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Initial draft

CYCLONE V GPU SCHEMATICS

INDEX

1.1 -

Replaced MAX5101 DAC with PCM5101A. Replaced wire-wound chokes with fixed inductors.

REVISIONS PAGE CONTENT

1.0 -

1.2 -

Added decoupling and supply isolation for TFP410.

DVI OUTPUT

1.3 -

Removed decoupling and supply isolation for TFP410. Added external memory.

1.4 -

10u caps and 100k pull-downs added to audio DAC output. Fixed micro-SD pullups. Corrected

DDR-RAM clock pins. Variable-voltage added to U19.

VGA OUTPUT

1.5 -

Trimpot orientation fixed. VCCA fixed to 3.3VA. Protection diodes added to PS2 port. Jumpers

added for AS x1/x4 configuration selection.

S5V TO 3.3V BUS CONVERSION

CLOCK & FPGA CONFIGURATION

FPGA CONNECTIONS

GPU BOARD PERIPHERALS

POWER SUPPLIES

CI1® | N1 o ~M]W NE

DECOUPLING

-
©

FPGA EXTERNAL MEMORY
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3.3VA
L1
BLM18RK601SN1D
FORION 33VTVDD
—ch —Lcs —T—c4 —Lcs —T—ce u1.1 3.3VTVvDD 3.3VTVDD 3.3VTVvDD
| 10uF | 100n | 100n | 100n | 100n TEP410PAP a1
¢ ¢ RESERVED
== 1K
GND Y49 Inc EP U1.2 —To]
TFP410PAP
TGND DAC CLK 10nF
gg’ TVDD TGND T—WIDCK+ VREF |3
TVDD TGND — REAAN—26 1 I pcK- R3
1*13 PVDD PGND hs 10K EDGEHTPLG F2—AANAN
72DVDD DGND o= HSYNC 10K
DVDD DGND 5 S |\/SYNC DKEN 32 ®
33 1 pvDD DGND 2 IpE
R4
15 fBsELscL MSENPO1 L AAN
¢ 14 | phseLSDA 4K7
>%CTL1A1DK1 pPD |10
&L CTL2A2DK2
566 1 CTL3A3DK3 ISELRST L3
GND GND
Width  Latch Mode Edge Clock Mode
24-bit  Single-edge Rising Single-ended
U1.3
TFP410PAP D2 HDMI
5(1) 2‘2’ DATAO  TXO+ 2451 Kﬁ’: RCLAMPO514M.TBT TX2+ 1 {TMDS Data 2+ X
DATAL  TXO- TXO0+ 1[® 10 TXO+ TMDS Data 2 Shield
B2 61 - LINEL NC - TX2- 3
DATA2 TXO 2 o TXO TMDS Data 2-
B3 60 {pATAS NC LINE2 TMDS Data 1+ 4—1XL
B4 59 >3 vee GND B 5 :
DATA4 TXC+ 4 7 TXC+ TMDS Data 1 Shield
B5 58 - LINE3 NC - | 6 TXI-
== 22 DATAS og —— TXC 5| A TXC — X0+ . TMDS Data 1-
57 2-|DATA6  TX1+ |25 XL GND TMDS Data 0+ 5
&5 25|DATA7  TX1- 0. o TMDS Data O Shield
= 25| DATA8 TMDS Data O- 10 TXCH
&5 22| DATA9 11 TMDS Clock+
=3 25| DATAL0 TMDS Clock Shield 12 TXC.
= 22| DATALL a1 Tyor D3 13 TMDS Clock-
DATA12 TX2+ RCLAMPO0514M.TBT >»d3 lcec
G5 46 30 TX2- 1
DATA13  TX2- < Reserved (N.C.) 4
G6 45 TX2+ 1 10 TX2+ SCL 15
= 22 DATA14 Xz | LINEL NC |5 X0 SCL 16 __SDA +5V
