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AR% ALTERA %l FPGA FFAFE 5 RIIBiR—mEHT 6 AX530 , LRI A&
RO ALTERA By CYCLONE IV %51 FPGA , 81575 : EPACE30F23C8, Lt7X FPGA 2 FBGA
o= 484 M5, BEEFEREEHEIRIIERO. mat BB B TR, &@iE B
RIS, CIFEEERATERE. Tldztl. SIRENA. ICKIE. HMTeEFMETA |
RN EETERSEREF. FPGA . NMARRFEIFMDIY &,

—. @n

.

EXE |, WX FPGA FF A Fa R TR SAVIIREN A,
IFRFFRAREEFANIZE ALTERA 2F]H9 CYCLONE IV %1 FPGA 1579 EPACE30F23C7
484 /N5 |BRY FBGA %5, ItER FPGA RISSIRAN NEIFIS

e = o S 2 S 2 12 e
] prr] i L ] i ri] (Y] o
Resources = e e = e e e e )
] a =il o o P a =
i i 1] 1] w i i i o
Logic elements (LEs) 6,272 | 10,320 | 15,408 | 22,320 || 28,848 | 39,600 | 55,856 | 75,408 | 114,480

Embedded memory

(Kbits) 270 414 504 594 594 1,134 2,340 2,745 3,888
Embedded 18 x 18

multipliers 15 23 56 66 66 116 154 200 266
General-purpose PLLs 2 2 4 4 4 4 4 4 4
Global Clock Networks 10 10 20 20 20 20 20 20 20
User I/0 Banks 8 8 8 8 8 8 8 8 8

Maximum user 1/0 @ | 179 179 343 153 532 532 374 426 528
Hrp , FERISH,

ZHEERTT Logic Elements/Cells : 28848 ;

Total RAM bits : 594Kbits ;
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#RE 50M IEIRERIR | AR HFSERIRTENR ;

3 B% 40 £899 O ( 2.54mm [8)EE ), B 102 M7 10 O, 3 B8 5V IR, 6 B
3.3V HER ,9 B GND, aJLARRYHEE 3 4™ 4.3 <t/7 < TFT #1 AD/DA t&REY RIS,
FRER T JTAG O , 7%y FPGA 1T EdFIfEFE L.

1 B& Micro SD REE , ¥ SD &= SPI &3,

—p& 2.5V EBJE, % FPGA (910 BB/ 3.3V 1 2.5V mJik,

Http../7www.heijin.org



AX530 Datasheet ALIN(
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=. HiE

FEREIN | FEAIRMLEERRE DCSV |, iBERFARETHIREIR A EREISAIREIR |
PASiRIATT AR, FFARR ERYBIRIRTHRSENT:

CN1

%ﬁ SW1
5V EJE — U6
TN /?i———— i 3. 3V/2A FPGA/GPHY
S— Y O MP1482 JFLASH/USB
— R
FLYEFF 2% - U4
1.2V/2A
MP1482 FPGA Core
U5
1.8V/2A
MP1482 FPGA/DDR2

U9

VTT

—_—

TPS51200 VREF  DDR2

LT1117 2. 5V/0. 8A

FPGA analog

VCCIO (Fi88) FPGA Bank7

.| LT1117 10

2.1 [REEAHEREEOSD

FrARIRIEID +5V 8, @I= DC/DCEELSH MP14824&{Lp+3.3V +1.2V, +1.8V
=ERERIR JEIT 2 B LDO LT1117 74 +2.5V BRI VCCIO(2.5V) , 1.8V &g TIA TPS51200
45k DDR2 F5ERY VTT A1 VREF BBJE. B ERIRSBCAITIEEAN MR

il 1gE

433V FPGA, LIK® , 820 , RTC, FLASH, EEPROM
USB2.0 LA SD card

+1.2V FPGA Core

+1.8V DDR2, FPGA Bank3 Bank4

+2.5V FPGA Analog Power

VREF, VTT 0.9V, DDR2 &% [FHim#EmRE &
VCCIO 2.5V, FPGA Bank7 ®Ji%
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FPGA A9 BANK7 A9 10 BBJERTLUEE R EAIREN O RRGBAYEEFE (R158,R159)Ji%HE, =
R158 &3 R159 A~ZZehY Bank7 AY IO B2 3.3V; 2 R158 A"&edE R159 &3ht Bank7
A9 10 B9 2.5V,

FPGA & BANK BB ELHEL :

BANK Inge BE &it
BANK1 | 1000M LA 3.3V

BANK2 |¥REOJ1 3.3V

BANK3 | DDR2 1.8V

BANK4 | DDR2 1.8V

BANKS | ##8&. ¥EOJ3 3.3V

BANK6 | USB. SD -KEE 3.3V

BANK7 | LEDYT , ¥ EOJ2 3.3V/2.5V | 10 EBEA]E
BANKS | 4fi. EEPROM, VGA, RTC. UART 3.3V

FefiITEiRLt PCB AYA{R , 5KFH 6 = PCB , FER 7 IRZAYRBIRER GND & |, (£182 NI
RIRAYEEIR , BEEIFRETFRYREM. £ PCB i LA 7R BIRINNR , LAMERFH
AR ERIEBE,

Y., FPGA

MEEENAET  RAIFHEA FPGA 1S EPACE30F23C8 , BT ALTERA AF
CYCLONE IV f97=ER. WEVSH) FBGA 12 , 484 3. BRIBBA—T FPGA SIHIEENL.
125 AR FPGA SRE3E BGA $33540 , EA 144 518 , 208 BIBIAY FPGA itSH , #BiH93 B
ENREHFAR , b 18] 144, 15) 208 22, T4 1A BGA HEGHLE | 3|
HERTARFE+ TR | LN E3 |, G3 5%, FII(IEERIEENRR , FRINF
B+ #FXM e , RAERT FPGA 951/, H5EiXA , Hi1KES FPGA BXENIZD
EBoAYTIEE. Bl 3.1 AFTANRFTAIAY FPGA i HSCIE.
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1) FPGA 5B

