R185 R186
CAY16-472J4LECAY 16-472J4LF
DESIGN NOTE
> +5V_JOYSTICKS
The device address is 8b@O11_xxxW | =333 | ssss
TS TTTS
Joystick 1 address is 0b0011_000W
Jovstick 2 address is 0b0011 001W J0Y2_BTN2 J0Y2_BTN2
JOY2_RIGHT JOY2_RIGHT
JOY2_LEFT JOY2_LEFT
Decoupling The alternative connectors
JOY2_DOWN J0Y2_DOWN
JOY2_BTN1 J0Y2_BTN1
Use this connector instead of DB9 when there are not enought space on the board JOY2_UP JOY2_UP
=) — o~ M N 0 0
(=] (=] (<] (<] (=] (=] (=]
i — — — — — —
(&} (&} (&) (&) (&) o (&)
J19 A 1 1 {1 1 [
B JOY1_UP 1 @ o 2 JOY1_DOWN T T T T T T T
JOY1_LEFT 3 o o 4 JOY1_RIGHT =1 B! = ] I~ I~
5 6 J0Y1_BTNL gl g g g gl g g
+5V_JOYSTICKS <t O O s 3 3 3 3 3 =
JOY1_BTN3 7 o © 8 16ND = = = = = = =
1 c107 _1 c1e8 JOY1_BTN2 Slo ol10 !
—T0.1 uF T 0.1 uF 1
62201021121 GND
J20
| JOY2_UP 1 2 J0Y2_DOWN
GNDy JOY2_LEFT 3 g 8 4 JOY2_RIGHT
+5V_JOYSTICKS <} 5o otl JOY28TN1
J0Y2_BTN3 7 8 |
J0Y2_BTN2 9 © O 10 |SND
= O O
62201021121
Joysticks interface
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VIN[1..6] A / \ 296-23899-5-ND X DAC[1..6]
M adc_amp.SchDoc U24 / \ dac filter v3.SchDoc DAC[1. .6)
e vari ot D% VCCAD1 gg—bmm VOUTL_N DAC1
VIN2 VO1P DW VCCAD2 17 > +5VA W INI_N 0UTl [ )
VI2 VORN [ VCCDAT — £> +5VA ——— > IN_P
VCOMAD vo2p [ t———=—— — - VCCDA2 [ {>+5VA TR —
Mode pin tied to GND make active VDD1 —2—{>+3V3 N UL\ IN2_N out2 [
7 Two-wire (12C) serial control, VDD2 L|>+3V3 —VouT2.P ¢ IN2_P
VIN3 pdc amp.chDoc VIN3_N 4; RST OVF -3 %‘ s U3 [Op—E—
VIl VOIN DW 6ND—=={ MODE ZERO NI IN3_P
VO1P [ f—ao=
VIN VI2 vooN [l vremom% VREFAD1 VOUT1+ g; Vo RN e oo o2
VCOMAD Vo2P [ p——— VREFAD2<—=={ VREFAD2 VOUT1- 55 OUT2ND ——= > IN4_P
VOuUT2+ —
c chMAanQD VCOMAD vourz- -39 o
VCOMDA <2 VCOMDA VOUT3+ =
adc_amp.SchDoc VOUT3- 28 VOUT3_N Y
— viz Vo [ —rep— VN S| VNt vouTe+ 132 VouT B
VARG VI2 V0P [ —ing VINZ_P 54°] VINI- VOUT4- p>7 VOUT5_P VOUT5_N DACS
VCOMAD VN [ g p VINZN 53] VINZ+ VOUTS+ pog VOUT5_N VOUT5_P > INLN - ouT [
VCOMAD Vo2P [ p——=—r VING P 6 VIN2- VOUT5- 1 VOUTG. P — IN1_P DACG
VIN3N 557 VIN3+ vouTe+ 53 VOUT6_N VOUT6_N ouT2 [E54
= VIN3- VOUT6- - o= IN2N
VING_P 58 19 VOUT7_P VOUT6_P
VIN4+ VOUT7+ N IN2_P
VIN4_N 57 vina- VouT7. 20 VOUT7_N
B 2 e rge e w o EETRCLLS S e
= VIN5- VOUTS- - - > 3P
mﬁ’ﬁ gg NVINGS 8 VOUTS_N DAC_R
= VING- DOUT! |5 —orTs L IN4N  ouT4 - [oacrR >
37 DOUT2 =5 ————— > IN4_P
387 DINT DOUT3
5] DIN2 45
&i DIN3 MS/ADROMDO {<72——{6ND
DIN4 MC/SCLFMT [<7%
4 MDI/SDA/DEMP <57
SCKI MDO/ADR1/MD1 [<&=———|6ND