=5 22| DATA15 —==———4INC LINE2 (2 1 SDA
RL e DATA16 TX 1+ >é4 VCC GND - TXIT DDC/CEC Ground 18 -|_
RO a1 DATA17 5o TXC+ YL & 5 LINE3 NC 5 X1 19 +5V Power
DATA18 TXC+ NC LINE4 = »&=~Hot Plug Detect
RS 40 IpaTA19  TXC- 2L TXC GND T
R4 39 W
A S| DATA20
AZ 2| DATA21 Qd
DATA22 R5
R7 36 DATA23 TFADJ &/\/\/Mm = =
500R 1% GND GND
GND
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+_5_V
U2.4
RO 41 34 . 1
RI a2 |R) IR 2
Eg ji R2  10R# |33 ° i
RS 44 1p3 : . 3.3VA 3.3VA
RS 46 Eg 6 530R 1%107n U2.1
RO 47 {Re R6 4 WW 35 ' 36 R8
R7 48 | no 75R g 22 comP VREF °
9 = L {RSET 1K
ADVT1Z5KSTZ140 T 10 GND DAC CLK 24 U3
= 11| _ =25 CLOCK 1 ,
GND SDA "ol 5E TS|SYNC#  GND c18 v+ V-
R9 3.3VA BLANK#: GND 17 1uF 3
75R = : GND (15 NC 3¢
GND PSAVE# GND -
100K oND gg AD1580BRTZ-R2
U2.3 29 | VAA GND =59 -
GO 3 32 3 VAA GND
Gl 4 gg 10¢ GND 30 fyaa GND |40
G2 5 31 EDID at OxAO | |
G3 5 gg 10G# ) — 19 =—=C20——=C21 —=C22 ——=C23 ——c2a ADV/125KSTZ140 =
Ga - = 10n 10n | 100n | 100n | 100n | 10n GND
G5 8 G4 GND
G5
G6 9 G6
G7 10 {5~ ® ®
R11 L
ADV7125KSTZ140 75R GND
+ c29
-[5\/ 100n
U2.2 GND
5(1) i? BO 10B |-28 U4 +5V
B2 18 E% 0B 27 HS %.OEl# vccig——l_
B3
: aE =+ e e —
B5 51184 GND 45 v1 Z HSYNC
B6 22 BS 5 A3 v2 16
B7 23 |59 Y5 S pa v3 L2
B7 i e va 4 R
ADV7125KSTZ140 8 A6 Y5 151 VSYNC
9 12
ol A7 Y6 <
———GND Y7
74HCT541PW,118
GND GND
HSYNC/VSYNC BOOST
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5V<-=3.3V SYSTEM BUS CONVERTERS
33v Z80=>FPGA 33v FPGA<>Z80 33v
: us : U6 :
A ;r—lDIR VCCLT ZDAE)S—D'Rl DIR  vccl20 515 OF
2 19 2 19
Ao owHi o R
AQ?2 4 AD B1 17 Al = D2 4 AD B1 17 DQ1
AQ 51,3 B2 L& Az GND DS 51,3 g2 |16 DQ2
AQ4 6 s B3 |-15 A3 D4 6 1 B315 DQ3
AD 7 a5 B4 |14 A4 DS 71ps paj 14 D4
AQ6 8 13 A5 D6 8 13 DQ5
LAW A6 B5 13 == D7 —o]A® B5 =13—F5
10 |A7 BOII1T A7 10 |A7 BO T Dor
GND B7 GND g7l —=%¢
| 74L\VC245APW | 740V C245APW
GND GND
3.3V Z8O>UI;PGA 3.3V FPGA@ZSO 3.3V
LipIr VCCLT L ipir VCCLT
AQS8 2 19 /80 nRES 2 19
AO OE# L S AO OE#
AQ9 3 Al BO 18 A8 | = Z80 nM1 3 Al BO 18 H RESET |
AQI0 4 )\ 5117 A9 = GND Z8o niorRQ a4 )y, Bz _M1Q = 45y C25 45y C26
AQIL 5 |2 o[16 A0 GND Z80 IMREQ 5 )% o[ TORQ Q GND A7uF A7uF
AQl2 ¢ A B3 15 All Z80 nWR 6 1 B3 15 MREQ Q T | T |1
AQIS 7% B |14 Al2 780 nRD 7 e pal 14 WRQ | | I |
AQlA 8 15 B5l-13 Al3 Z80_nCLK 8 |'ne pe| 13 RDQ = =
AQT5 9> bel12 ALl Z80 INTAK o |/~ Bel12_H CLK GND GND