& 3.1 FPGA S /L)

EPACE30F23C8 T HFIEME2ZERE , NER RAM EXLSE | SifEER , £BATHhRLS
110 O , AEEER FPGA ZEZFESEAE. AX530 FAIRLER FPGA BIEAYEIEIN

THE 3.2 =,
=) ) o™ o (=) 7] ) L
& 5 o ) ] = i 5 =
Resources = e e = e e e e )
& & P a g a a 5
w w w w w T} w ]
Logic elements (LEs) 6,272 | 10,320 | 15,408 | 22,320 || 28,848 | 39,600 | 55,856 | 75,408 | 114,480
(E}Q;'J?tes‘;'dec' memory 270 | 414 | 504 | s94 | 504 | 1134 | 2340 | 2745 | 3888
Embedded 18 x 18
multipliers 15 23 56 66 66 116 154 200 266
General-purpose PLLs 2 2 4 4 4 4 4 4 4
Global Clock Networks 10 10 20 20 20 20 20 20 20
User 1/0 Banks 8 8 8 8 8 8 8 8 8
Maximum user /0 (7 179 179 343 153 532 532 374 426 528
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2) JTAG #&0

BRIk FPGA BECEFIERIEN : JTAG 0. JTAG EONERRERETITFRE
Fr (.sof ) T&EI FPGA FEiBECESH(jic) FEEIECE S/ EPCS64 #1, sof ST TEE!
FPGA [5 , IHBLUEEISEX , FELHEEFR ~EA L, BECEIEE TR HRY JIC X,
iHELIEMASES |, B LBIG FPGA ElECE R EPCS64 HRRIBLE N4 HIETT,

& 3.3 i JTAG ONREERS , EFiZKRE] TCK,TDO, TMS, TDI XIUMES,

||| R26 .1K/1%Tcg é i
TDi ; )
; ;jJ(NMKHE’/JMS 35 VCC2V5
VCC2v 5 2

p ——
Vcczvjﬂ/\/\'lok(mwtﬂ 9

E 3.3 [REEHF JTAG #0550
JTAG #MKFA 10 89 2.54mm TrERYEZRs | B 3.4 79 JTAG EOEF AR EAISEY)

[E] 3.4 JTAG E[OC4E .

3) FPGA {HH5| i

BEToR , AR —T FPGA IEEIRS B3R5, H VCCIO J9 Bank RYMEES|H , iRES
A~ BANK Frytizay 10 OR9EBE |, i@idE 3.5 Af~eJ &l , Bankl , Bank2 , Bank5 , Bank6 ,
Bank8 #ZAY2 VCC3V3 XLt Bank XFRzAY 10 BB A 3.3V ; Bank3 Bank4 A9 DDR2
FEK10 73 1.8V, FRLAFRA1ZRYZ VCC1VS,; Bank7 Efilig& /9 VCCIOT7 , TEIXEEEAIATLA
RIEE R RRIA TR ERNER BIAF(WZHE 3.3V AEidE R158 FUEEEH#E] R159 ,
¥ BANK7 BB/EZE A 2.5V, MNRAEEHMTEXRK , ofLUBEERERERSH U19 SRELMARRISR
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ULK 1y VGEIV2
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e d B | VECIO2Z VCCINT "Rp7g VOOV 15 vecan Fs
VCC3VE-$—{q| VCCI02 VCCINT i1 — VCCIVi—————"—| VCCD_PLL2 GNDA3
Wi | VCCIO2 VCCINT [pyp o - vis
. veeioa VeCINT L NN E— G GNDA4
W] VCCIO3 VCCINT [y7g Uls VEED_PLL3
$355| VCCIO3 VCCINT — 8 | oo
VCCIVE—4A05 VCCI03 VCCINT |py- MRS Ak NS =
wo_| VCC CCINT Py VCCIV3——————" VCCD_PLL4
ws | VCCIO3 VCCINT fpig -
VCCIO3 VCCINT (g EPACE30F23Ch
Yi4 VOCINT I'R10
Wig| VCCIO4 VCCINT (373
%W | VECIO4 VCCINT [g
VCCIVE-#yy13| VCCIO4 VCCINT g1 e Ve
mEa | VCCIO4 VCCINT [Ri3 veeigavs TES2NS
=—{ VCCI04 VCCINT [y~
vio | . VCCINT "pi3 ”
. . pI§ | VECIOS VCCINT prg T veco?
VCC3V3-#-5 VCCIOS VCCINT 1 T
TT5| VCCIO3 VCCINT [7g .
VCCIOS VCCINT Hyg—— c8s | cas
o =
E19 VCCINT 513 jue Lo or
G19 | VCCI06 VCCINT T

VCC3V3-# 15 VCCI06
35| VCCI06
=—{ vcCioe

i . [DI2 VCCIOT
VCCIOT—¢q75 | VCCl07
Di6 | VECIOT NCESV

$oO1s | VCCl1O7 u1o
VCCIOT e - 4

A2 N TAP
D31 VCCIO8 . l ! 5
veoavy VCCIO8 Lo _Lv H apyenp out [

D% | = 3 -

BT1| VECIO8 v Jour _| s e

Ex | VCCIO® = 0.1uF 10uF
— VCCIO#& |-

EP4CE30F23Co

VOCIQ2Vs

3.5 FPGA EBJES |

A. 50M BiFSRiR

4.1 BUAFA] EIMRRIRVEFFARIR AT RS S5S0M BIREIREBES. MR IEEE
FPGA B9£BRTEh(GCLK Pin T21) , X4 GCLK aTLAFSRIKE) FPGA WEVAFBEHREE , AP
afLABISECE FPGA PIERAY PLLs SRECIIESAIRT.