e 4e1 BCKAD BCKDA 432
= 2> LRCKAD LRCKDA
EXP (22 AGND
AAGNDD1 —l>2 AGND
AAGNDD2 —|16 > AGND
AGNDDA1 —|33 > AGND
AGNDDA2 —|4_7 > AGND The thermal pad should be
DGND1 eE GND connected to the analog ground.
DGND2 GND
DESIGN NOTE PCM316SAPAP
Address is: 0b1000_1xxw
Where bits:
xx AQ,Al
w  Write
Result address is: 0b1000_100w
VREFAD1 VREFAD2 +5VA +5VA +5VA +5VA +3V3 +3V3 VCOMAD VCOMDA
A A A A A A AN AN AN AN
Xl oci2t | caz2 A oc123 ] cioa F| c125 | ci26e  *| C127 | c128 *H[ c129 _] cize *| c131 _| ciz2 *| c133 _f c134 * c135 _| cize X c137 _| cizs *| C139 _[ c140
“T°220F 1700 pF “T22uF 100 pF “T220F 7700 pF “T220F 700 pF 77220F 700 pF T220F 700 pF 22 0F 100 pF 7T220F 00 pF 7T220F 700 pF “T220F 0.0 pF
0.1 pF 0.1 uF 0.1 uF 0.1 pF 0.1 uF 0.1 pF 0.1 pF 0.1 uF 0.1 pF 0.1 uF Audio coded
DRAWN BY: DATE: H2W Lab
. Valery (h2w) |12 221B Baker Street
2:30:58PM . .
AY\ID AY\JD AYMJ AY«D GND GND e Prj: PO
g g b g g b ENGINEER: Valery 1 A
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5 6 7 8
R264
v‘vv
1.5 kOhms
c187
||
1
2200 pF
2200 pF
c188
0.1 pF
0.1 pF
+11VA<——| |—DAGND
c189 N U32D
[t )| E2eS 13 OPA4134UA -
. “F* 3KkOhms 14 A VOIn >
—lou 1204 47 Ohms
| 9
= 01pF
0.1 pF
—11VA<)——| |—DAGND
clo1 DESIGN NOTE
==10000 pF Place the capacitor near a AD
e 10000 pF cpmverter.
M
1.5 kOhms
c192
|1
1
22pF
22pF
R268 o
1.5 kOhms U32A
N 2 OPA4134UA
W S i R269
Wy Vo1p >
VCoMAD 3.4 47 Ohms
LR270
1.5 kOhms
AGND
R
Wy
1.5 kOhms
€193
|1
11
2200 pF
2200 pF
€194 ~ us2C
=z N R272 9 ™ OPA4134UA 73
Wy
; o} 'F* 3kOhms T 8 Wy T
— + 47 Ohms
_L c19s
—T—10000 pF
w274 10000 pF
v‘vv
1.5 kOhms
€196
||
1
22pF
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R275 -
1.5 kOhms U32B
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2 3 4 6 8
&) ESPRESSIF a || oluF
€142 || _10uF |
u25 1 U
3 +3V3
VI 32768KHz S nResET 8. ey 23S T RESET BUTTON
GPI100 1 1 ESP_TDO R204 33 kOhms R134
GPIO0L 1 :8? :gg 2 JLED AAA > +3V3 10 kOhms
+ RZBE 33 kOhms G6PI02 %3 nBUTTON b SW1
i o :02 109 16 JINT 1 2 ESP_nRESET
ESP_TMS GPI04 >% 03 1010 6 ESP_D_N /ESP_INT. @
= 104 1018 — B3U-1000P
C143 Cl44 ESP_TDI GPIO0S 1 105 1019 7 ESP_D_P.
N 2 pF N 2pF ESP_TCK 6PI06 2 106
C145
N ND glt}g;l 3 RADO NG % e
TXDO NC 5 T
NC
1 GND
mg 1 +3V3
= NC
— 2
mg 2 10 kOhms
2 w2
NC 5 1 2 BTINT R208 nBUTTON
NC 5 [ W
NC B3U-1000P 100 Ohms
3.
NC 5
NG Cl46
aND 1000
GND 7 t
GND =7 &ND
GND (—5—t
GND (57—
GND —52—1
GND —55—1
GND [——d
GND [
GND
GND
GND [
GND [
GND [
GND [
anp 7 WIFI LED
GND 671
GND 551
GND 75751
