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1.1.

S5 9hh

P EE - F
uSDCONF1AD OO OO0

AEDa1—)LIE microSD h—RZ KR EL T, Windows Y AT LIZEST Card [(ZERfESN /N1 F ) T—4
% FPGA IZBRE L CaVv 74 ¥l —avEToMae s LET,
microSD A—RIZ(&, T K 2GB £ TD FAT16 2V TI+—vhEN Tz Card ZEATE, BREDFHFIRY?
NAFIT 35BS HIENTEET,
microSD A—RFAD/NAF)T—RADEEAHIL. Windows & ZT LD Explorer £ T Drag & Copy 9572
(FTTEBIZITAET . JTag F—TILEEHKT DEDLINHYFE L A,
microSD A—F E[ZHHAT 5“CONFIG. TXT DB FD T AF—F vV 2TRIBRENF=FIEH I 71ILIZEKY.
FPGA IZERE T 21\ AT ) T—2DFEIRO, 074X aL—avICET 55 BHOBEERE ., £TE/NS
A—RERETHIENTE EAOVINEESIZLAL FLVBN TR RN T2 TIRET 524 TT,
“CONFIG.TXT"M5EET, A—HEEIAVNREANT HE TDA—AICEFED/INGA—R{EEZT IHILE
ELTHRETHIENARETT
microSD H—FK EIZIES =/ F1)T—42IL, “CONFIG.TXT” LT, /31 F)T—2% & AREA[3:0]E
VIZK->THLREIND 0 MD F D 16 AD 16 EHXFEMEM (FEITITEITKY, AREA[3:0]EV (T
e fz0—21—SW FBEIZKY. &K 16 BO/NAF)T—2%HEEFIERL. FPGA 232 74FaL—
AVTBHIEMNTRETT  (BIAIX #3:data3rbf T SW ERE3E data3.rbf ZREEMFFLET )
AEREIL. HIZIET NI DEE CTHREBRBEOERD/N—2a0 DNAF)T—2DEELLERS. TED
SETEROT TV —a v EBmEICOVB R CTTEVAN —av T 35EEBE TR AERELET .
microSD AA—F&D A 27 —X ([ 50MHz @ HighSpeed E—R TEREZEITLVNET,
FPGA ~DE5i%/NAMEZ 1bit & 8bit MOFEIRT HEMNAIEETT . (MODE EVSER)
» microSD A—K M5 FPGA ~ D Passive Serial [Z&5aAVI4¥aL—3,
» microSD A—K M5 FPGA ~®D FPP [Z&BaVT4F¥al—3al,

0 FPGA ~ME5%E~Ov% DCLK [&, “CONFIG.TXT"THET S LIZ&Y., FRRDEE

MOEIRAEETT
50MHz(T 74 JLF),25MHz, 12.5MHz, 8.33MHz, 6.25MHz,5MHz, 3.125MHz,
1.56MHz, 0.78MHz, 0.39MHz
D —R 754 FHEE (#P: CO=1)Z“CONFIG.TXT’ L CHMIZT B LITKY. HERET7MILDEFEIZHD
EREREHRARILL. T—2/\CrH FFh A& T S FE THRARIEL T HD FFh M oERiEZE B
189 BT ENAIRETY , TR, RBF DFEAEHRELTLST2H . R/IATA—FT"0"EHEL TS,
0 M5 15EOIAY IT4FaL—avDYRSABEMNIEETEET,
NAFIT—BADFEBIZTITUTIVERAT LR NAF)T—ADREZITRANF VI ILERAERT
BATHIENTRETY,
1ty MERDVS nCONFIG D5 EAYETHERRD2 785 A—32)%, nSTATUS DILH EAYH S DCLK
DHENRBEETORRBDI NSA—EIRET HENTEETT,
AES [2&B0E5 1t & DeComp #EEEIZX IS LET , FPP E—KR Tld, #P:C5=1 2R TETH&IZEKY., 1/34
FDT—AIZxLAE DCLK ZH AT Dx4BRELEEINTOET , ThiITKY . BERDO KUGHRET—
BHELoMY EREL= LT, microSD A—FDAH#kMEZE LMY ESFIAL-FEITET,
FE DIFAIILRIFTRABXF+IXFETT, EFAT IZIFHA L TLEER A
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1.2.
@