VCC3V3 L4 X1
4 1., 13 R29 33R T21
BEAD ® VDD OUT VAV
/10
R30) LOK/1% | ve oD 2
C66 50Mhz 1
C68 =
0.1uF 4. 7uF

T L

4.1 50M BiFER
4.2 NEIRERIRSLHIE
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4.2 50M BiRERIRSCYIE

RIS | IS EL

SIRI=TR FPGA 5|k
CLK 121

7~ BeBEGCH

FERIREFERT—hR 64Mbit XKANNHNEESH , BS54 M25P64, S HIRECESCH
EPCS64 e2ia , i IEMECE S kiRt , fJLAERAER EPCS64 Bin], HFERIAERK
M EFERYT BEECHRYLUER FPGA RANEEEENEFE ISR O LURFEERS.
LEH LB, BB EPCS64 BEEEREER FPGA F , REHITIEIT.

SPI FLASHRYE/FRELSHIERSEHIRS. 1.

SR EE B

'R

e

2=,
u7 M25P64VMF 64M Bit ST
2 5.1 SPI Flash (YBLEFNSE

5.1 NEEETHEREETRYERS.
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YOOIV
CI76
u? I
ASD0 -> ASDO 15 ASDI NCE l uF
24. oo b
S 54W 2916 DCLEK ::-r:r: 2
nCs0 H—nesS0 s paTa 2 B135, ~588 DATAD  ch g4y
10 1
_l_— GMND "\C_‘ .
= Nea B
NC4 7=
NCS ﬂli
NC6 [
NC7
NCE —
MISPR4VME
5.1 BeECHEEREE
BEECHSIMSE
S|BI=&%R FPGA 2|i
ASDO D1
DCLK K2
nCSO E2
DATAO K1

3.5 AEET A EPCS64(M25P64)fE[RIEEFHIZES .

...............

E3.5 RESHTYE
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+. QSPI FLASH

FEiR_ EEBT—H 256Mbit X7\ Quad-SPI FLASH i H BB F &R EuEa st |
SHEE W25Q256 ,&f#H 3.3V CMOS BIEinE. BT ERIIEZKSFE /EERS , QSPI
FLASH aILMEARPEURHIEREFE, TERBRAFEEE | BIREENRENEES.

QSPI FLASHRIE (B STIERSHNRS. 1.

ShRE 8= e
(s
ul7 W25Q256V 256M Bit Winbond
% 6.1 QSPI Flash fYEISFIS 4K
6.1 73 QSPI Flash 7£[RIEEFAIERS .
VCC3V3 VCC3v3 VCC3v3
T 1 i ]ﬁ;
138 R139 2141 K%
K-'1°-§K-'1‘!n K/1% £
= U
QSPI_MISO3 11105 HoLD B Ik H$ g QSPL CLK
| vcT 100 DIN {7 QSPTMISO0
e
I ¥ )
%—z NC2 NC5
QSPL C¢ &5 D
GSPIMISO1 & TR S orpour  weio = RIA AR« osermmsor 5
W2SQ2S6FVEIG _|_
QSPI FLASH

6.1 QSPI Flash iEEREE

6.2 9 QSPI Flash BIsC4E]
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Ky
c142 fini>
R100 [
R139 [(iiileesm - = Cl40

C157 D w== 5
o
R141 ({0} ==

=
2
S
|}
3]
~
>
o

|
s

2
-
-
=
-
-
~
-~
-
™~
-
-
-
-
-

unnsinad

R13'O o) ::
nuz%g e %%]]:;;:

':'\-l ----------- j
| RupsfRe) : :

El 6.2 BeES A STHIE

BB CHSIMSES :
E = FPGA S|H]
QSPI_CLK A7
QSPI CS A6
QSPI_MISO0 B7
QSPI_MISO1 B6
QSPI_MISO2 E9
QSPI_MISO3 B8

J\. DDR2 DRAM

FrERIRE T — =i DDR2 DRAM, S : MT47H128M16HR-3IT , F& : 2Gbit
(128M*16bit ), 16bit 5%, FF&HR L FPGA f1 DDR2 DRAM #HiZEAIZ BANK3 , BANK4
VIO , B2 1.8V, FPGA iR DDR2 Z[ARVIEEAIRIHIERE R 166.7MHz , BIEIRRE&S
A& 333MHz, DDR2 BURMHRIT BRI S S RMESTRME | HAMEBERITHI PCB iR
IMREE7T0 %8 7 [LECFEIE/2RinFEME, ELE RS , E4FKEH |, fRIE DDR2 HIEiEN
ERILAE,

DDR2 DRAM RYREAERZTT=VANE] 7.1 Fs
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ALINX