GND 29741
GND 4951 DIS
GND 5761
GND =9 R207
GND 55— 560 Ohms S
GND =5 A50060575000
GND 27
GND 2>
GND —25—4
GND |
ESP32-C3-MINI-1-N4
. ESP JTAG INTERFACE
GND
10 uF
SER_VUSB
Cl48 A 26 27
A 4 1 ESP_nRESET
ClassName: cESP_USB ClassName: cESP_USB_CON 1T B 8 xgg: ESP_TMS Vrefesvs 3 3 8——29( TRST (unused)
Net Class Net Class 100n B O VBUS 3510 o ESP_TDI
T_A O VBUS ESP_TCK = o o8 RTCK - Return clock (unused)
K N o 6 Can be used to supply target 5V-Supply¥21-0© © =
o= Pesow 1l 4! eocnn | = 1 o1 vor L& = e nconn [BIT 9 D) TC2050-T
O U Nob——2- GND Vbus (— CED A Take note that the ESP32-C3 does not support SHD
—r Y S L BRI e 1102 1102 — ES"'“'“‘“”I Bgz—o Dpl The JTAG port on the ESP32-C3 is an industry-standard JTAG port which lacks (and does not need) the TRST pin.
L - L TSI —O Dp2
IND-ACM2012-900-2P-T002 U USRI w5 as
ESP_D_CON_N TBS_O cc1
—O CC2
—O SBUI
2lg —O SBU2
g8
=z Bi O GND
3 B O GND
£lg ¢x51—0 G
a8 O GND
e
3| & 3 O MNT1
O MNT2
7 O MNT3
O MNT4
6ND  213716-0001
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U26A U268
€149 | | 22 uF
Tof2 |—1’—|an 20f2
e PE2 VDD 224303 SPIZ.nCS el P12 s 303
S0 71 UART5_TX 7
AT1FS_A RES Ve SDHHC2_D6 | O FHC_NBLL
=2 PE4 PB11 —ee= PB14 =
AT1_SCK_A e o SPI_BK_NCS SDHFC2_DL 76:] boie FHC_NBLO
ALSDA PEG PE15 {25 e —an 2ol PD8 PBY. ol 1261_5DA
Lep_sp1 VBAT<—] VBAT RE q‘% _DALO TFHC_DAL 79| PPO RBS ¢%’2< B0OTO
= PC13 PE13 [l = = PD10 BOOTO |
C150 RCC_0SC32_IN 65 A AT2_SD_A B 37 FHONL
R L] TR PC14-0SC32_IN PE12 PD11 PB7 (o
_0sC32_ 0SC32_ 64 DA AL2_FS_A B 36 1201 sCL
6ND St g™ PC15-08C32_0UT PET1 [ i T 595 PD12 PB6 (o AUDIO CODEC (9)
- PFO PE10 (23 s 8201 PDI3 PBS5 [a3
10pF T202_sCL 1 2 8 SDMHC2_D3
TLED_QSPI Bl VED | s S| V2 PB4 1953 UARTZ_RX
T bre VSS 0 e ons e pno V3 <gp ] VDD P83 Pfzp jesenr Net Cless (D)4
L LEDE PF3 PE9 (2 2 = PD14 PG15 - ClassName: uSAT1
Y2 LED_G 4 q;g FMC_DA5 FMC_DA1 8 31
32.768kHz TLeDR [ PES ey FFC_DA4 RDAS VDD =3P, +3V3
- —E PF5 PE7 (a8 - PG2 vss 3% o
} vss PG1 PG3 PG14 ¢§
Ci151 sar4_sp_g"3V3<qg| VDD PGO /FMC_INT PG4 PG13 [y FMC_NE4 -
11 RCC_0SC32_0UT UARTZ_TX PF6 PF15 FAC_NES PG5 PG12 1958
} {1 =oL02 T PF7 PF14 = PG6 PG11 [l S22 Net Class (D
10pF QSPI_BK_I01 PF8 PF13 PG7 PG10 i ClassName: usal2
GepaciK PF9 VDD PG8 PGY |
SYSCLK 53°] PF10 vss =2 VsSS PD7 fa}
PHO-OSC_IN PF12 VDD33USB PDO [arr5%
TR PH1-0SC_OUT PF11 PCE b e3V3
H 2201 NRST PB2 PC7 FHC_WWE__1°0
PCO PB1 PC8 -
SDMMC2_CLK 2 PC1 PBO PC69 FMC_NOE _
SPI2_MISO 2 FMC_CLK
SPT2_MOST 255 PC2.C RC5 PAS UARTS_RX Net Class (D 6_SHCLK