@

S5 gh.h

SEDIL—FTALOR)IZBINT B0 . FAT DR L. X512 BOLERAHYES,

uSDCONF1F OO 0O000
microSD A—F D ERFIHABMINEL Iz, SHIZKY . NT—F )y T ERISDE LSO
5=, )YMEBDF¥2) 24 % T microSD A—R AN INACT JREEIZHEDZEERBTEDLSIZHYE
L7z uSDCONFIF Tld INACT {KEEICfa>T=&ZF(E. BiR%E— B OFF 9%\, microSD h—R##Hikd %
WEHNHYELT-H, uSDCONFIA TIFEYMEBTZITT INACT KRENLEIFTESLIITLGYELT,
uSDCONFIF DHIEARNDEERAR—REF|IFAL T, E> D Dimension #EFE 9§ 5 &%<, HiTzIZ2Pin B
L. XCSO,XCS1 IZEIY B TEL =, (FRMICER T SHEREICE S TIIADESIZEIYVATHIELHY
F9.)
ZNIZ&Y,SDCONF Y 1—avDUEDDTRNT—UHEETH S +HEKEZ SRR EETET,
SFHTDEBMEIFRALIZ, 2DFTH FPGA (2 xCS EBIZKYE RO 74X aLl— 30 TEET,
F- M FICEIBZEMT S ECKY . R7EFETO FPGA 1T LT xCS EFICKYERIV T4¥a
L—3>d 5 EMNAEETT,

(uSDCONFIF EDT—2DE# ., ligm. ¥ —MERAEKY, EREZRZEYEL:,)

uSDCONFTA
microSD
. | | @ |
2as
m'o - SD I/F
> 10r8bithE
' <;> FPGA I/F 11 FPGA
FAT XCS0
Manager nee
FPGA
XCS1 WCE
N
4 (DmicroSD => FPGAB##E5 %X E—F
XAREA[3:0]
XMODE | o
Z) ITERTE
a—-4Ysw

B 1.1 uSDCONF1A JTAvHA( A*—CH
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2. Rk
uSD-CONFI1A ELa— LD REIEBEH LET .

15.97mm
15.5mm

14.00mm
20.7mm

13 i 12}
§ |

g |

%§é .25mrT

8 |
m—‘éw

]
HKo.768mm

e

16.5mm
1.27
0.5m

1,27mm

2

253

0.25mm| SK-0.25mm

T E—
15—
35

513,97(550mil);

o

7.8

B 2.1 uSDCONF1A FRE

(1) uSDCONFIA MO {#EH pin [£, MACS @ 0Q-11-5-12P ,
( http://www.mac8sdk.co.jp/mac8/pdf/OQ.pdf)
VT EEDIZEDHERE Y TIME.
MACS ME-10-10-12P(£ AV f). MAC8 ME-1-10-12P(R X AV ),
( http://www.mac8sdk.co.jp/mac8/pdf/MEMF.pdf")
ME R IZIE, MACS ME-10-10-12P A ME-1-10-12P D EBLMA 2 BiFfTShET,

Neltron 2200Series
(http://akizukidenshi.com/download/2200-pinsocket.pdf)

TUUMREMT R EIL, BEERE. V7 ybRELD 0.6~0.Tmmd .
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S5 gh.h

3. EXFEE
31. OOOO
Supply Voltage VCC3V 0.2V to 3.75V
Supply Voltage VCCIO 0.2V to 3.75V
Input or I/O Tristage Voltage Applied 0.2V to 3.75V
Storage Temperature(Ambient) -65°C  to 150 °C
32, 00OODOODO
Supply Voltage VCC3V 3.135V  to 3.465V
Supply Voltage VCCIO 1.32V  to 3.465V
Ambient Temperature 0°C to 70 °C
33. OOOO
m B Typcal(ZE) Max =
Module A& VCC(3.3V) 90mA
VCCIO(3.3V BF) 10mA
microSD 1—F VDD(3.3V) 100mA M £ D Max B
&it 200mA
®33 HEERR