WECIVE

mF  QmF

12

B3
DDEZ_413 <<m—gz—DDm h13 HC_Al%
DIFZ_4l# TR AL5 Ry | HO_Ald
DLEZ 415 — |

DDE2_0DT —— = apT

= MT47HIISML6HR-ZIT

T S WE 77 DDR2 1S
T ST 2 DDE2 nWE
T hEAT 77 DDEZ nlas
] .7 DRI MEAS
T SR 27 DDR2_CLE_]
7 DDF2_CLE P
b1 2
pcy T 2 DDR2_AN
. =1 77 DDE2_A1
T S 7 DDRITAZ
bt ] -7 DDR2_AZ
H AT 2 DDR2_&4
) 5 27 DDRI_AS
Sl = 7 DDF2_AR
5y = > DDRI_AT
T i) -0 DDR2_AS
T AL 2 DDEZ_AD
T S AIT 2 DDR2_AL0
piv) ] DDR2_AL
DDRZ_AL
13 DDE2_BAD
L2 TDRa DAl 7/ DDR2 B0
LT —TOFr EAy /DRI EAL
[—————=———2'DDE3 B}
K2 DRI CEE
=" DDR2 CKE
F7__ DRI DOEO
BT 7 DDR2 LQE0
FFr— 2 DDR2_ D51
Bz TDRZ DML 7 DDE2_DBD
) DDR2 M
] 2
51 5 ¥ DDR2_Dgn
iy _ 2 DDRZ D1
= 7] 22 DDR2_ D2
T 5 7 DDR2 D3
Y T 2 DDRZ_ D4
F1 TR ¥ DDE2_ DS
7 = 22 DDRA D6
T 7 DDR2 D7
T7 i) 7 DDR2_D0E
5 = 27 DDR2IDO9
T, W 2 DDEZ_ D10
TT 5 DDEZ D11
T 5 - DDR2_ D012
BT = 7 DDE2_DijL3
So] = = 27 DDRZ D14
DDR2_DiLs
o]
[

PR

e g e B B B e B e

= maa

PArArs

A A A A A R A AN

DDgI_z_VTI

T DTFD rFAS s

s S --’;ﬁ”—ﬁ
i ﬁ
WY ”ﬁi
-
W s
SAL] '\/ﬁ
Sl o
- ”ﬁi
s e
. =

& 7.2 3 DDR2 DRAM 34

7.1 DDR2 DRAM [REEEIER>

€ 7.2 DDR2 DRAM =C#E

DDR2 DRAM s5|#I43Ee :

LED3

LED4

E

SIHIBTR

FPGA S|H

DDR2_DQS|[0]

AB9

FEWHHE
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DDR2_DQS[1] V10
DDR2_DQ]0] AB8
DDR2_DQ [1] Y8
DDR2_DQ [2] AA9
DDR2_DQ [3] W10
DDR2_DQ [4] V11
DDR2_DQ [5] Y10
DDR2_DQ [6] AB7
DDR2_DQ [7] AA8
DDR2_DQ [8] Y7
DDR2_DQ [9] U9
DDR2_DQ [10] V8
DDR2_DQ [11] W6
DDR2_DQ [12] W7
DDR2_DQ [13] W8
DDR2_DQ [14] Y3
DDR2_DQ [15] AAS5
DDR2_DM[1] V5
DDR2_DMI0] AA7
DDR2_A[0] V6
DDR2_A [1] u13
DDR2_A [2] V7
DDR2_A [3] T14
DDR2_A [4] u7
DDR2_A [5] u1s
DDR2_A [6] us
DDR2_A [7] R16
DDR2_A [8] u10
DDR2_A [9] R14
DDR2_A [10] U14
DDR2_A [11] T9
DDR2_A [12] R15
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DDR2_A [13] T10
DDR2_A [14] Tl6
DDR2_BA [0] Y17
DDR2_BA [1] W15
DDR2_BA [2] V15
DDR2_RAS_N AA4
DDR2_CAS_N AB10
DDR2_WE_N AA3
DDR2_ODT AB5
DDR2_CLK AA17
DDR2_CLK_N AB17
DDR2_CKE AB3
DDR2_CS_N Y6

$1.. EEPROM 24LC04

FrAEMRMRE T—H EEPROM , BUE/ 24LC04, 587 : 4Kbit ( 2*256*8bit), B 2 M
256byte B block Hpk, 1B IIC RE&HITES. ik EEPROM F2NTES IC BE&HNIEE
7. EEPROM —fRAENEHERERIT L, FIE—LEHEME | IHEAEL. XS
BRMEEE , BEREIMNTL | LARRASELR/  BIMEIEEEE | XN TFHBLXImAEK
RErEmEkR , BN E%ERE. B 8.1 3 EEPROM HRIEE]

VCC3V3

VCC3V3

Rm; R132 -
47K 4.7K C155
0. 1luF —— Ula
— B 1
= vVCC AD |5
5 — WP Al |3
[+ 3
EEPJ'O d 2c %1J> - : * SDA (\D
24LC04

8.1 EEPROM JEIEEERs>
8.2 3 EEPROM L
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C157 @ =

R14) {R] -
-
-

-------------

8.2 EEPROM 347E

EEPROM 35|45 Ee :

S|IAR FPGA S|
EEPROM I2C SDA A8
EEPROM I2C SCL G11

+. SERIAYER DS1302

FF&RRIRE T — FSERTRTER RTC &, BUS DS1302 , fBRIThEEEIRME] 2099 FHAYH
Tge , FRARSMIEEER. RRFTFEMENE , P4 RTC fiFEE S REFm.
fibINERTRESZE— 32.768KHz RITRATtH , IRAUSHRVRT RIS |, IXEEABELL RTC
AJLUERBRRHASTMEBET M. RSATFmERLE |, SERETE LUERIETT , —iFH
BRI EEithEe RS R e B 9.1 FRY BT1 AeEithEE B JSAMNE 515 CR1220 ,
FEED9 3V ) AL , RSkt , AiBMEERI LIS DS1302 HEE | iXtF , AE~mE
&t ,DS1302 EPRIERIETT , A=l , TLURMIFELARTRIRENSE. Bl 9.1 /9 DS1302
JRIRE]
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VCC3V3
BTI
VBAT IN
] Cls6
IO.IUP
VCC3V3
| BATTERY uls  —pe -
4 - . 6
2 Q0 Vo
RI134 ¢ RI33 ¢ RI3S L} 3 % SS
47K 2 47K 2 47K 2.768Khz P s
3 LK A
RST =
< DS1302
RTC_SCLK > P RTC SCLK
RTC_RESET RTC RESET
RTC_SDAT ) RTC SDAT

] 9.1 DS1302 JRIEE
9.2 73 DS1302 L4

42 "we LM ) Rry33 LUt

ALIN?