= 30 PC3_C pc4 43 SPI1_MOST PA9 FHC DA3 ClassName: UARMSWD G S0 JTG_CLK
+3v3<-22 VDD PA7 = PA10 = = IT6_SHO
BLMISAX601SNID R 8, e [5a2 SPI1_MISO USB_FS_P w| FMC_DAZ G_SWDI0 ST
FB12 32 B SPIL_SCK USB_FS_N 7 I 3T6_RsT e
1 2 VDDA 33 | VRER PAS 1995 JTAG_SWDIO 5T BAI2 UARTA_RX — g
133t FB VDDA PA4 = PA13 S
L= SDHIC2_CHD 3. 39 €157 [ 224F 6 UART4_TX UARTA_TX
PAO VDD (23> +3V3 VCAP
QSPI_BK_I03 3! 38 v 17 | 107 SPI1_nCS UART4_RX
PA1 vss 57— Hog] vss TR
S o PA2 paa [a38¢ +3v3<i® 1 vpp =
Iu 1600
STM32H750ZBT6 STM32H750ZBT6 FPGA_BUS
&ND aND —
Net Class H-A- --------------
ClassName: uFMC LFMC_DALO. 15
1
| FMC_NE1
L FHC. FHMC_NEL
SD/MMC Card 1 Quad SPI ROM Troe
e
TFMC
ClassName: uQSPI g el TTFMC_ L
Net Class '\ FHC_NOE
R211 1 kOhms SIEHCaNNE
+3V3 I
________________ “IFMC_NBLG
FBI3 #3130 C1ss N 27 7N “TFMC_NBLL
+
oy l— el efo e Lmae | .
MPZ1608S601 ATA0O 106n QSPI_BK_101 2 7 QSPI_BK_103 JERC_INT
Ems | Ezu. bat HOLD#/DQ3 J TAG
AT16-103J4LF AT16-103J4LF 8 4 d)
casstamowsd |l ] el | VED _UES |l Target header AUX_SERTAL
Net Class 25Q128A13ESEAOF Net Class
ClassName: uQSPI UART7_TX R
- . y
SDMMC2_D2 9 216 { VRefDeteet 1 [~ o2 JTAG_SWDIO
SDAMC2_D3 ]9 5 4 QSPI_BK_I03 JT6_RST 310 olk JTAG_SWCLK MIDI INTERFACE
SDMC2_CHD Y [e QSPI_BK_101 510 ol® JTAG_S0
| 3 17 QSPI_BK_I02 T
I 4 1% QSPL_BK_100 TC2030-F UARTS_TX
i
J— +3V3_SD<t g +3V3 <k ARTERRY UARTS_TX
I CAT16-103J4LF
SDMMC2_DO T 3 . 2 R291 1 kOhms /RESET
SDMMC2_D1 5]’ +3V3<—W\ W 12¢C
S0.CD 70 8 4.7 kOhms
= : 11 ¢o For the general using
COMMON
| >
SD_WP. 12 WP
s1 1361 S0k
SHIELD = I12C1_SDA
S2 | SHIELD DAC & SyStem Clock RTC POWER Net Class (D13 -
S3 | SHIELD ClassName: ul2C1 izer
'S4
SHIELD A
oo SHIELD - o T—
o=t T2 S )
SHELD ECS-3963-240-BN-TR Net Class (D P
GND DM 1B-DSF-PEJ(82) 4 3 SYSCLK ClassName: ul2C2 .
+3V3_0SC: VDD OouT 19 Synthesizer
1 2 1 VBAT N
STB GND +3V3 <
LEDs Nl R L SPILSCK |
oo 2 T
SPTL_nCS =
. . - SPIL_nCS
Multifunction LED va 2 —_— o158 Net Class (D
(3391-24.576 oo o Clsshioneisanl o mmmmm
EE— N
020C  /JA ASMT-YTDT-0AAQ2 +3V3_0SC 4 { vop out B2 HELC BATSAC-7-F i SPI2_SCK
LED.B _ R218 ,,,  2.7kOhms 6 N 1 | SPI2_MOSL —~
" ] 1apjoH K1aneg TSI Il
" 2 a &N &ND SPT2_nCs T
STB GND +BAT_2 +BAT_1 Net Class (DA, =
0208 /A ASMT-YTDT-0AA02 i ClassName: usPI2
LED G R219 ,,,  2.7kOhms 5 N 2 | E USBO
| z —0
02A 7 ASMEYTD7-0AA02 Alternatives LP2985-33DBVR and USB_FS_N
LED_R __ R220 ,.,  1kOhms 4 N 3 - ADP151AUJZ-3.3-R7 ﬂusa_rs_?
M 1
LP2985-33DBVR +3V3_0SC BA2032

