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CYCLONE V GPU SCHEMATICS

REVISIONS PAGE CONTENT

1.0 -

1.1 -

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

INDEX

1.2 -

Added decoupling and supply isolation for TFP410.

FPGA CONNECTIONS

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.

DVI OUTPUT

1.5 -

Trimpot orientation fixed. VCCA fixed to 3.3VA. Protection diodes added to PS2 port. Links
added for AS x1/x4 config. VCCPGM replaced with VCCIO. TFP410 powered from VCCIO.

S5V TO 3.3V BUS CONVERSION

1.6 -

Removed VGA output and TFP410, replaced with tested & verified DVI/HDMI output.
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Cyclone V FPGA

NOTE: Cyclone V A2 and A4 versions are pin-compatible and interchangeable on this PCB design.
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5CEBA2F17C6N
vce VCCA_FPLL |E2
vCC VCCA_FPLL 2153
+5V VCC AUX VCCA FPLL \Yele: VCCA_FPLL
+3V u13 33VA VCCA U14 i - vCC VCCA_FPLL 2 VCC AUX
AMS1117-3.3 AMS1117-2.5 L vCC VCCA_FPLL (12 _
4 vCC
TAB =p2 TAB DFE201610E-2R2M=P2
In % Out In % Out - wac wgie lub
(or 1206 ) (or 1206 ) VCC VCC_AUX
ferrite bead) 4 ferrite bead
cs50 C51 C52 » 2 cs54 cs5 = cs6 C57 =——=C58 xgg xgg—ﬁgé
10UF/16V |c49 100nF —FOOnF 10uF/16V 10uF/16V |c53 100nF _lTOOnF OUF/16V | 10uF  [100nF vee VG AUX
[ [ vCC VCC_AUX
= = Vi
GND DAC SUPPLIES GND VCCA_FPLL & VCC_AUX vee VCCPDLASA T
VCCIO
VCCPD3A
UL11 VCCPGM
DESIGN NOTE: All 10uF/22uF components are SMD 3216 tantalum caps. SCEBA2F17C6N oo Ve Danan
GND GND VCC_AUX
GND GND VCCPD5A
GND GND VCCIO2A
VCCINT ooy |y +5V GND GND VCCIO2A VCCPD5B
J—? T GND GND
GND 8883 GND GND VCCIO3A VCCPD7A8A
L3 A 06> 12 GND GND VCCIO3A VCCPD7A8A
DFE201610E-2R2M ) eo PVIN m GND GND
5 PVIN 1= cs9 60 GND GND VCCIO3B VCCBAT |2
> AVIN 55— 6T 100n TlOu GND GND VCCIO3B ‘o
o _ SS/TRZ[130 GND GND VREFB2ANO
100n 2UF 100K Z2u EXP P GND GND VCCIO4A
R58 by | GND GND VCCIO4A VREFB3ANO (B2
56.2K O™ = = GND GND
uws GND GND GND GND VCC DDR VCCIO5A VREFB3BNO 2
TLV62130ARGTR GND GND _ VCCIO5A
R59 GND GND 1’ VREFB4ANO (12
150K e GND GND VCCIO5B
GND GND GND VCCIOSB VREFB5ANO (Y16
=L GND GND
GND VCCINT - 2.5MHz GND GND Bl4 | yccio7a VREFB5BNO |14
GND C12 | yeclo7a
VREFB7ANO [B13
2‘7‘ VCCIO8A 55
+ VCCIO8A VREFBSANO
oV GND 1
GND
12 e +5V U1r VCC_DDR
11 -
10 1 C64 == C65 R61 AMSLLL7-ADJ 4
0 | l 100n ] 10u 10R o TAB
—| . 3 2] o
100n |  10uFA/16V 100K S2. Exp —_|17 ces . _L In & Out C71 Ic72
R62 m O [} LéJ 33p ferrite bead) 4 | - +
750K L <L = — T~ ——C70 R63 =— T~
511 u1s GND GND 10uF/16V |C69  |100nF 560R  |100nF | 10uF/16V
TLV62130ARGTR »
R64
240K Rl R65
GND
R66
L 560R
GND VCCIO - 2.5MHz | |
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
U15 - 1.1V supply ( VCCINT )
Ul16 - 3.3V supply ( VCCIO ) @ E EDs Company: 10103 Sheet: 1/1
_1.8-2 as : ;
U19 - 1.8-2.5V supply (VCC_DDR) y Date: 2020-10-03 Drawn By: nockieboy
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VCCI