& 9.2 DS1302 sYE

DS1302 #O5IMIHE
B ER FPGA S|
RTC_SIO E6
RTC_RESET G9
RTC_SCLK ES

+—. FIRLAIKREO
Fr&a#R Ei@id Realtek RTL8211EG LAKM PHY S HAAFREEMEBBERS.
TL8211EG A 3<#F 10/100/1000 Mbps BihEM L& EHENES |, Bid GMII #ER FPGA i#

EBEMHHEK 22 /45



ALIN 2 AX530 Datasheet

T8UEE(S, RTL8211EG X#FMDI/MDX HiERN. , SFERERIEN , Master/Slave BIi&ERT ,
35 MDIO R4k T PHY 7218,

RTL8211EG EEESHG—LEAEERY IO USRS NTiEE I ITIFEZ. K 10.1 #F
AT GPHY & EBZ EHENAREER.

ficE Pin ) 588 feEE
PHYAD[2:0] MDIO/MDC #&z(aY PHY itbiit PHY Address /3 001
SELRGV 3.3V,2.5V,1.5/1.8V EB[Fi%iFE 3.3V
AN[1:0] BiEiE (10/100/1000M) Bi&EML
RX Delay RX A% 2ns ZERT SERY
TX Delay TX Bd$h 2ns FERT SERT
MODE RGMII & GMII 1% GMII
% 10.1 PHY S HEGAEEE

LLRIEERITICLAIKKAS , FPGA 1 PHY i 5 RTL8211EG HIEUR(EHATEIY GMIIL &
SIE(S fEimETEh g 125Mhz, alAdeh E_RXC B PHY 124t & %AT4h E_GTXC B FPGA
IR, BURERTEPAY EFHAREE.

L RIEERIEILAKMAT FPGA 1 PHY it 5 RTL8211EG RIEUEEmATEE MII B4k
B(E , (R 25Mhz, #2ETeh E_RXC FIAIERTER E_TXC B PHY S 1M | #UEE
A EAY_EFHASREE.

& 10.1 79 FPGA 5LLKM PHY S HiEEREE!

E_MDC
E_MDIO MBICO
E GTXC
E TXEN '
E_TXER TXEN MDI[3:0] +/4e—» & .
E_TXC TXER DL | \" :
LDL | . .
FPGA E RXC RTLS8211 i~
= RXC EG RJ45
E_RXDV YDV
E_RXER RYER
- E_RXD[7:0] RXD[7:0]
E_COL
E CRS E%
E_RESET RESET
25Mhz
Crystal

& 10.1 FPGA 5 PHY &EiEREE

10.2 ILAKR PHY 5 F B9 =]
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& 10.2 LIKM PHY A sEiE

ALINX

PAKRIS |l 93 B
SIMIEFR FPGA Sl &FiE
E_GCLK H1 GMII &Rt
E_TXDO F2 RIEEYE bit 0
E_TXD1 E1 RIEEWE bitl
E_TXD2 G4 RIEEWE bit2
E_TXD3 J1 RIFEYE bit3
E_TXD4 H5 RIEEHE bitd
E_TXD5 J3 RIEEHE bits
E_TXD6 K7 RIFEYE bite
E_TXD7 )7 RIEEHE bit7
E_TXEN G3 RIXFREES
E_TXER L6 REBRES
E_TXC J4 MII &R
E_RXC E3 GMII U A8
E_RXDV J6 REIEBES
E_RXER B2 EIEHEEIR
E_RXDO H6 FEIEE Bit0
E_RXD1 G5 FEEUE Bitl

FEWHHE
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E_RXD2 H7 FIEE Bit2
E_RXD3 E4 FEEHE Bit3
E_RXD4 D2 FEIEUE Bitd
E_RXD5 C1 FETEE Bit5
E_RXD6 C2 EIEUE Bito
E_RXD7 B1 FEIEUE Bit7
E COL H2 Collision (&
E_ CRS J2 Carrier Sense (5
E_RESET F1 SUES
E_MDC K8 MDIO &E12T$h
E_MDIO L8 MDIO ETEiE

+=. USB=

FF&EMREETSilicon Labs CP2102GMEJUSB-UART F, USBEECISRAMINI USBiE
A, ATLABR—RUSBZIE EiEizRl L PCAIUSBOMITER OEIRERE .

USB #£s8 ORY/RIEEIGNE] 11.1 Fx

o ]

RIS T TT

10K ==~
b i i Lls
RED mmen = .
| EZZEZ ypo [t

RET
. C168= C14
R1S3 TuF | 10wF
23 | o L2
#— TS
#—rz{ RTS
U -.|=.:'_|=.\|])§§ | TXD
LART_TXI RXD
nz
X—%-i— DTF VEL —-—1H
T SLISPEND REGIN VCC
#—{ SUSPEND ) o
—T RI o he
e DED o v b
#——|bsk QUEERE GNDE S S
zzzzzz FEEE
,_)ﬁ,,l_l_fl CPII024GM o ] MmI_UsE

11.1 USB #28 (1/RI2E]
B 11.2 % USB $5ER IR
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)
e

w
~
—
o
R1
t

T
o

TS
e o

|||||||

& 11:2 USB 28B4 E]
BIRXEOESIRE T 21 led $57~¥T LED7(RXD)#0 LED8(TXD) , 24 UART O(J2)i&Ekz
F| PC g9 USB OAY , LED7(RXD)#0 LED8(TXD)Sie B O RB B HIEAHEE ERBEIEE

%, WE 113 fs

VCCav3

UART_CTS » 343 CTS
UART_RTS{é 55 RTS

TXD
25 RXD

UART_TXD »

11.4 USB S8 1{ESITTYE

BOSIIHES -
S| FR FPGA 3|j]
UART_RXD G7
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UART_TXD F9

+=. VGAiEO

%2 VGA #£0  BERSIAREAIREE  BAXMEORHENE s FRFEREO ,
MIRSLERR CRT E/nesiXFR | VGA ZORBFER , HE—BRRAES |, 35 VGA #
MiE#FR /9 D-Sub 0.