5V b
U28 SQUND _MIXER
1 5
Dﬂ/j« Card 1 Access VIN vout
LED_SD1 R221 270 Ohms ) 3 P 4 /MUTE
v ?L | ON/OFF  BYPASS —_l_ ——
1500608575000 Cl59 GND C160 Cl61 THXG

IuF 10000 22 uF TED_LINON
022,5, ROM Access . ~ P !

LED_QSPI R222 .\ 270 Ohms ?L )

1500608575000

LED_LINON

Q

ND GND GND GND

/RESET
C/RESET ]
D234 A D li JESP_INT -/RESET
% o0
LED_Z R223  \\—270 Ohms ?L | eCOUp Ing 12M
1500605575000

Du, g Mcu ROM Digital Signal Processor
4 +3V3 +3V3
LED X R224__,\ 270 Ohms ?L | 4 oA e e H2W Lab
150060575000 B Valery (h2w) 2218 Baker Street
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VOICE BOARDS CONNECTORS

Voices 1-2
29 30 31
+11VA<t g; B1 Al ﬁ > +11VA +11VA<t 8521 B1 Al ﬁ > +11VA +11VA<—§; B1 Al ﬁ > +11VA VOSLT R242 W20 KOhms VOED
+5VA<f——————=— B2 A2 > +5VA +SVA<p——————————————— B2 A2 > +5VA +5VA<f———————————— B2 A2 £>+5VA
AGND gi B3 A3 ﬁ AGND AGND gi B3 A3 ﬁ AGND AGND —gi B3 A3 ﬁ AGND VOSL2 R243 W 100KQhms
sag————— B2 1 ps a4 £> -5VA siag——— B 1 Bs a4 £>-5VA sag———— B 1 Bs A4 £>-5VA
-11VA<)—SZ B5 A5 2( D> -11VA -11VA<)—SZ B5 A5 2( > -11VA -11VA<)—SZ B5 A5 2( > -11VA VO_L3 R244 W20 kOhms
ASND N—0mg 57 B A8 A TVAL EEHD 7 —v (A Y VAL EEHD e o—r A Y VAL REHD VO_L4 R245 ,»\ 100kOhms
VA2 B8 | oo a8 A 1GND Ret enal for digial circuit VA2 B8 | oo ag A8 VA2 B8 | pg A8 |28 v
T SPI_sCK B9 | oo no A SPT_ncs | clumsignattordigrateirent —epy 5ok B9 | 89 Ag A9 1 SPI_nCS TSPLSCK B9 | oo no A9 SPI_nCS VO_L5 R246 Am_100 kOhms
S PI_D1 B10 B10 A10 A10 SPI_D2 PI_D2 B10 B10 A10 A10 SPI_D3 PI_D3 B10 B10 A10 A10 SPI_D4 M
__CVnEN1 B11 B11 A1 A1l CVnEN2 __CVnEN3 B11 B11 A1 A1l CVnEN4 __CVnENS _ B11 | B11 A1 A1l CVnEN6 VO_L6 R247 W 100 kOhms
cv 21 B12  A12 (A2 cv 21 B12  A12 A cv 2 g1z A12 R
ABND 57 T B13 A3 % T AGND ABND o5 71 B13  A13 % ToATs AGND ABND 5% T B13 A3 % TG AGND
= Bl4 Al [R - = Bl4 Al B - = Bl4 Al |2 -
ABND 5 Rt BIS A15 g Vo_R2 AEHD ASND 573 BIS  A15 VR4 AEHD ABND 5 Rs BIS  A15 g VO_R6 AEHD VO_R1 R248 rn_100 kOhms VO_R
Vo1 B16 A16 A V02 V03 B16 A16 A V04 VO5_MUX B16 A16 A V06_MUX M
BIZSSATE IR V2 VI3 g ] B17 A7 75 Vi4 VI5 g B17 A7 73 VIt VO_R2 R249 100 kOh
VL 8 | gig atg [AIE B18  Al8 B18  Al8 d M s
EE 21 EE 21 EE 21 VO_R3 R2SO___ 4y 100 kOhms
SHIELD AGND SHIELD AGND SHIELD AGND nm — N P
10146065-110TOLF 10146065-110TOLF 10146065-110TOLF M
VO_RS R252 .\, 100kOhms
VO_R6 R253 ., 100 kOhms
The voices inputs and outputs The line in or voice 6 switcher Voice enable bits to display or use for analog boards The dveloper's options
u30 usl
VI[1..6 +5VA< 16 vee A0 Z VO5_MUX SPI_SCK }:2; - RCLK QA 5 33:; J32 o
VoL Al 3 PS6_L. GND| OE QB VON3
Vo_L = A2 LIN_L Qc
= 1 AUX_L = SPI_nCS 11 VON4
VO_R 10 A TS V05 JRESET 70 SRCLK Qb VNS
VOR H e > S0 AN —rrsT 14 SRCIR  QE o
= =ISER QF TVEX vo2
e 0 B Y061 ae —
[CImxa * S1 BI f PS6_R QH &5
" 9 SPI_D1
A contol volage signals 53 [ oo o -
con - =
g g RjSA R‘f55 6 E BN Vo6 +3V3<t 16 vee GND 8 s
g |¢
o £ 28 — —— SNT4AHCTS95PWR  GND
v
CVnENT1. 6] : : GND 8
CD74HC4052PWR % V04
AGND  AGND AGND AGND
SPI For Control Bits Debug uinterface Display a voice by LED s
A
SPT_SCK von1 R256 270 Ohms D26 1500608875000
SPI_MOST o U
[ SPIMOST > 5
-SFI oo SPI_ncS o/ d Vo6
- 38 von2 R257 ., 270 Ohms D27 1500608875000
01 Wy {6ND
2 13 2
03[9 voNs R258 ., 270 Ohms D28 1500608875000 4o
04 y N 1
CENDY o
| 06 Lo VON4 R259 270 Ohms ’ D29 150060SS75000 I6ND
g . | 07 v 1
Additional signals 0a e
® voNs R260 . 270 Ohms D30 1500608875000 4\
GND  TSW-108-07-L-S o le 1
[rreser— >—RE ”
VoN6 R261 .\ 270 Ohms D31 1500608875000 4o
M 1 HDR 1x4
LVFX R262 270 Ohy /?Dsz 1500608875000 6D
Decoupling = N fono
o
SN74AHCTS9PUR _CD74HC4052PHR LAUX R263 .\ 270 Ohms N D33 1500608875000 oo
|

+3V3 -5VA +5VA

icm icms icms
0.1 uF 0.1 uF 0.1 uF
0.1 uF 0.1 uF 0.1 uF

GND AGND AGND

DESIGN NOTES

The voice board should store CB and CV values with the 74HC259 and
HCT4051.