10 lGND 57|l AlS 10 cnp By LL_INTACK » .
| TALNC245APW | 7ALVC245APW +'—‘:’|y Header 2x20 AQO +—5|y Header 2x20
= = AOT 1 2 AG? 1 22—
GND GND AO3 3 4 AOA 3 4 —
ACE 5 6 ACE 5 6f——X
AT 1 J 49 AQB 3 10 %
AQ9 1 12 AQI0 HCIK 11 12 INTACKS
Z80<>FPGA AQIL AQI2
>F 3.3V AQIs |12 je[C_AQi  “WRQ |12 1% 7D Q
EA DIR 1 20 | 3.3V AQ15 TORQ Q MREQ Q
DIR  VCC 17 18 17 18
EALd o 19 EA OE 33V ML Q
EALS 5 A0 OE#[2 = AT 19 20 EATE 19 20 f—X
Al BO 21 22 21 22—
EALS 41,5 B1LL EL EAL6 23 24 EALT 23 24
EAL7 5 16 E16 EA1S EALO —H RESET
EAIS 6 -3 B21=5 E17 EA20 25 26 EAZL 25 26 —————
EATS A4 B3> =T 27 28 27 28—
EAZD 55 B4 =5 15 ¥— 129 30 29 30 ——p5x
EAsT A6 B5 ¥— 131 32 31 32
9 12 E20 “DQ6 DQ5
To|A7 B6 2 =1 ¥— 133 34 504 33 34 503
L 740V C245APW SCL 20 40 DQO 20 a0
GND |
GND GND
3.3V SYSTEM BUS HEADERS
lcso _T_C3l —T—csz —T—css —T—cs4
[ 100n | 100n | 100n | 100n | 100n TITLE-
J—? Cyclone V GPU REV: 1.0
GND
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VCC AUX JTact VCC AUX AS1 VCCPGM VCCPGM VCCPGM VCCPGM
T R12 ek T DCLK T T T
R13 1K TDO 3 4 CONF DONE 3 4 U1l X1 R14
T™MS 5 6 =< NCONFIG 5 6 nCE EPCQ32ASI8N 50MHz R15 RESET 10K
10K DATA1 nCSO nCsO 1 8 VDD OUT —=— CLKUSR
R16" “rpp<] 7 81X DATAO 7 8 DATAL> | NCS VCC I —pATAS * 1331 | =, NCONFIG
’\/\{\— 9 10 —e 9 10 F—e DATA1 DATA3 —_—C36 DIJ (@)
0K DATA23 6 DCLK 3 4
DATA2 DCLK 100n —_—C27 -
Header 2x5 Header 2x5 R17 4 GND DATAO 5 DATAO 100nF ®0E# _GND c28
10K ‘ | 100nF
GND GND GND GND GND GND GND GND GND GND
JTAG HEADER AS HEADER CONFIG EEPROM 50 MHz CLOCK FPGA RESET
* Minimum 32Mbit EEPROM
required for 21Mbit image
VCCPGM uiz.9
_ J2 5CEBA2F17C6N
AS x4/x1 DI La o1
MmN - TDO M6 | 1o
TCK M3
T™S L6 D TCK
TMS
Ei MSELO
> MSEL1
3 Ee MSEL2
= MSEL3
MSEL4
R18 e nCE E1
10K GND nCE
DCLK MS b bcLk
R19 CONFDONE __C1 I ~oNF DONE
nCONFIG D3
10K NSTATUS D1 nCONFIG
* NCONFIG has 10K pull-up at reset switch nSTATUS
Bﬂﬁg '\ﬁ AS_DATAO,ASDO,DATAO
DATAD Lo AS_DATAL1,DATA1
DATA3 N2 AS DATA2,DATA2
nCSO L3 AS DATA3,DATA3
nCSO,DATA4
AS FAST (x4) 10010 configuration @ 3.3V with J2 pins 1-2 connected.
AS STANDARD (x1) 10011 configuration @ 3.3V with J2 pins 2-3 connected.
‘MSEL Pin Settings' 7-2 in Cyclone V Device
Handbook Volume 1: Device Interfaces and Integration
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Cyclone V FPGA