VGA #O2— D 840 , tEHEA 15 #H9L . o=HF , 8HRA. tHREENE 3
R RGB BN EESH 2 iRFEELSES HSYNCFI VSYNC 3.

SIE) 1. 2. 3 DRINLAGRE=EEEIEE , /9 0~0.714V peak-peak ( IE-IFE ), OV
&L | 0714V KRG, —LIMRERRSFRNE 1Vpp RUHEBT,

=EERR&RZiRITEEEY 75 BiE, WE 12.1

a1

& 12.1 VGA TS ERrEE
HSYNC #1 VSYNC £33 01780E RS 5FEHIUI‘E§5(TEITJ/ , A TTL BB, FPGA Regmitisi=
{55 , ™ VGA --%E’\J R. G. B ZEIES , VGA I FHEINESRBIE— M RaIEHE
FEFRSRSCIN, XANEEREERREATLAAE 32 /\ﬁ%r FRATBIEBES 64 MEEFRAIER
855 (RGB 5-6-5), VGA Z[ERD RN TE 12. 2 Firr

VA R N —
i : -] 0
. o ° (=]
] @ 4 0
i E 0.5 1 0 ° o
ki 5K 215§ 4 — o
: o TR X i Ho%0.
' * i il — VGA Connectar
e
L ]
L H

VGA

& 12.2 VGA O RIEE
12.3 5 VGA #Z[OL4E
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11.3 VGA #O04E
VGA O35 58S

SIIETR FPGA 3IHl &FiE
VGA _B[0] G8 BLUE[O]
VGA _B[1] G10 BLUE[1]
VGA _B[2] F8 BLUE[2]
VGA _B[3] c7 BLUE[3]
VGA_BI[4] F7 BLUE[4]
VGA_G[0] B4 GREEN[O]
VGA_G[1] E7 GREEN[1]
VGA_G[2] C6 GREEN[2]
VGA_G[3] D6 GREEN[3]
VGA_G[4] A5 GREEN[4]
VGA_G[5] B5 GREEN([5]
VGA _R[0] B3 RED[O]
VGA R[1] C4 RED[1]
VGA R[2] A3 RED[2]
VGA R[3] A4 RED[3]
VGA R[4] C3 RED[4]
VGA_HS F10 TRZES

VGA_VS H11 R ES

EBEMHHEK 28 /45
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4. USB2.0

FF&IR L@ Cypress CY7C68013A USB2.01=#I88 5 H LB PCSFPGA B EREUEE
= CY7C68013AIEHIES e TS E AR TREINNN2.0MEEE | SIFEE ( 12Mbit/s ) LUK
{IIE ( 480Mbit/s ) &=, FIFIEIE AAUSBLERZPCRIUSB OFIFF RREIMINIZELRIUSB (J6)
AT LA TUSB2 O EUEE(S.

CY7C68013AZ—FREmUSB2. ORI HRE. BITEEpUSB2.0UR RS, SIE(BR{THEO5|
% , serial interface engine). 1Z3EAY805 LitRHIBRLAN FTSRIZAMBEOF— N R,
CY7C68013ASHERHRANEERES , BIRHAIGPIFFFIFOMFMERTLISFPGA, DSP,
ATA, UTOPIA, EPP, PCMCIAZSCHI oA HOBIR R .

CY7C68013 AT A =RE—1"24MHzRYBRIRIZAETTY, FPGARICY7C68013AIERZAYRE
Egn13.1

13.1 FPGA #1 CY7C68013A iEizE
&) 13.2 79 USB2.0 ZB2A9SCYIE] , U12 J9 CY7C68013A , J10 9 USB =01,
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.
-
1
«
.
-4
-
-t
-
-

ALINX

" E12.2 USB2.0 [

USB2.0 5|43 :
SIIETR FPGA 3| &FiE
USB_CLKOUT K18 12-, 24- or 48 MHz Rtffig
USB_IFCLK H16 BB ENES
USB_FLAGA F22 RE&mLES
USB_FLAGB F21 REHHES
USB_FLAGC G18 WSHHES
USB_SLCS H20 Slave FIFO Fi%
USB_SLWR K17 Slave FIFO B{5&
USB_SLRD J17 Slave FIFO i&zE
USB_SLOE H18 Slave FIFO =4t saE
USB_PKTEND H21 BERES
USB_FIFOADR[0] H19 FIFO fiititit O
USB_FIFOADR[1] H22 FIFO RYtthlE 1
USB_FDI[O0] C22 USB #4iE Bit0
USB_FDI[1] H17 USB £fE Bitl
USB_FDI[2] D21 USB £fE Bit2
USB_FDI[3] D22 USB %3 Bit3
USB_FDI[4] E21 USB &fE Bit4
USB_FDI5] E22 USB i Bit5
USB_FDI[6] F19 USB 4 Bit6

FEWHHE
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USB_FD[7] F20 USB #4E Bit7
USB_FD[8] 122 USB #4 Bit8
USB_FD[9] J21 USB #4E Bit9
USB_FD[10] J18 USB #§#= Bit10
USB_FD[11] K22 USB #§#z Bit1l
USB_FD[12] K21 USB &fz Bit12
USB_FD[13] K19 USB &fz Bit13
USB_FD[14] L22 USB &ifz Bit14
USB_FD[15] L21 USB &ufE Bit15

Th. SE0

AXS515FF&MR{ERWolfon WM8731 Eiiiéwfi#sS ( CODEC ) SR ABFiRtESRERE
SISRHE. CRXIFERXIAN. SERMAURZGER RO | SRESRESKHZEI96kHZBIRTE,
WMB873137#F 12S/PCM/ACY7 EFEOFR2CEFIEO , BRI LABEI2CIE 4T
WMB8731i# {75725 &,

El14. 1451 T SR B A RAYRIEEE.