34, 0DOODOODOO

0 VCC3V & VCCIO DRIZIE, BRV—T 2V ADEEIIHYFEE A,

MENELICBMEF R E B I A o= EEITBMEERIRLET

35, DOOoooooo

0000 LowODOODODOODODODODOD
FPGAOOOOOODODOOOOOODOOOOOOODODOOOOOOFPGADODODOOODOO
googoobooboobobooboboboboobbooboobbooboonobo

gbogoobobooboooboooobooobooobooboobbooboobo
O00D0D0000C00DO0O00O0O0O0 FPGAODODOOOOOO 8msecO0DOO0OODOOODOO
U0o0gobooboonD 1msec 000000 OOO0DOODOOOODOODOOODO
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4. Pin #EER
uSDCONFIA ED1a—ILDEUHRERFIBHLET,

4.1. uSDCONFIA E g
KIE 1.27mm N—TEYFREALSTOEMEERERLET,

Pin AR
No. Signal name Dir pallup Descriptions

1 | XCSOo 0 FPGAO #lfEIAF YT LIMES

2 | vcceio — AHAEED VCCIO ERA 51,

3 | XAREAO I 47K | NAF)T—2FERADO—21)—SW(LSB)
4 | VCC3V — 33VERAN

5 | XAREALI I 47K | NAFYTRERAO—5)—SW

6 | GND - GND

7 | XAREA2 I 47K | NAFYT—4 ERAOD—4%)— SW
8 | DONE I 3302 | FPGADONE &

9 | DCLK 0 FPGA DCLK {§5

10 | nCONFIG O | 47K | FPGAnCONFIG {5

11 | XAREA3 I 47K | NAFYT—2EIRAD—421)—SW(MSB)
12 | nSTATUS I 47K | FPGAnSTATUS 1§85

13 | XRST I 47K | N\D—F)EIMES

14 | DO/SOUT (@) FPGA 8bit Parallel data0 / Serial data
15 | D1 (0] FPGA 8bit Parallel datal

16 | D2 (0] FPGA 8bit Parallel data2

17 | D3 (0] FPGA 8bit Parallel data3

18 | D4 0] FPGA 8bit Parallel data4

19 | GND - GND
20 | D5 0] FPGA 8bit Parallel data5

21 | D6 0] FPGA 8bit Parallel data6

22 | D7 0] FPGA 8bit Parallel data7

23 | XMODE I 47K | E—KE> H:PS/ L:FPP

24 | XCS1 0 FPGAl #lEIAF YT LIMES

% 4.1 uSDCONF1A E#4EEF

1)  XAREA[3:0],XMODE, DONE,nCONFIG,nSTATUS D{EE(ZIEAERIZ Pullup EARES
NTHEY N TEETIDEFIHYFEE A,
F2)  XCS HlHT HEE . MBI IRIERABETT,
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5 gh.h
42. XAREA g4

0 “CONFIG.TXT"Z74 )L LT microSD h—F LIZ#&fASNI=/\1F1)T—2& AREA[3:0]EVIZ&K>TIEL
REND 0~F D 16 ED 16 EHXFELEEMTHLEINETS,

0 XAREA[3B:0JAAFERETANIN, EREBICRESIN Tz AREA[3:01{EF & “CONFIG.TXT LD 16
X FLLEBN THN., —HLTIz 16 EXFEEEMITONIzN(F)T—2%22T4F2L—30T—
RELTERLFETY,

0 F42 FARETANINT XAREABODESLAILE, FNIZEHO>TIHERINDIT7ES OXIER
TY,

O SMFFOA—2)—SW ELTYTZIILI—FEA4TEEETLIE. O—2)—SW OBRFSLTYTESH
—BLFET,

0 O—4%1J—SW OHYIZ CPU hoFIEITHIELAIEETT,

XAREA .
3 2 1 0 i
H H H H |TU7 o0
H H H L |[TU7 1
H H L H |TU7?2
H H L L |TU7 3
H L H H |TY7 4
H L H L |TU7 5
H L L H |TU7 6
H L L L |[TU7 7
L H H H |TU7 8
L H H L |[TU7 9
L H L H |TU7 A
L H L L |[TU7 B
L L H H |TU7 C
L L H L |[TU7 D
L L L H |IU7E
L L L L |TU7F

5% 4.2 XAREA[3:0|&ET)T7HER
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5. HEksl

