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FPGA BEFAFE AX4010 £FBHR T  FIRMRIEFRFRKAEM EIEINT —MEE AX R
40 §HRO RO, IRE T HRRNETY Bit, XHFFRIRERE ALTERA FPGA BN IH™=
@ TEEN FPGA 1% E. AX4010 £FhRIREIRITERFRBFEFRKER AX4010 , FHARY
7= ALTERA 28JRY Cyclone IV &5, 4579 EPACE6F17C8 , 2 256 fiIRY FBGA 3%,
BANFARNECESSA ARRESTVER 40 § 2.54 tRERY RO —F 34*2=68 110 ,
SIMBESIHT SV EER , 3.3V R , fASE GND , I3 FE=WK DIY ffnzskix , EMNEER

BHUIER. B BERSHNEERRBOLAEREZEIXFK FPGA FFAIRRYY BOL |, tkan
ADDAEIR , 4.3 FRERE  BIER | BIELEE  IRFIRUTESHIEE. TERK
(IR ERED AX4010 f— NMEMEINE,

—. &

-

EIXE | XX FPGA FF A F a1 TESRAIIIREN A,
IFRFFRAREFENIZE ALTERA 2F]8Y Cyclone IV 71 FPGA , #1574 EPACEIO0F17C8 ,
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ALIN:
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Logic elements (LEs) | 6,272 | 10,320 || 15,408 | 22,320 | 28,848 | 39,600 | 55,856 | 75408 | 114,480
E&?}?&?”e” memory 270 414 504 594 504 | 1134 | 2340 | 2745 | 3,888
Embedded 18 x 18
multiplirs 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

Heh , FENSEL,

S8 i

BEBEATT Logic elements(LEs) 10320

AN7F Embedded memory(Kbits) 414

I} £28 Embedded 18x18multipliers 23

£FHHEIR PLLs 2

T$hEa 5 Global Clock Networks 10

=AHIO #&E 179

WIZEBE 1.15V-1.25V({#EfF 1.2V);

TERE 0-85°C

ENEBNRRNEEREE 1.1 Fis
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O~ 4. =t mwm| (g2 s3] soRm | ()

L1 FFRRERSEEE

BEXNMRERE  HITUER , IR RFEERTEECIIRITIEE,

e USB e , [ERYSCIN USB 2% EOI0EE ;

o —FAABEM 256Mbit SDRAM, EI{ENEURINET;

® —f 16Mbit B9 SPI FLASH, B]F{E FPGA B &4 FIFEFEEa07F0E;

o —MEM&LiEN , LU 30 FHI OV7670 Ef%LaiE 500 FHI OV5640 E&L ;
(

—I VGA 0O , VGA #&[079 16bit , AJLAR/R 65536 MEE , AILARTVBEREF
=g

Elm\o

—FR Y RTC SCAYRSE |, BoBHRIthRE , BiYEIS)5 CR1220,

—H IIC #20/9 EEPROM 24LC04;

4 NI LED |, osCELARZKATINREE

AN — N EANRE | 3 N REPRE

i SOM BBIRETR | (e RIRIRHISERIRT R ;

2 % 40 SR SE AXTTRO (2.54mm B8R ), HH 344100, 1 B 5V EE ,
2 % 3.3V ER , 3 B GND, aJERERNM BIRR |, Fia0 4.3 < TFT #&5%0 AD/DA
TR R,

® FRERT JTAG O, uIXd FPGA Tt FIfEEE L.

® 1 & Micro SD £EE , Sz#5F SPI &1,

o 116 MEmMBE , ALl 6 HFHHEER.
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—. Hj&
AX4010 FFA& @it USB {1E8 , B3 MINI USB L85 A HRERERANAY USB &5 | iR
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USBAtHA, SO < ue
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bk — 2.5 "
VB TF %
U1
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3.3
U5
AMS1117- 1.2V
1.2V

2.1 [FIEEFEFEEOED

FrA&HRA USB {8, @id 3 i LDO BiRS Ao alr=4+3.3V , +2.5V , +1.2V =ERKHE&R ,
#E FPGA 19 BANK EBBJERIIHZERE.