(CCIV3 I_AVCCIVE
Lé~vvv
C13 135 C136——C137
WE | OInF WF | 0.oF
= P\VW_AGND

DBEVDD

14.1 FPGA 1 WM8731 i&EE
14.2 FESTERSHISTIE , ULL JoWMST31, J7 HESRAN , J8 HEEREA , J9
FE SR,
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ALINX

~ %

'

‘i VGA noE‘_'_‘]'fUQf"‘ A
PPy v

for " IR0

IV

R399 ity s
C157 [BE) v

R141 [ j \ oo

R138[T] - :
auz['_'] w——

& 14.2 USB2.0 FEE

EHITWMS8731 kY FPGA S| e :

SIMIEFR FPGA 3B &FiE
VM_I2C_SCLK A10 WM8731 IIC Af§eh
VM_I2C_SDAT B10 WM8731 IIC Af§h
VM_BCLK B9 SSUERTMES
VM_DACDAT E10 SR
VM_DACLRC A9 DAC LAEE
VM_ADCDAT D10 SIREUERAN
VM_ADCLRC C10 ADC EAEE
75 DM
D =(Secure Digital Memory Card)2—MEFHSARRNEILZHFEFR

, 1999 [

EIZM‘ FESES | £5FRSF5EE SanDisk ABI# TR A MK, 2000 FiXJLZRA
BIARMIZT SD th<(Secure Digital Association f&#R SDA) , BERIEA , 3| TAE &
240, EHE$E IBM , Microsoft , Motorola , NEC, Samsung &, EXLMS] AYHERD
T . SD RER N ERIBESISREFNAR ZH—FFER.

~ENEIFEERNEFERE | i Bk SD =, 2#F SPI AN SD &5 |

FEWHHE
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{EFRY SD &5 MicroSD £, RIBEWE 15.1 Fi=.

VOEIV:

;lZ-H
TOK/T

.9

146 gm? 148 {li-ﬁ) 150
K AR TR0 K 1 0K 1 %A 0K 19 1

SD_DAT2 €
SDTDAT3
SOCCMD

SD_CLK <6

SD_DATO A

SD_DATI <

& | 0| o | ] et =
i)
i
»

Micro SD Card

15.2 SD ~IELHE

SD R1&5| IS

& 15.1 SD ~1E[RIEE

[F=R]r129
[[=R]R123

Al
IS

[l 15.2 SD RIESLHIE

SD &z

S| =2 FR FPGA 3B
SD CLK D20
SD CMD B21

33/45
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ALINX

SD_DATO0 C20

SD_DAT1 F17

SD_DAT2 B22

SD_DAT3 C21
+t. RO

FAIRTRER 3 M RO (J1, )2, J3), H J1F0J3 9 RORY 10 BB 3.3V, J2 AT
TROR IO BFAAEGB3VE 25V ), 8N RO/ 40 M55 B SVER LK 3.3V

FEIR 2 B8 , 3t 3 1% , 10 [ 34 B, iX£2 10 O#ERRMIZAY IO O

, IRBIREMREER, 100

B 33 BRIBAVEEFEIERER] FPGA ISR L. tZEHEIR 5V e B | LARGRIE FPGA,
WISREYE 5V I85F , FEERBEEESH.
Ei7 RO FPGA IEZZBIHREX T 33 RUBAIHE , BTRIF FPGA LASRIIMRE R

IRIENIRIA , A8 ROEZIESH—TRA.

1) RO

16.1 3 J1 ¥ EOiERE , Pinl,Pin37,Pin38 5 GND , Pin2 J5+5V, Pin39 %0 Pin40

79+3.3V,

1 2

v 'l 3 3 oV
V4 5 6 \E]
¥ 7 3 W
R6 5 10 Wi
& 1 1 T3
Vi 13 14 T4
85 5 1% U1
T3 17 18 RS
b5 19 30 P4
R 21 2 Rl
B3 VE; 37 B
i 25 %6 T
6 37 3% N5
R/ 79 30 M5
N6 31 32 b7
N7 33 34 MJ
No 35 36 ME

1 37 3% I

VCC3vi 39 40 VCC3V3
| N—
HEADER 20x2/M
16.1 )1 yFEROFIEE

16.2 BI1 T EOXYAE , ¥ EOR Pinl |, Pin2 #1 Pin39 , Pin40 E&ER iR,

FEWHHE
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E 16.2 )3 ¥ ROSYIE
J1 ¥ ROSIMSE
SIS FPGA S| SIHRS FPGA S|
1 GND 2 VCC5V
3 Y2 4 AA1
5 V4 6 V3
7 Y1 8 W2
9 R6 10 w1
11 V2 12 T5
13 V1 14 T4
15 U2 16 U1
17 T3 18 R5
19 P5 20 P4
21 R2 22 R1
23 P3 24 P2
25 P1 26 T7
27 P6 28 N5
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ALINX

29 R7 30 M5

31 N6 32 P7

33 N7 34 M7

35 N8 36 M8

37 GND 38 GND

39 VCC3V3 40 VCC3V3
2) ¥ RO )2

16.3 5 2 ¥ EOiEER |, Pinl,Pin37,Pin38 35 GND , Pin2 4+5V, Pin39 #1 Pin40
79+3.3V, J2 ESERT Pin33 70 Pin34 4+ , EEZOMNESELAE S I EZEE] FPGA

Y Bank7 , FAFRTLUXESEXISEE LVDS2.5 #1 LVDS3.3 RIEGRERE(E.