NOTE: Cyclone V A2 and A4 versions are pin-compatible and interchangeable on this PCB design.

U12.5
uiz.1 5CEBA2F17C6N U12.12
SCEBAZF17C6N 4 BC RTS 10,RZQ_1,(DIFFIO_TX_R1p,DIFFOUT_R1p,DQ1R) “ig gé SCEBAZF17C6N
10,(DIFFIO_TX_L9p,DIFFOUT_L9p,DQ1L) 10,PR_REQUEST, (DIFFIO_TX_R1n,DIFFOUT_R1n,DQ1R) A2 ci3
F3 PC CTS L13 B4 »—2£1 DNU DNU ===
10,(DIFFIO_TX_L9n,DIFFOUT_Lon) =2 PC_RXD 10,INIT_DONE, (DIFFIO_RX_R2p,DIFFOUT_R2p) =25 =F B2 | bNU  DNU |-C8
10,(DIFFIO_RX_L10p,DIFFOUT_L10p,DQ1L) 10,CRC_ERROR, (DIFFIO_RX_R2n,DIFFOUT_R2n) X X
10,(DIFFIO_RX_L10n,DIFFOUT_L10n,DQ1L) Sg PC_TXD 10,nCEO, (DIFFIO_TX_R3p,DIFFOUT_R3p,DQ1R) 5'1166 gg RREF TL LAL
10,(DIFFIO_RX_L11p,DIFFOUT L11p,DQS1L) 2 p!0.CvP_CONFDONE, (DIFFIO_TX_R3n,DIFFOUT_R3n,DQ1R) =2 = —
g S {BIFFIO TX Li2p DIFFOUT L12p) | E2__UARTTX 2 10, (DIFFIORX R4n.DIFFOUT RamDOLR) [LL8 7 RS3
2 10,(DIFFIO.TX. LI2n DIFFOUT L12nDQ1L) | E2 —UARTRX - 10.0BY. OF (SIFFTO. TX Rep DIFFOUT. ey |45 G7 2K
A T o i —-12n.DQIL) oo g S e A PR [Gi6 G6
» 10,(DIFFIO_TX_L13p DIFFOUT_L13p,DQIL) |-2= e 10,DEV_CLRn,(DIFFIO_TX_R5n,DIFFOUT_R5n,DO1R) =210 =
10,(DIFFIO_TX_L13n,DIFFOUT_L13n,DQ1L) 10,(DIFFIO_RX_R6p,DIFFOUT_R6p,DQS1R) =
10,(DIFFIO_RX_L14p,DIFFOUT_L14p,DQ1L) jg 10,(DIFFIO_RX_R6n,DIFFOUT_R6n,DQSN1R) ﬁi Sf GND
10,(DIFFIO_RX_L14n,DIFFOUT_L14n,DQ1L) G 10,(DIFFIO_TX_R7p,DIFFOUT_R7p,DQ1R) Hi5 G2
10,(DIFFIO_RX_L15p,DIFFOUT_L15p) 2 10, (DIFFIO_TX_R7n,DIFFOUT_R7n) H12—p =y
10,(DIFFIO_RX_L15n,DIFFOUT_L15n) 31 DI 10,(DIFFIO_RX_R8p,DIFFOUT_R8p,DQ1R) K16 BS
10,(DIFFIO_TX_L16p,DIFFOUT_L16p,DQ1L) F——=rpmp 10,(DIFFIO_RX_R8n,DIFFOUT_R8n,DQ1R)
10,(DIFFIO_TX_L16n,DIFFOUT_L16n,DQ1L)
u12.2 U12.6
5CEBA2F17C6N 5CEBA2F17C6N
10,DATAS,(DIFFIO_RX_B1p,DIFFOUT_B1p,DQ1B) o2 SD_CMD 10,CLK6p, (DIFFIO_RX_R9p,DIFFOUT_R9p) (EL2 2
10,DATA6,(DIFFIO_RX_B1n,DIFFOUT_B1n,DQ1B) Y& =D D3 10,CLK6N, (DIFFIO_RX_R9n,DIFFOUT_R9n) 812 RO
10,DATA7,(DIFFIO_TX_B2p,DIFFOUT_B2p,DQ1B) ok D D1 10,(DIFFIO_TX_R10p,DIFFOUT_R10p,DQ2R) (EL8 RS
10,DATAS, (DIFFIO_TX_B2n,DIFFOUT_B2n) E'71 lngDz 10,(DIFFIO_TX_R10n,DIFFOUT_R10n,DQ2R) Ellg gé
10,DATAL2, (DIFFIO_RX_B3p,DIFFOUT_B3p,DQS18B) =L 5 cLK 10,(DIFFIO_RX_R11p,DIFFOUT_R11p,DQ2R) -E-5——arrres
IQsDATALO, (DIFFIO_RX_B3n,DIFFOUT_B3n,DQSN1B) 4 =5 10,(DIFFIO_RX_R11n,DIFFOUT_R11n,DQ2R) (-8—Z5s-=r
> 10,DATALL, (DIFFIO_TX_B4p,DIFFOUT_B4p) [-£= =5 D0 1P, FP% BR_CLKOUTO,FPLL_BR_CLKOUTp,FPLL_BR_FB,(DIFFIO_TX_R12p,DIFFOUT_R12p,DQ2R) 218—o0m
< 10,DATA9,(DIFFIO_TX_B4n,DIFFOUT_B4n,DQ1B) = 10,FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN,(DIFFIO_TX_R12n,DIFFOUT_R12n,DQ2R) -