Bkt PCB g9RT{E , SR 4 2 PCB , TREETMZ GND 2 |, BB FARESR
EROME | (RIE T FAARIREBIEETFIIREEM. £ PCB i EFRIFEE 7S M ERAEHA |
PMERFHAR ERYEBSE.
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=. FPGA

BIEEENAL T , EAIFFERR FPGA #1879 EPACELIOF17C8 , EF ALTERA RF]
Cyclone IV B9, HEIS)9 BGA £13% , 256 1N 5(Hl. BIXIREB—T FPGA SIHINEN. R
% A\fEF8 FPGA £#B23E BGA 9349 |, tkin 144 SR , 208 3|BIAY FPGA S |, IR0 IBIE
NEHREFAR , tban 1 8 144 , 1 3 208 &5 |, MZAFAi MEF BGA HEAIS LS |, 51
BT NHFE+HFOTR | LhAN E3 |, G3 &5 , AtHNEERIEENR R , ERN=FE
+HFIXFE R |, BT T FPGA BISIH. H5X1 , HIRES FPGA BXENZNE
SHIHEE. B 3.1 AFFARMRFATAERY FPGA 5 R SCHE.
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cpACE 10F 17C8N
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KOREA

VCAAA00833 C
31y 16GEBMOC >

3.1 FPGA & BsCi
1) JTAG A

BRIk FPGA BECEIEIRED : JTAG 0. JTAG EONEBEEmFITFLRE
R .sof YF&EI FPGA it FLASH EeEFERA(jic) TEE! SPI FLASH sof X4 T FPGA
& . IHBLUEHaESN  FELEEH AL XEEATTLUBE Quartus FEHE sof
SHEERIRRK, jic S |, BT JTAG TEE! jic SXHEIFF&RIRRY FLASH LG | IEBLIEMASE
5, B3 LAfS FPGA £iEEY FLASH hfd jic BL& SH4FHHE1T,

B 3.2 i JTAG ONFRIEER S , EiSKkE TCK TDO, TMS, TDI XIUMES., X4
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BTk, BAhR—T FPGA MRS IBIERD , HPEIFEE— bank RIEEIRS |5, %8
[ES | , S EFNSAEIR RS [ , VCCINT 73 FPGA Rtx{teEs | , £ 1.2V ; VCCIO 2
FPGA B9&1~ BANK RYHERE/E , H VCCIO0 2 FPGA By BANKO RYFESIHD , [H1E ,
VCCIO1~ VCCIO3 955I2 FPGA f9 BANK~BANK3 RULEES B , &R , VCCIO #BiE
T 33VEE, Rt , XaKFFANR FPGA 5|19 3.3V mAFTiaH. VCCA J9 FPGA #&
WIHEBS|HD , 2 2.5V, VCCD_PLL 5 FPGA RIBIHEIAMIEEES /D , thi% 2.5V, FPGA & HEJE
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IRIERRENE 3.4 A7,
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Ej VCCIOl  VCCINT gﬁ
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K3 VCCINT -2
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P4 VEONT 5777
T5{ VCCI03  VCONT (1
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K14 | .
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3.4 FPGA EBJ&5S |
B4, FPGA i2B1RZ 5 [HIEEIER GND |, {RIiE FPGA NEE— N Eiaps¥E i, FPGA
EHERI GND |, 20& 3.5 Fis.

130

::.Q: GND GND E;T,
CONID GND —
g | Unl o K3
mig | OND OND e
77| GND GND —5m
35 | GND GND —p3
i GND GND o
jig | GND GND —m
.HJ (_i‘.\r] (_i\“} i:'::
AT | WhD UND g
T3 | GND GND —ps
713 | GND GND —p .2
13— GND GND [
Ag | SND GND e
g Col il

—— GND GND

GMD h——
= EPACEIOFIT

3.5 FPGA GND 5|

. 50M BiERIR

4.1 BPAFEA ] EAMREIRIA T AR HERR 50M EREIREHN., RiREHIEEE
FPGA L BN ERI(CLKL PinE1) X/ CLK1 BTLARSEEREN FPGA WHIFRFIBIEEE |
P LUESEE FPGA WEBAY PLLs F1 GCN SEsCINEE SHIATE,
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S50M i i

D3v3

e VDD OUT — N
=3 ]
o OE GND |—
" 45 S0M
pawE ATuF

E 4.1 50M GiERIR
B 4.2 hEREIRSCYIE]

El 4.2 50M BiRER{RLYIE

RERE] [ T

SIB=TR FPGA 5|H
CLK E1

1. SPI Flash

FAER EERT—H 16Mbit A/ SPI FLASH &5 , B1839 M25P16 , ©f#H 3.3V
CMOS EBEinE, T2 ALTERA fECES /1 EPCS16. HHTFEHVAER LS |, fEFER+
SPI FLASH RILMEA FPGA RFERIGER. XLHEGEFECIE FPGA Y JIC BEXH. K
ZRIR R FFARBLAR e NP EUE .