1 2
11 2 3 Y
Al3 20N 5 5 B13 20D
Ald 31N 7 g 514 31P
ALS 36N 9 10 BI5 36D
A16 40N 11 7 B16 40D
Al7 41N 13 11 BI7 41D
ATE 45N 13 16 BI% 45D
A0 CLEN 17 i B30 CLKD
CI3 35N 15 30 DI3 35D
C10 47N 51 7 D10 47D
E15 44N 73 53 G14 44P
T16 SIN 75 76 E16 51P
F15 50N 57 58 G16 50D
G135 40N 39 30 T14 49D
15 48N 31 3 114 45D
S 33 34 Ti3
Al 5N 33 36 Bi) 5P
1 37 38 I
veciod 39 40 VCCIO?
| —
HEADER 20x2/M
B 16.3 )2 ¥ EORIEE

16479 )2 RO PCB E0ELE , E0 LS SHIFK , FiEFE7L 1000hm AY

il

FEWHHE
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16.4 J2 §0] PCB E£E

J2 ¥ EORY 10 MiEEER FPGA B9 Bank7 &, BBEZIAN 3.3V, WIERBFAEEEK J2
B9 10 3 2.5V B, afLUESEEEHR LAY O RABARYEEFE(R158 A~%dE , R159 Z2&EAT), WIER
FBFREE 1.8V IO B , afLABEH# LDO ( U19)MEBRES A8 1117-1.8 SRS,

[CCI02VS VCC3V3
VCCIO POWER VCCIO2V5 3
veesv VCCI0IVS
T U19 159 158
: : VCCIO7
L' N TAP c
16 17 1 N .
_— ADJ/GND OUT IS8 il = — cae
D uE  [l0uE ; LTI117-25 'Cl.luF::_—Iﬁuf 1 > | ,

) fOuF lD.'IuEl 0.1uF

16.5 89 2 BOXAIE , ¥ EO/Y Pinl |, Pin2 #1 Pin39 , Pin40 E& R Eirast.
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Bc154
FivDlr109

RN35  RN32

N41 RN38

R
.
o

o
-

ALINX

16.5 )2 7 ROSCHIE
J2 {rROSIM S E
514w S FPGA 5|H 514wS FPGA 5|H
1 GND 2 VCC5V
3 E11 4 F11
5 A13 6 B13
7 Al4 8 B14
9 A15 10 B15
11 Al6 12 B16
13 Al7 14 B17
15 A18 16 B18
17 A20 18 B20
19 C13 20 D13
21 C19 22 D19
23 E15 24 Gl4
25 F16 26 E16

FEWHHE
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27 F15 28 G16
29 G15 30 F14
31 H15 32 H14
33 E14 34 F13
35 A12 36 B12
37 GND 38 GND
39 VCC3V3 40 VCC3V3
3) EO)3

16.6 5 J3 ¥ EO&EER , Pinl,Pin37,Pin38 3 GND , Pin2 J3+5V, Pin39 #1 Pin40

79+3.3V,

1 2 [COSY

il 3 1 NIECSY
N20 5 6 N19
P22 7 3 P21
P17 0 (10 P20
RD2 I1 2 RO1
P16 3 14 P15
R20 15 16 R10
RIS 17 I3 R17
022 10 20 021
720 21 22 U0
N 23 24 V21
Y22 25 ] 26 Y21
W22 27 28 W21
M4 29 3 N2
M3 3. 3 N1
M2 33 3 M1
MG 32 3 T7

I— o—I"

vCe3vi = VCC3vs
| m—
HEADER 20x2/M
[ 16.6 J3 ¥ ROFIZE

16.7 79 3 T ROSIE , 7 ROAY Pinl 7 Pin2 ERER Efvrti.
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57 €102

7] £109

Py @' us
1l

- [l ~ ™

3 = =}

ANAZ  AN39  RN36  RN33  RN30  AN2T  RN24  mN2y

B 16.7 J3 7 ROSYIE
J3 ¥ ROSIMSE
S|IHwmS FPGA S| SIHwS FPGA S|

1 GND 2 VCC5V
3 N17 4 N18
5 N20 6 N19
7 P22 8 P21
9 P17 10 P20
11 R22 12 R21
13 P16 14 P15
15 R20 16 R19
17 R18 18 R17
19 u22 20 uz21
21 u20 22 uUl9
23 V22 24 V21
25 Y22 26 Y21
27 W22 28 W21
29 M4 30 N2
31 M3 32 N1
33 M2 34 M1
35 M6 36 L7
37 GND 38 GND
39 VCC3V3 40 VCC3V3
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+/\. LED

FERMRIRE T 6 1 LED X _RE 4N LED &% —HRkE&F1 1/ FPGA Bit&fg< LED
KRIEIRE. 4 N LED SpomREENE 17.1 , 24 FPGA M5 |l /91848 0 B , LED
SR,

USER LED

220R

17.1 FIF LED [REEE

[ 17.2 5 LED sCHIE

[i] @l

g 1 TR TTTON TTTOR TT TR TTT AT T
OLE DEE 0fE 114 330 \.2.r._ |

-as meas "N R h-.ﬁ u.-u ~

N3G RN33  RN30  AN27  RN24  p2)
17.2 BE#E LED SHE

LED 5|53 :
SIRI=TR FPGA 5|k
LED1 D15
LED2 G13
LED3 C15
LED4 E12
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th, #EE

FRRIRE T 5 MRIIRSE | 4 DAFER(KEYL~KEY4),1 NEAIEHE RESET, 1ZEH

& 18.1 4 MR RIERIEE

Reset 1Zi1EZE FPGA BUEE IO T FPGA BIRERE(U
RESET KEY

NOCIO7

B 18.2 2 PINREIRRRIEE
18.3 9 5 MRIIRGESYE

18.3 5 MR HESCYIE

1RSI D
iR Em FPGA 3| mREr s
KEY1 C17 KEY 1
KEY2 A19 KEY 2
KEY3 D17 KEY 3
KEY4 E13 KEY 4
RESET B19 RESET
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1. HEE
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