74HC259 -- Has 3 bits address, data source and /write strobe. Also it has
the /RESET bit.

HCT4051 -- has 3 bits address and single /strobe. Second one

Sound expantion bus
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The CV address bus

€198
+11VA<)——| AGND
0.1 uF
0.1 uF
C199
=2 AGND
10 uF
Lro78 _1 coee
30 Ohms T 4.7pF
r
uss P9
ADRO65ARTZ-REEL7
SPIoHOST 2ot sk louTt (32l 4> ) 5
d STS2"] SDN  1oUT2 - s o>
SPI_nCS - 5 SDO_ 10__RFB p
[sPi_nCs = SYNC RFB
N
VREF 9 VREF
+5UA<—e 0 8fvop  onp |2
40 AD5444YRMZ _?& 201
AGND i il RER '_) AGND
SPI_SCK 2 Lo +
319 +C202 0203 10 uF
SPI_ncCS aTg 10 uF 0.1 uF
0.1 uF
HDR 1x4 P10 c204
AchD ActD D-N‘(U>TE -11VA<}—4 AGND
0.1 uF
0.1 pF
ADRO02BUJZ-R2
u3s
~ ~ 3 4
+11VA<t VIN VouT
< TeMp  TRIM e3¢
GND
+c205 €206 N 1 c207
10pF 0.1 uF 0.1 uF
0.1 uF 0.1 uF
AGND AGND AGND AGND
The CV address bus
CVA[®..3] >
u3e6
SPI_SCK }g - RCLK QA 5 g : $ CVNEN[1..6] >
6ND—2& O gg VA w7
/RESET — 1101 PERELK @3 A wnetoal T TuaE?
JRESET SRCLR  QE yi -
SPI_SDO 14 CVA5S SPI_nCS 4 | = 75 CVnEN3
—HES T ser ar —q 8 © EvoEnd
QG —x< | G2B Y3 CURENS
QH o Y4
QH' 9; l gz:z 21 A ¥5 CVnEN6
16 8 CVAS o = 6 ¢
+3V3 vce GND = c Y7 =X 433
SN74AHCT595PWR  GND P oo @ B DESIGN NOTES
€208 e 1
c209
0.1 uF SN74AHCT138PWRND o DAC Voltage
0.1 uF -
DESIGN NOTE OILE The DAC is used in the unipolar mode. The Vout = 8-Vref. Output Voltage
GND ) Settling Timeis about 100ns.
Each voice board will have the 74HCT4051 as the The voltage is updating on the rising edge of /SYNC signal
C-based voltage memory. This chip requires low
Tlevel f bling.
evel Tor enabting DAC Timing diagram
The falling edge of SCLK shifts the DAC register. The rising edge of SYNC
DESIGN NOTE will apply the value and form the CV in about 100-20@ns. The same for the
SN74AHCT595PWR. The /SYNCPH2 signal allows the DAC value to be written to
The MCU has a value (Master Inter Data Idleness). the sampling and storage device

For the memo:

Master Inter Data Idleness

Specifies minimum time delay (expressed in SPI
clock cycles periods) inserted between two
consecutive data frames in master mode This Control voltage DA converter