SPI FLASHROE/RELSTIEXRSHINRS. 1.
(s SR 5E S
us M25P16 16M bit ST

2% 5.1 SPI Flash (BLEF08%8
SPI Flash [RIEEYNE 5.2 fs ,
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16MbitH: 17 FLASH(EPCS16)

Us
DCLK R4 A 2496, <2 Lol nCsO
ASDO 2= DQO Wi o2
2
DATAO RS \ 9921 1)) HOLD# |+ ldD3V3
D3V3| g vee vss 2

z MD25P16-VMN3PB |

=

od

[ @]

5.2 SPI Flash iEEREE
SPI Flash AURB{4SCYIE] |, 90 5.3 Fs

5.3 SPI Flash sSC4&

BeEChHSIHSE :
SIB= ¥R FPGA 3|
DCLK H1
nCSO D2
DATAO H2
ASDO C1
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7v. SDRAM

FF&RMRIRE T—H SDRAM % 5, BLE :HY57V2562GTR &8 :256Mbit( 16M*16bit ),
16bit B4k, SDRAM eflTHIREF | HLUBGLKEZIRVEEE | 172 SDRAM &, 24X/
BT VGA #O#HTER. XEMH SDRAM HERTEIRERN.

SDRAM RUREHIERE S TUANE 6.1 Fs

iE] SDBRAM
N S AD 73 | |2 5 DED
S Al M -i'.:' D'Q‘i 3 DB
S A7 35 4 % T 5 DR
SA536.] s Do ‘_ﬁ_. 5 DE3
NI EE - ___L‘ﬂ 5 DB
sAs a0 4 DO o s pes
SA6 3] 4s % CI1 5 DBs
S AT 330] 4 DO7 | S DBI
NS AT 33 g DOg [l 5 DB
hEAs s o :‘3'311_ % DO
saw0 2 A D‘ﬁ % soEW
SAIT 35.] 4y %11 37 5 DBl
SAD 367 up Dol2 [ai8 S DBIY/
SCIE 38, e DO3 | 5 DBL3
= DQI; 1 5§ DB
SaRIA /S S EAAE 20, gap Dols [ S DBIS/Ng Da I8
=320  —n BAl . o
e LDOM -1.4—1; 3 ggm?
2o2s e s UDQM =
5 CKE 37 .
= CKE
S NRAS 18 | gom
SWE 16 o=
SnCS 10 =
—— VDD
11 ) vop
i1 voD
D33 7 VDDQ
2 | vDDg
43 afal=f=1=]=0=
40 x‘jjq i EEEE
VIO G 555565
HYSTV25E2GTR

6.1 SDRAM JFIREZRSY

6.2 /3 SDRAM 3L4JE]
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&l 6.2 SDRAM 4J[E]

SDRAM 5|53z
SIHIBTR FPGA 3|
S_CLK B14
S_CKE F16
S_NCS K10
S_NWE J13
S_NCAS J12
S_NRAS K11
S_DQM<0> J14
S_DQM<1> G15
S BA<0> G1l1
S BA<1> F13
S_A<0> F11
S A<1> E1ll
S A<2> D14
S_A<3> C14
S_A<4> Al4
S_A<5> A15
S_A<6> B16
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ALIN

S A<7> C15

S A<8> C16

S A<9> D15
S A<10> F14
S A<11l> D16
S A<12> F15
S DB<0> P14
S_DB<1> M12
S_DB<2> N14
S_DB<3> L12
S_DB<4> L13
S_DB<5> L14
S_DB<6> L11
S_DB<7> K12
S DB<8> G16
S DB<9> J11
S DB<10> J16
S DB<11> J15
S DB<12> K16
S DB<13> K15
S DB<14> L16
S DB<15> L15