S5 gh.h

5.1. uSDCONF1ADO OO

51.1. FPP/PS OO OOOO
(1) FPGA & 1 % | EHEDISHE
VCCIO VCC3V
(1) (2) uSDCONF1A Target FPGA
TijV
2lvecio -@—-MSELM:OJ
VCCIO 1 RST @
ON :.FPP %?;TE 9 DCLK — SSEE'DONE
OFFPS XGSO% N(E) nCE nCEOHN'C
MODE /. oD Bone oosoptit X 09
i D237 b3 2
AREA | R nsov N m— o
s g XAREA1 D5 :? gg D5
w 19 XAREAO D6 2 D7 D6
3) szg D7 ) D7
X 5.1.1.1 uSDCONF1A FPP/PS ZER= 1:1 {661
1) VCCIO [F3.3V~2.5V, 1.8V IZHIELTEY. 3.0V D VCCIO IZH ISR RETY
VCCIO 2 1.8V #FE AT 5154 1&. Module DT—%42% 1.8V AICESEZSZDENHYET,
E2) 3.3V £ 5%0.165V)IHRANEXELVET,
3¥3) XRST,XMODE,XAREA[3:0]E>IZ(E, RER Pullup (4. 7K Q)MERESN THY. 4MTHT
RInIEMZRETIDEEIHYEL A,
i¥4)  nCONFIG,nSTATUS,DONE {E&Z(&., Module RERIZ Pullup #EHAEEINTEY, 4MEBI
EETILEIHYFEEA,
f=12L. uSDCONFIAZV o yb ML RUNL GERT 52 LN H DB E &, ST (FIHRIRER
ZHYATITTTSELY,
5) DCLK [FRETLAT7IMTHEIICLTTEL, £f=. GND TY—ILRLTTFELY,
FPGA DiRfEIZ, FUVEVTHEREHRATEDLIICL THSLEHRELET,
i¥6) XMODE E ®Di#ELESLT- MSEL[4:0[EEDHREEEEIRLTTEL,
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(2) XCS EREMDIGE

ED

E2)
7E3)

7E4)

7E5)

7E6)
E7)

S5 gh.h

VCCIO VCC3V
T @ uSDCONF1A Target FPGA
gvccsv ®
VCCIO -2 MSEL[4:0]
VCCIO g @
3) nCONFIG :g :g?:%% nCONFIG
nSTATUS{ ¢ DONE nSTATUS
] DONE| CONF_DONE
ON :FPP oLk 9 DC — oK
OFFPS Yoso__® [“XCs0__— oF ceol NC
xos 1124 vceio ) " " ’
MOL[E/VXMODE 23}xMODE DO/SOUT:; g? DO
S r—— o
11 17 D3
XAREA3 D3 D3
AREA | R 7 XAREA2 D418 D4 D4
s g XAREAT D5 g? gg D5
w T5[XAREAD Db 57 D6
3 S{GND D7 D7
FGND
Target FPGA
, L) MSEL[40)
|
\—“g%“;bcs nCONFIG
BONE nSTATUS
— 2 SCONF DONE
> f3———DCLK
XCS1 NG
Veeio @ "Ct nCEO 7
3? o
5 D1
IR b3 b2
D4 D3
D5 D4
| —» @ Vps
‘ D6
‘ —57 D6
D7

X 5.1.1.2 uSDCONF1A FPP/PS ZTIR= 1:2 =455

VCCIO (& 3.3V~2.5V, 1.8V IZxELTHY. 3.0V D VCCIO IZH S AIBETY

VCCIO IZ 1.8V AT %158 £, Module DT—4% 1.8V AICEETEZADMLENHYFET,
3.3V =+ 5%(0.165V)WHERANEBELHBYET,

XRST,XMODE,XAREA[3:0]E > (Z(&. &R Pullup #Hi(4. 7K Q)MRESNWTEY., 4MFI+T
BRIHERETELETILERIHYFER A,

nCONFIG,nSTATUS,DONE {£&(Z[&. Module REBIZ Pullup I MNERE SN THEY, 48R
EETIVLEIHYEE A,

1=f2L. uSDCONFI1A ZV 4y Mo BRUN L TERT HIENHDIHFE (&, SMT IR ImER
YT TTEL,

DCLK [FTRETLAT7ITBHELSITLTTEL, £fz. GND TY—ILRELTTELY,

FPGA DiEEIZ, FUEVTHEMEIBATESLIICLTHLILLHRELET,

XMODE E> DRIEEES LT MSEL[4:0[{EB DR EMEEZIRLTT S,

XCS0,XCS1 & +EHE THIE T 5EHED FPGA A oEEFITHEHKELET,
FNENDFHIEERIZIL, FPGA DEEIZ VCCIO T PullUp #EHi(4.7K Q) Z L TT LY,
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S5 gh.h