parameter can be a value of SPI Master Inter-Data

IdelenessIn any case PRANNEY Eh H2W Lab
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3 4 5 6 7 8
TP11 LI TP12 Lo
Lo Lo
R279,, 100 kOhms
Wy
c210
I C211
47 pF 0.1 uF
0.1 pF
+11VA<]——| l—DAGND
« U38A
TL062CDR
[ VIN_L MIX_L 062C .
= OUT_L >
0.1 uF
0.1 uF
—11VA<I——| l—DAGND
[FXnL IN_L7 R280 MA 100 kOhms
PSGL
TP13
[PsoL PSG_L T R281 MA 100 kOhms
AL AUX_L R282 MA 100 kOhms
TP14 IR TP15 RO
R283,, 100 kOhms
Wy
€213
| |
I
47 pF
@ U388
TL062CDR
| VINR MIX_R 6 . 062C 0T R
5 = OUT_R >
AGND
<~
R IN_R7 R284 M 100 kOhms
PSGR
TP16
[PsoR PSG_R R285 M 100 kOhms
AR AUX_R R286 M 100 kOhms
The audio mixer
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3 4 5 6 8
+3V3_STLINK
oo|©|<t| H
. me» v SWD & Serial to DSP
X
g 8ND Board Ident: PC13=0 BONIRES 46 STHICRTO!
8 oard Iden = 1| vBAT JaYaYays] PBY [2—
o o
i R112 10 kOhms igﬁ PC13 gggos B3 :3 2
8 R W0 k0hms (Ao EQOTOIr 33
= i oscz 5" PCI5 PB7 [<5—x A
i 4 2 0St0 OSCIN PB6 <zt —x
S — | PANRST: oscouTt PB5 a—x
g TP 757 NRST PBA4/INTRST  [<t5—
g = 1 PAO PB3JTDO (<
2 BT e pa PAISJTDI (55 LR188
S SERx PA2 JTCKISWCLK iz 2 4.7 kOhms
2 a6 51 PA3 JTMS/SWDIO [ TUSENON .
= X357 PA4 PA12 W 3_PA®
+3V3_STLINK H——=r PA5 PA11 S I R VRetarens Y Just the MCU reset
X—=r1 PA6 PA10
S st ST8M PA7 PA9 Lr198
PBO PA8 247 kOhms
soom1 <35 PB! PB15 .
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128KB flash, so STM32F103CBT6
for VCP functionality! GND
+3V3_STLINK +5V_STLINK
DESIGN NOTE
Vout = 1.126 % [1+R2/R1]
R193 1 = 16K
usv T1 10 kOhms R194 100 Ohms
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VBUS O— 17— Usv <t IN  ouT
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VBUS O K5 END W SD  ADJ = Lr197
; s IND-ACM2012-900-2P-T002 10 kOhms GND 2l $17.8k0hms
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2 O SBLC6-25C6 usv T 8% T&Es sR198
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CCl O3 UsTa5 q3
CcC2 O— e
SBUI O— 5D
e 6 | ca1e E
0.1 uF Thes LDO required for persistant power for USB dongle -- not depend on main power.
GND O
GND O Egzlﬂl?ohms BND
GND O )
GND O
MNT1 O
MNT2 O
MNT3 O
MNT4 O
213716-0001 BND
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= Vref detect 1 P P_DIO 100 Ohms Red
P_NRST ’3"3*5“1”’(4_3'3 g 7 P_CLK W—2 N 1 o
o 118 119 120 oiob—214-0 @153 SWO- Serial Wire Output trace port. (Optional, not required for SWD communication.) R202 w
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LED My 3 4 > +3V3_STLINK
Greerj
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1 2 3 4
1
1 5 ClassName: POWER ClassName: POWER
AT M Net Class Net Class
+V—S51-@ @D +5V FIDICIALS 4x TOP FIDICIALS 4x BOTTOM
GND 3 e o 7 6ND @ U2 @ +111\\IA MHI1 MH2 MH3 MH4
ava—tte o1y +12v<t N ourt
EN ADJ
9-28-1083 <31 Ne GND -8 lreg . FID1 . FID2
BDOOFCOOW 210 kOhms
2 _*cis . FID3 . FID4
“T~22uF
aNG—1e @ B> +12v omG e = EiD
= b 4=
mr 1AYORT TT4ME TTR220F LR34 . FID5 . FID6 Mounting hles 7 rmpd 3 2l
. )’y = N 2560 Ohms BOARD MOUNTING HOLES
BR= C S . - . - ONE IN EACH CORNER
39-28-1083
Power In Light = DESIGN NOTE FOR BDGBFCOON
DI 4 AGND VOUTVFBx (R1+R2) /R2
R3S ” VFB = .75V
5 M H |
560 Ohms 1500605575000
ClassName: POWER ClassName: POWER
Net Class Net Class
POWER REGULATORS o) B o) 1A GROUND TEST POINTS FUSES
-12v<t 3w our |2 2
INTAB ADJ
A = 4 LR36 1
ON/OFF  GND 2127 kOhms, 4
LM2991S/NOPB
AGND LC18 5001
:'-22 uF Fl
. 2 +5V< 1M2 £>+5V_JOYSTICKS
ClassName: POWER ClassName: POWER co 1 0 SR37 . 1 -
+5V Net Class Net Class +3V3 T 47uF Y 22 pF 5121 Ohms 1 0ZCJ0020FF2E
A U4 LP3965EMP-ADJ/NOPB I AGND 5001
20N out 2 !
I R38 J3 F2
o ADJ3V3
M- {55 aDJ 2 R30 ASKD DESIGN NOTE FOR LLH2191 4.1 1 +5V <t 1M2 | +5v_USB_HUB
10 kOhms GND 17.8 kOhms VouT - yRer ) (1 R/RL) - (1A0) k) 5001 0ZCJ0050FF2G
& "i +c21 22 14
+ S ==
—1*rczs <2 GND 22pF 0.1 puF ) 107
“T~10uF 88
R40 1 5001
10 kKOhms ClassName: POWER 6ND
Net Class +5VA
DESIGN NOTE Us
1 Vout = 1.126 * [1+R2/R1] 1 1 3
D &0 RL = 10K D 8D &0 i lpm2 e
Ground % +C25
+C26  MC7805CDTRKG C27 22uF
;En,m 1660 GROUNDS CONNECTION
AGND AGND
AGND
ClassName: POWER
Net Class -5VA
U6
“110A 2N out |2
TAB/IN 1
GND 8
€29 C79MISBDT C30 T 22uF
l 22 pF 100n
AGND AGND
DESIGN NOTES
The main goal of the project is to design a musical version of a
computer from the 1980s. This imposes higher power requirements. To
power the analog circuits you need a 15V (or 12V) bi-polar supply and a
current of about 500mA (15W).The digital circuit requires 5V with a
current of 1-2A (16W). The 5V voltage should be maximally (but cheaply)
isolated from the analog voltage
There are two power supplys match to this board:
1) PT-65C (65W) (5, 15, -15) (0.47.8, 6.22.6, 0.00.7)
2) PT-65B (65W) (5, 12, -12) (0.47.8, 6.22.6, 0.00.7)
The second variant requires to decrease +-14V to +-11V.
The board will be powered via a six-wire cable. The ground and +5V will
use two wires each and the +15 and -15 will use only one wire.
Approximate pin assignment
1) +15V
2) +5V
3) +5V
4) Ground
5) Ground
6) -15V
The motherboard should have LDO regulators for +-14V (or +-11V) and for
analog +-5V.
The power circuit
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Jumbers and accessories