«JO,CLKUSR,(DIFFIO_RX_B5p,DIFFOUT_B5p,DQ1B) :;'3‘?’ CLKL,@R % 10,(DIFFIO_RX_R13p,DIFFOUT_R13p,DQS2R) gig g’f
M0,DATA14,(DIFFIO_RX_B5n,DIFFOUT_B5n,DQ1B) Ro AT 10,(DIFFIO_RX_R13n,DIFFOUT_R13n,DQSN2R) B15 780 NWR
10,DATALS, (DIFFIO_TX_B6p,DIFFOUT_B6p,DQ1B) (5 %5 10, (DIFFIO_TX_R14p,DIFFOUT_R14p) -2:2—Z5— e
10,DATA13, (DIFFIO_TX_B6n,DIFFOUT_B6n,DQ1B) < AT 10,(DIFFIO_TX_R14n,DIFFOUT_R14n,DQ2R) i—=+ RD
10,PR_ERROR, (DIFFIO_RX_B7p,DIFFOUT_B7p) =G A8 10,(DIFFIO_RX_R15p,DIFFOUT_R15p,DQ2R) Fi5 R3
10,PR_DONE, (DIFFIO_RX_B7n,DIFFOUT_B7n) 10,(DIFFIO_RX_R15n,DIFFOUT_R15n,DQ2R)
10,(DIFFIO_TX_B8p,DIFFOUT_B8p,DQ1B) B4 ﬁi 10,(DIFFIO_TX_R16p,DIFFOUT_R16p.DQ2R) 214 Sﬁ
10,PR_READY, (DIFFIO_TX_B8n,DIFFOUT_B8n,DQ1B) = 10,(DIFFIO_TX_R16n,DIFFOUT_R16n) |EL12
U12.3 u12.7
SCEB A2F. 17C6N 5CEBA2F17C6N
F11 DO
e T —] 1 A6 10,CLK10p, (DIFFIO_RX_T17p,DIFFOUT_T17p) =12
T5 A7 10,CLK10n, (DIFFIO_RX_T17n,DIFFOUT_T17n) H39——
10,(DIFFIO_TX_B17n,DIFFOUT_B17n) Al5 780 N
| ) AL3 10,(DIFFIO_TX_T18p,DIFFOUT_T18p,DQ1T)
O,(DIFFIO_RX_B18p,DIFFOUT_B18p,DQ2B) Al4 280 NIORQ
R7 AL0 10,(DIFFIO_TX_T18n,DIFFOUT_T18n,DQ1T)
10,(DIFFIO_RX_B18n,DIFFOUT_B18n,DQ2B) D11 D1
L9 OB 10,(DIFFIO_RX_T19p,DIFFOUT_T19p,DQ1T)
10,(DIFFIO_RX_B19p,DIFFOUT_B19p,DQS2B) c11 D2
| M8 10G o 10,(DIFFIO_RX_T19n,DIFFOUT_T19n,DQ1T)
- 0,(DIFFIO_RX_B19n,DIFFOUT_B19n,DQSn2B) A13 780 M1
T8 AL2 > 10,(DIFFIO_TX_T20p,DIFFOUT_T20p,DQ1T)
> 10,(DIFFIO_TX_B20p,DIFFOUT_B20p) Z A12 D7
2 T7 AQ £ 10,(DIFFIO_TX_T20n,DIFFOUT_T20n,DQ1T)
= 10,(DIFFIO_TX_B20n,DIFFOUT_B20n,DQ28B) -1 £ 2 10,(DIFFIO_RX T21p.DIFFOUT T21p.D0SLT) |EL0
O,FRLL_BL_CLKOUTO,FPLL_BL_CLKOUTp,FPLL_BL FB,(DIFFIO_TX_B21p,DIFFOUT_B21p,DQ2B) 7= ET %o, (DIFFIO_RX T21n DIFFOUT. T21n DOSHLT) |E2 0
@ 10,FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTn,(DIFFIO_TX_B21n,DIFFOUT_B21n,DQ2B) B12 D6
T13 E20 10,(DIFFIO_TX_T22p,DIFFOUT_T22p)
10,(DIFFIO_RX_B22p,DIFFOUT_B22p,DQ2B) B11 D3
T1o E18 10,(DIFFIO_TX_T22n,DIFFOUT_T22n,DQ1T)
10,(DIFFIO_RX_B22n,DIFFOUT_B22n,DQ2B) C10
b9 A5 10,(DIFFIO_RX_T23p,DIFFOUT_T23p,DQ1T) F&10 ¢
10,CLK1p,(DIFFIO_RX_B23p,DIFFOUT_B23p) Co
RO AT4 10,(DIFFIO_RX_T23n,DIFFOUT_T23n,DQ1T) =2—— ==
10,CLK1n,(DIFFIO_RX_B23n,DIFFOUT_B23n) B10 245
R10 ___EA OE 10,(DIFFIO_TX_T24p,DIFFOUT_T24p,DQ1T) FB1Q <ot
10,(DIFFIO_TX_B24p,DIFFOUT_B24p,DQ2B) /'y ——FA BIR 10,RZQ_2,(DIFFIO_TX_T24n,DIFFOUT T24n) FA10 245 DIR
10,(DIFFIO_TX_B24n,DIFFOUT_B24n,DQ2B) AR 2 ean, -
U12.8
ulz.4 5CEBA2F17C6N
SCEBAZF17CON o1 Hs 10,CLK9p, (DIFFIO_RX_T25p,DIFFOUT_T25p) %(