+. EEPROM 24LC04

FERIRE T—H EEPROM , B2 24LC04, B8 : 4Kbit ( 2*256*8bit ), B 2 4
256byte 9 block 4HpL, 1@ IC RELHTE(S. ik EEPROM LR A TES IIC RE&HERE
75. EEPROM —RAFENEHUERSRITE , BIE—L85097FE | IHEAEKR, XM
IREER , BEERSIMNIE | UAERARENS | BNMEIEREFER , W TFIPESIHAEKR

SRR, BPAERERE, E 7.1 J9 EEPROM RIFIEE]

FERIHHEX
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D3V3 D3
R13 Fad
: S w
A7 :
e
Lol a0 sma | SN
=F
Az
sCL Eol sox
T we
DEV3 ¢l vor oo 2
w7
241004
e 104

& 7.1 EEPROM EEEEZRS
& 7.2 9 EEPROM &

7.2 EEPROM 34&

EEPROM SIHIfER :
SIBIEFR FPGA 3|4
SDA E6
SCL D1

J\. SERIREI$P DS1302

FF&RMRIRE T — FSCRdRTEh RTC 5 |, BUS DS1302 , fBA9ThEE2IRMHE 2099 SFAYH
g , FRARSMIEEER. MREFTEFEMENE | P4 RTC fiBEE S REFmT.
fHMERR R — 32.768KHz RITTIRATET , IRALSHHRIRTTRGRIFICH |, XA BELL RTC
A LUERRIRHITtME RS m. BT = misELs  SERTRAR LUIESIE T  —RE
BERINC— P EEER S MR , B 8.1 iy Ul0 JNFEEHEEE , IS ANBt (ES
CR1220 , BBJEJ9 3V ) MALIE , SxRStkerit , AMNEbEAIL4E DS1302 H#E | Xk,
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FEFMIEEHE , DS1302 HRIEFIET , AERT , TLURAHSEEAMTRIRTEEE.

8.1 9 DS1302 [RIEE
SCI] ) B patiery D3V
AELJ\ L
C38 | 104
(D) .
N I
il -
32.?&5kHz|_—| ) -
2Ll —m 10 |
Tw BB
AL | | —— b saR =7
5::- ST Lz:'
it - DS1302
25 R28 ROT
A0k 10Kk 10K =
RTC SCLE
RTC nRST
RTC DATA

8.1 DS1302 |RIEE

8.2 5 DS1302 s4JE

8.2 DS1302 sC4piE

DS1302 ZO5| I3 HES :
SII&TR FPGA 3|
RTC_SCIK P16
RTC_nRST N8
RTC_DATA M8
. USBi:8[0

FERE ST Silicon Labs CP2102GMEJUSB-UARE, USBEOSZAMINI USBiz

XNUSBREEOIBNSCIL T 4tEEIhEE , BT LASCEIUSBEEOINEE , AT LAF—IRUSB&REEERER
EPCRIUSBOMTER O EURRE(E .
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R ORFIEEINE 9.1 A

i
ZITJJ' :DT_ '-T
— = ea| i) ey i
4 (SRS
ZZZ2ZZ o ]
? =T
B —— g T —
':IIF +'II:IuF
Hfi CTS Gnp [
BEXD 26 %1;%
TXD 25
- — RXD —
s
}\;ﬁ OTE vBus |8
)(Ti SUSFEND EEGIN - DM
=2+ SUSPEND D- —
X H >
#—= DCD
X DR goppgy
iy i Al i i
mlElnz|In= =
B
[ 9.1 USB £ MO/RIEE

9.2 /9 USB %% &R [IRISLYIE]

,'.—_T.nnn B 5V
9.2 USB &R OsCYE

FRXBEOESIRE T 24 led #8-/T(LED7,LEDS) , LED7 71 LED8 SigsRORGH
HEARHREREEEEER  WE 93 i,

D3V
w axD LED7
=, 3
YAV K—u
K LEDS
TXD jxTXD :
W
W
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9.3 USB ZEOFEIERT

EOASIRISE :
S|IATR FPGA 5|}
RXD M2
TXD N1
+. VGAEO

5E VGA #0  BEREZIRREIBE | I?JiZﬁJ}%DxEEEEHUE?—%%L?E%E’J}%D :
MBRSLEXAY CRT EBResit{Fa | VGA BOMKFER , HE—ERBEES | 55 VGA #%
iR #EHRA D-Sub #0.