T

FPGA DECOUPLING

Note: Place capacitors near FPGA pins

Assembly Note: All VCCInt decoupling caps are SMD 0402

NT
_T_Cll _L012 _T_C13 _L014 _T_CYS _LC74 _T_C73 _L015 _T_C79 _LC78 _T_C77 _LC76 _T_CSO —_—cCs81

| 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n 100n

VCCA_FPLL

T

_T_ClOO _LC101 _T_ClOZ _LC103 _T_C104 _LC105 _T_ClOG _LC107 _T_ClOS _LC109 ——C110
| 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n 100n
_I ® ® ® ®

GND

VCCIO

T

_LClll _LC112 _LC113 _LC114 _LC115 _LC116 _LC117 ——C118
‘ 100n | 100n | 100n | 100n | 100n | 100n | 100n 100n

GND

VCC DDR

_LCZI.ZI.Q _LC120 _LC121 _LC122

C123 _LC124 C125 _LC126 Cl127 —=C128
| 100n | 100n | 100n | 100n | |

| 100n 100n | 100n 100n | 10uF 10uF

=
GND
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Company: 10103 Sheet: 1/1
;: EOSYEDA Date: 2020-10-20 Drawn By: nockieboy
1 [ 2 I 3 I a I 5 I




1 [ 2 [ [ 4 [ 5 [
U18.3
U18.1 MT41J128M16JT-093:K
MT41J128M16JT-093:K il L9
DDR3 A0 N3 E3 DDR3 DQO 3] NC NC Mzé
DDR3 Al p7| AO DQO "F7 DDR3 DQ1L X111 NC NC 7
DDR3 A2 P3| Al DQl "F>DDR3 DQ2 X NC NC X
DDR3 A3 N2 ﬁg ng F8 _DDR3 DQ3 _
DDR3 A4 P8 H3 _DDR3 DQ4
DDR3 A5 | A4 DQ4 "Hg DDR3 DQ5 VREF_DDR3 u18.2
DDR3 A6 Rg| Ad DQ5 G2 DDR3 DQ6 MT41J128M16JT-093:K
DDR3 A7 R2| A6 DQ6 {7 DDR3 DQ7 M8
DDR3 A8 18| A7 DQ7 ["57 DDR3 DQ8 11 VREFCA
DDR3 A9 R3| A8 DQ8 "3 "DDR3 DQ9 Cot VREFDQ
DDR3 A0 __L7] A9 DQ9 "Cg~ DDR3 DQI0 00n Al
DDR3 A1l ___R7| A10UAP  DQIO "E5"BDR3 DQIL I vDDQ
DDR3 A12 N7 | All DQ1l "A7 "DDR3 DQL2 = VDDQ
DDR3 Al 13| Al2BC# DQI12 FA5BDR3 DQ13 GND vDDQ
Al3 DQ13 "BgDDR3 DQ14 vDDQ
DQ14 A3 DDR3 DQ15 vDDQ
DQ15 VDDQ
DDR3 BAO _M2| . LD0S F3 DDR3 LDQS P ¥BBS
DDR3 BAL __N8 G3__DDR3 LDQS N
DORZ BA2 3| BAl  LDQSH Q VCC_DDR VDDQ
BA2 C7 DDR3 UDQS P
DDR3 CK P J7 UDQS g7 DDR3 UDQS N
DDR3 CK N K7 | CK UDQsH#
DDR3 CKE K9 | CK# E7 DDR3 LDM VDD
CKE LDM 53 DDR3 UDM VDD
UDM VDD
DDR3_WEn L3 VDD
DDR3 CASn__K3| WE# VDD
DDR3_ RAS 13| CAS# vDD
DDR3 CSn 12| RASH VDD
CS# T2 DDR3 RESETn vDD
RESET# VDD
DDR3 ODT K1 L8 DDR3 ZQ
oDT ZQ
R7
240R
GND

VCC_DDR

Y ciz9 Y ciz0 Y cis1 Y ciz2 Y_cizz_1_ciza
[ 4n7_~J 4n7_~J 4n7 ~[ d4n7 —[-d4n7 —[d4n7

Cs2 _Y_Cs3 _1_Cs5 Y cCsd Y cso _1 css _1_cse _l cs7

T 0.47u~]” 0.47u”~ 100n TJ~ 100n TI~ 100n T~ 10n "I~ 10n "I~ 10n TITLE:
Cyclone V GPU REV: 1.6
NOTE: Decoupling caps to be placed near SDRAM power pins =
GND @ £ EDA Company: 10103 Sheet: 1/1
asy Date: 2020-10-27 Drawn By: nockieboy
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