10,(DIFFIO_TX_B25p,DIFFOUT_B25p,DQ3B) ng PS7 KCLK 10,CLK9N, (DIFFIO_RX_T25n,DIFFOUT_T25n) = 5OR
10,RZQ_0,(DIFFIO_TX_B25n,DIFFOUT_B25n) R10 ~5E 10,(DIFFIO_TX_T26p,DIFFOUT_T26p,DQ2T) A9 DDR D7
10,(DIFFIO_RX_B26p,DIFFOUT_B26p,DQ3B) 42 —50115 ¢ 10,(DIFFIO_TX_T26n,DIFFOUT_T26n,0Q2T) He8—p5s
10,(DIFFIO_RX_B26n,DIFFOUT_B26n,DQ3B) 12 10,(DIFFIO_RX_T27p,DIFFOUT_T27p,DQ2T) 23——F o153
10,(DIFFIO_RX_B27p,DIFFOUT_B27p,DQS3B) etd—x 10,(DIFFIO_RX_T27n,DIFFOUT_T27n,0Q2T) Fl—Fr-ru e
40, (DIFFIO_RX_B27n,DIFFOUT_B27n,DQSn3B) HII———< 10, FELL TL_CLKOUTO,FPLL_TL_CLKOUTp,FPLL_TL_FB,(DIFFIO_TX_T28p,DIFFOUT_T28p,DQ2T) FA2—Frr—cp
> 10,(DIFFIO_TX_B28p DIFFOUT_B28p) Ht8— 10,FPLL_TL_CLKOUTZ1,FPLL_TL_CLKOUTn,(DIFFIO_TX_T28n,DIFFOUT_T28n,DQ2T) FAo—ppp <
= 10,(DIFFIO_TX_B28n,DIFFOUT_B28n,DQ3B) [ = oo 10,(DIFFIO_RX_T29p,DIFFOUT_T29p,DQS2T) —S=-—pFpr51
& 10,(DIFFIO_TX_B29p,DIFFOUT_B29p,DQ3B) 532 o > 10,(DIFFIO_RX_T29n,DIFFOUT_T29n,DQSn2T) F2l—Fro—per
cea G e pee o I RER R e e
( _RX_B30p, _B30p,DQ3B) o> ( _TX_T30n, —T30n,DQ2T) Fe=—FpR b2
10,(DIFFIO_RX_B30n,DIFFOUT_B30n,DQ3B) M2 ¢ 10,(DIFFIO_RX_T31p,DIFFOUT_T31p,DQ2T)
10,CLK2p, (DIFFIO_RX_B31p,DIFFOUT B31p) L = 10,(DIFFIO_RX_T31n,DIFFOUT_T31n,0Q2T) (88— LR
10,CLK2n, (DIFFIO_RX_B31n,DIFFOUT_B31n) i-=oo—5s"RHaT 10,(DIFFIO_TX_T32p,DIFFOUT_T32p,DQ2T) -=/——FpR pa
10,(DIFFIO_TX_B32p DIFFOUT_B32p,DQ3B) Ee—r—y 10,(DIFFIO_TX_T32n,DIFFOUT_T32n)
10,(DIFFIO_TX_B32n,DIFFOUT_B32n,DQ3B)
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+5V
g g
[ I%D:
VCCIO  VCCIO  VCCIO S8 28 == ddo
GND|* R36
4 s . PS2 KDAT
2 ey
R38
R20 R30 R31 1 JaCicR PS2 MDAT
[4701
4K7 4K7 4K7 270]—e 5 3 45y
LED1 LED2 LED3 PS2 lcg
O IOR W Ylele & loB | IlOOn I_Q_'; rm_';
Bersas VCCIO = 8! 7 4
IOR 10G 10B V.IBAT54S GND BATS4s 4 Y. M W.IBATS4S
— (q\| ] (qV
GPIO LEDS ® J_ J_
PS2 KEYBOARD/MOUSE GﬁD GﬁD
H4
H3
UART TXHeader 1x3 HDR-TH 1X6P
UART RX | L e, _PCCTS VCCA
—_— 2 3 4 PC TXD
—,_—3 PCRXD%?‘;G PC RTS ﬁ
L JT_ U17 c115 |[c121
GND GND PCM5101A | 100n | 10uF
g
3.3V SERIAL DEBUG PC SERIAL PORT N Bk 12 fsck AvDD £ NOTE- LINE OUT LEVELS
PORT ADIN T4 BCK AGND °
A=CRCR 1e-{DIN R21 470R C119]| 10uF 5 AUDIO JACK
LRCK \/\/\/ ] IICeramic A4 T \'4
10 6 5
N AT = Ay -cl2z| o =zl
VCCIO 16 1 emt css|  |ca 1
VCCIO T 171 xsmT cas R26 < R28
—o cApp F2— ¢ 2n2 n2 100k< 100K
C120 CAPM HA—7T
T, 20 1 ~
c7 |cs 100n DVDD CPVDD VCCA L
SLSUSUBLELS e—19 {pGND CPGND F2—¢ GND
=i =i = i) Qi e (i) Q| 10uF hoon 18 LDOO VNEG 5
JOBOROHOTOB c118 B = S L
[n'd ad [n'd [n'd ad [n'd 1 —
GﬁD GND 100n _T_ —lEUZ —l_:LOOn—rlOuF