VGA #0O02— D 840 , FEHEE 15 $5L . op=HE , BHEA. HEREENE 3
1 RGB .87 255 2 IRIFREZ{ES HSYNC #1 VSYNC £,

S| 1. 2. 3 DRIALOFKIE=EEENEE , /3 0~0.714V peak-peak ( IE-IEEH ), OV
RK&ELE , 0714V KEHE., —LiMrEERSEIFERANE 1Vpp EHEBY,

=EH )RR NZimICEEEIY0 75 RS, 0E 10.1

T T

iy

& 10.1 VGA ISR EE
HSYNC #1 VSYNC 3N {TEERSFNEERL | 9 TTL Y, FPGA Reghthis=
55 . M VGA FEM R, G. B ZEUES , VGA HEHFIEIE S 2B — &R
FEERSRSCIL, XNEERREREEATLUAE 32 MEEFRAILABHRBESH 64 MEEFRAIE
Bf55 (RGB 5-6-5), VGA ##P I TE 10. 2 Frs
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— * |
65536 VGAEE ]

LT L] "
P GEAD 3 e L1 e o
P VEADI4 -

m.—x - Lot

0
]
[ VAT BNy w O
N o e
o 13 “:!\f\v“ 22 VEA HEYM
—O

VEADI TV 1 i
4 — ||l = &= o 14 %I’\N"‘Pj VEA VEYR
Pl B £
: S _1=
I:

VGAD i Y x| e
- i
ae EA -
| FRED = =
VEAD] 3
! gt

A

i

=

EE

ELUE

10.2 VGA O RIEE]
10.3 79 VGA =[O E

10.3 VGA LY

VGA #0055 E

S1B=TR FPGA 5|i =iE

VGA_DI0] c3 BLUE[O]
VGA_D[1] D4 BLUE[1]
VGA_DI[2] D3 BLUE[2]
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VGA _DI[3] ES BLUE[3]
VGA _DI[4] F6 BLUE[4]
VGA _DI[5] F5 GREENI0]
VGA _D[6] G5 GREEN[1]
VGA _DI[7] F7 GREEN[2]
VGA _D[8] K8 GREENI3]
VGA _DI[9] L8 GREEN[4]
VGA _DI[10] J6 GREEN([5]
VGA_D[11] K6 REDI[O]
VGA _DI[12] K5 REDI[1]
VGA _DI[13] L7 RED[2]
VGA _DI[14] L3 RED[3]
VGA _DI[15] L4 RED[4]
VGA_HS L6 TRPES
VGA_VS N4 RS ES
+—. SD+i#

SD =(Secure Digital Memory Card)@—METHSAHRNFLZHFER . 1999 F£H
HAWTESHS , £5&FZFEE SanDisk A TLEA A MM, 2000 FiX/LERA
BRHEHKAZ T SD th<(Secure Digital Association f&#R SDA) , BEREA , IR3ITAE 7
20, EE$EIBM , Microsoft , Motorola , NEC, Samsung &, EXLME] AYHERD
T, SD REMR S BRIEEIEREFTN AR ZH—MFME.

SD RRUNIFEERRIF#ERSE , F1W BHXRAY SD <=, >3F SPI &= , £/ SD
<73 MicroSD =, [FEEENE 11.1 Fimr.
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D3V3 Dav3
P81 Raz a3 Fids AT Rz
Je KK
JK K
9
1
SD NCS 2
5D DIN . 3
3 | 4
SD_CLK e 5
] |—=
SD DOUT T
8

l—l

11.2 SD RIELYIE

— | 10
wr
GHD 3 I

1.1 SD ~1E[RIEE

11.2 SD RHESCYIE

SD Ri&5IHIsEe
SD &=

SIBIEZER FPGA 3§

SD_NCS D11

SD_DIN F10

SD_CLK D12

SD_DOUT E15
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+=. LED
FERIUIRE T 4 NP LED RIETIRE. 4 MNP LED o HREEMNE 12.1 2 FPGA
RYS B 91248 O B , LED 28K, M08 1 /Y, LED iR,

LEDO LEDO
% RN34 470
l LED1 JED! LEDO
% VMNNVTTEDI
| LED2 LED2 LED?2
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