Connectors

ECO Log

REF TYPE DESCRIPTION PAGE REF TYPE DESCRIPTION PAGE ECO NUMBER DESCRIPTION DATE

SW3 Tactile Button System reset expansion_bus P1,P2 Mini-Fit Power in power

J18 PLS4 Line out ausio_connectors 18 DSUBI5 VGA output vga

SW1 Tactile Button ESP32 Reset wifi 15 HDMI HDMI output hdmi

SW2 Tactile Button ESP32 Auxiliary button (Multifunction) wifi 16,J7 2xUSB USB connectors usb_hub

121 TC2030-FP SWD form the main ARM Based DSP mcu_h750 19 SODIMM FPGA Module Connector fpga

132-37 6 x PLS2 The loop back for voice boards (developing board only) voices J10,J11 DINS MIDI Interface midi

138 PLS8 SPI connector for the voice controls voices J12-J14 3 x 62P0OS 2.54 Socket | Expansion bus expansion_bus

139 PLS4 Auxiliary sound input voices X1 Edge connector Amstrad CPC expansion expansion_cpu

J40 PLS4 SPIinterface for CV DA Converter cv_dac J15 JACK 3.5mm Headphones ausio_connectors

J24 TC2030-FP SWD for STLink microcontroller st_link J16 Jack 6.35 Line out ausio_connectors

J25 PLS2 BOOTO for STLink microcontroller st_link 7 Jack 6.35 Line in ausio_connectors

D1 LED Power in LED power J19-120 2xPLDI0 Joysticks joysticks

D13 LED The line input enabled (slow blink on MUTE) audio_connectors 126 USB TypeC ESP32 Firmware Update wifi

D15 LED WiFi traffic and errors signal wifi 28 SD Card Secure Data Card Reader mcu

D20 LED The multifunctional RGB LED mcu_h750 J29-J31 3xPClex1 The voice boards expansion bus voices

D21-D25 LED The LEDs for SDCard, QuadSPI Flash and auxiliarty A,B,C mcu_h750 J22 USB Type C ST Link usb connector st_link

LDI 2 Colors LED STLink LED st_link

Signal Glossary TODO K
ey Components

PAGES DESCRIPTION PAGES PAGES DESCRIPTION PAGES REF CHIP DESCRIPTION PAGE
u7 TUSB2046BIRHBT 4-Port Full-Speed USB Hub usb_hub
ull TPAG120A2DWPR The headphones amplifier audio_connectors
U19-U20 PCA9557PWR Remote 8-Bit 12C and SMBus Low-Power I/O Expander joysticks
U24 PCM3168APAP 24-bit Multi-channel Audio CODEC 6¢h-in/8ch-out codec
u2s ESP32-C3-MINI-1-N4 RISC V WiFimicrocontroller wifi
U26 STM32H750ZBT6 ARM based DSP mcu_h750
u27 N25Q128A13ESE40F 128 Mb (x1/x2/x4) Serial NOR Flash Memory with Multi I/O, 108 MHz mcu_h750
U33 AD5444YRMZ Single 12-Bit High Bandwidth Multiplying Digital-to-Analog Converter cv_dac
u21 STM32F103CBT6 Medium-density performance line ARM-based 32-bit MCU with 64KB Flash st_link
Ul12-17 SN74AHCT245PWR Octal bus transceivers with tri-state outputs expansion_drivers
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