=+ GND
< ™ \
g gg ° ; DATA2 00 GND
SO CMD ¢ 3¢S .
® 7 \%D 24-bit AUDIO DAC
SD CLK i 2 SoLK Ji
VSS
SD DO 7
® DO
SD D1 o—8 1 DATAL .
0o
Micro_SD_Card_Holder; 88
MICRO-SD CARD TITLE:
= = Cyclone V GPU REV: 1.5
GND GND
Company: 10103 Sheet:
; EOSYEDA Date: 2020-08-23 Drawn By: nockieboy
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PERIPHERALS
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U12.10
POWER SUPPLIES VCCINT Ry N VCCA_FPLL
vCC VCCA_FPLL |2
vce VCCA_FPLL 2153
+5V VCC AUX VCCA FPLL VCC VCCA_FPLL ®
+5V u13 3.3VA  VCCA u14 = - vce VCCA_FPLL [-=2
AMS1117-3.3 6 AMS1117-2.5 vce VCCA_FPLL =12
4 R44 4 L4 vCC
o TABS DFE201610E-2R2M=P2 10R 5 o TABIS DFE201610E-2R2M=P2 vee vee AU D6
P In_&5 o A R out 1 kiR vee VCC_AUX (B2
ferrite bead ferrite bead
2 ce1 ——c62 ==ce3 i ces ces o=ce7  ==ces —=ceo xgg xgg—ﬁﬂi N5 ?
10UF/16V |C60 100nF —FOOnF 10uF/16V 10UF/16V |ce4 100nF —FOOnF OUF/16V 10uF  |100nF vee L ME
s s vCC vCcC_Aux (N1
GND DAC SUPPLIES GND VCCA_FPLL & VCC_AUX vee VeCPDLAZA L34 vccio
vcepp3A N6
Cecan ¥8€ESM VCCPD3B4A N8
DESIGN NOTE: All 10uF/22uF components are SMD 3216 tantalum caps. SCEBAZF17C6N Y- . M
GND GND
GND GND vCCPD5A 13
GND GND VCCIO2A
VCCINT ooy 59 +5V GND GND VCCIO2A vceppss HH14
T JT— e - T GND GND
N oz GND GND VCCIO3A VCCPD7A8A -EL
S GND GND VCCIO3A VCCPD7A8A |FELL VCCIO
GND GND =
70 - GND GND VCCIO3B VCCBAT &2
GND GND VCCIO3B
I 1%4 100n Tlou GND GND VREFB2ANO X2
P GND GND VCCIO4A
e GND GND VCCIO4A VREFB3ANO B2
= = GND GND
1™ uis GND GND GND GND VCCIO5A VREFB3BNO 12
TLV62130ARGTR GND GND VCCIO5A
R47 GND GND VREFB4ANO FB12 ¢
150K = GND GND VCCIO5B
GND GND GND VCCIO5B VREFB5ANO 416
— GND GND
GND VCCINT - 2.5MHz GND GND VCCIO7A VREFB5BNO FE14
GND VCC DDR VCCIO7A
- VREFB7ANO 213
VCCIO  VCCPGM -+_ o5 Veciosa
C7{ vcclosa VREFBSANO B2
GND
L2
DFE201610E-2R2M=P2  DFE2 +3V u19 VCC_DDR
AMS1117-ADJ
C71L _T_+ cr8 o ” [ 100n | 5 o TAB >
100n |  10uF/16V 100K Sz exp L 33079 w4 _T_ In & Out _T_c132 Ic117
R49 E g & g .3p 1 ferrite bead) c131 R29 +
750K O = = I~ T - T
| 16 GND GND 10uF/16V [Cc116 [100nF 560R  [100nF | 10uF/16V
TLV62130ARGTR -
R50 1K
240K = R51
GND o
R32
=L 560R
GND VCCIO & VCCPGM - 2.5MHz e . |
GND SDRAM SUPPLY (1.7-2.5V)
Supplies: U13 - 3.3V supply ( 3.3VA, VCCA) TITLE:
ul4 - 2.5V supply ( VCCA_FPLL, VCC_AUX) Cyclone V GPU REV: 1.5
U1l5 - 1.1V supply ( VCCINT )
Ul1l6 - 3.3V supply ( VCCIO, VCCPGM ) Company: 10103 Sheet: 1/1
U19 - 1.8V supply ( VCC_DDR) & EasyEDA Date: 2020-10-03 Drawn By: nockieboy
1 [ 2 [ 3 [ 4 [ 5 [




1 [ 2 [ 3 [ 4 [ 5 [

FPGA DECOUPLING

Note: Place capacitors near FPGA pins

VCCINT

100n 100n 100n 100n

c84 —T—css J—087 P
TD Are these needed

C42 %C43 %CSS ——C39

[ _

—T—cso —Lcsg —T—c57 —Lcss —T—css —Lc54 —T—cse —Lcss —T—c4o —Lc47 —T—c49 _LC48 _T_C52 =51
IlOOn —l_100n TlOOn —l_100n TlOOn —l_100n TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn 100n
GND
VCC_FPLL
—Lcss —Lcse —Lc97 —che —LC101 —Lcmo —chs —chg —Lcme —Lcms ——ci03
IlOOn T100n T100n T100n T100n T100n T100n T100n T100n T100n 100n
GND
VCCIO
—Lcns —Lcnz —Lcno —Lc:111 —L0104 —Lc:1o7 —Lcmg ——c108 _
IlOOn T100n T100n T100n T100n T100n T100n 100n TITLE: Cyclone V GPU v 1o
GND Company: 10103 Sheet: 1/1
QEQSYEDA Date: 2020-10-20 Drawn By: nockieboy
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FPGA EXTERNAL MEMORY

u10 u18
S27KS0642GABHI020 S27KS0642GABHI020
542 | o, vssQ FE2 542 | o, vssQ FE2
DDRL CSn A3 | .o, veco HE4 VCC DDR DDR2 CSn A3 | g veco FE4 VCC DDR
DDR RST A4 RESET# DQS5 E3 DDR D5 DDR RST A4 RESET# DQS E3 DDR D5
»E2 1 RrU poe [-E2—PDR.DO >3 RFU pe |-E2—PPRDO
DDR CKn B1 CK# DQ7 E1l DDR_D7 DDR CKn B1 CK# DQ7 E1 DDR D7
DDR CKp B2 cK DQ4 D5 DDR D4 DDR CKp B2 CK DQ4 D5 DDR D4
B3 1 vss pQa |24 DPPRDS3 B3 1 vss pos R4 PPRD3
VCCDDR B4 |, boo |22 DDR DO VCCDDR B4 |, boo |22 DDR DO
>E21 RrU pQ1 22 DDR D1 >E2 RFU pQ1 (22 DDR D1
o €1l fyssq veeq R YCEC DR L €l fysso veeq R YCC DR
»E2 1 RFU RFU 53¢ »&21 RFU RFU 3¢
DDR RWDSc3 RWDS DQ2 C4 DDR D2 DDR RWDSc3 RWDS DQ2 C4 DDR D2
GND 8MB GND  GND 8MB GND
TITLE:
Cyclone V GPU REV: 1.3
Company: 10103 Sheet: 1/1
QEQSYEDA Date: 2020-10-27 Drawn By: nockieboy
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