51.2. PSOODOOO
(1) FPGA & 1 % | EHEDISHE

VCCIO VCC3V
o7 @ uSDCONF1A Target FPGA
‘2‘ Welek ®
VCCIO === e MSEL[4:0]
VCCIO 19 mer @
) nCONFIG 12 :g?ANTFb(; nCONFIG
nSTATUS 2 DONE nSTATUS
DONEK DOLK CONF_DONE
DOLKI ( — DCLK NG
XCS0zz—> N [omeE nCEO—~>
VGCIO XMODE 23 XoSiz—> NG g
XMODE  D0/SOUT DO
15
D1l 10 D1
R Y AREA3 gg 17 g§
AREA s ; XAREA2 D4 123 D4
SXAREAT D55; D5
w 19 XAREAD D65y D6
) S{GND D7 D7
Feno

ED

E2)
7E3)

7E4)

7E5)

7E6)

X 5.1.2.1 uSDCONF1A PS [E5E 1:1 #4641

VCCIO (& 3.3V~2.5V, 1.8V IZxELTHEY. 3.0V D VCCIO IZH S AIRETY

VCCIO IZ 1.8V AT 5158 £, Module DT—42% 1.8V RICEETEZDWLENHYFET,
3.3V =+ 5%(0.165V)WHERANEBELHBYVET,

XRST,XMODE,XAREA[3:0]E > (Z(&. &R Pullup #Hi(4. 7K Q)NRESNATEY., 4MFI+T
BRIHEREEETILEIHYFER A,

nCONFIG,nSTATUS,DONE {£&(2[&. Module REBIZ Pullup IEIMNERE SN THEY., 48R
EETIVLEIHYEE A,

1=f2L. uSDCONFI1A ZV 4y Mo BRUN L TERT HIENH DG E (&, SMT IFITRImER
YT TTEL,

DCLK [FTRETLAT7ITBHELSICLTTEL, £z, GND TYO—ILRELTTELY,

FPGA DiEEIZ, FUEVTHEMEIBATEDSLIICLTHLILLHRELET,

XMODE E> D i#EBLES L= MSEL[4:0{EB DR TEEETEIRLTTFELY,
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(2) XCS EREMDIGE

ED

E2)
7E3)

E4)

7E5)

7E6)
E7)

7E8)

VCCIO VCC3V
1) (2) uSDCONF1A Target FPGA
gvocsv ©®
VCCIO =24 ——MSEL[4:0]
VCcCIo veeio 1 @
XRST 10 CONFIG
3 nCONFIG 7 :STATUS nCONFIG
nSTATUS 2 DONE nSTATUS
DONEK 50 CONF_DONE
A G) léxcso — DCLK N.C
ig:? 24 veeio (1 /"t nCEO 7
VCCIO  XMODE  23lyyi5pe DO/SOUT:; Do DO
D1
16
11 b2,
AREA | R 5 [XAREA3 D3 ¢
XAREA2 D4
w 139 XAREAO D6| 2 ©®
3 5/GND D7 , === e MSEL [4:0]
FGND |
o ———poouc
DONE nSTATUS
————— CONF_DONE
> e F———DCLK
XGS1 N.C
veeio (1) /"t nCEO 7
Do DO

X 5.1.2.2 uSDCONF1A PS [E5E 1:2 #4641

VCCIO (& 3.3V~2.5V, 1.8V IZxELTEY. 3.0V D VCCIO IZH S AIBETY

VCCIO IZ 1.8V AT 5158 £, Module DT—42% 1.8V AICEETEZDWLENHYFET,
3.3V =+ 5%(0.165V)WHERANEBELHBYVET,

XRST,XMODE,XAREA[3:0]E > (Z(&. &R Pullup #H(4. 7K Q)MRESNATEY., 4MFI+T
BRIHEREEETILEIHYFER A,

nCONFIG,nSTATUS,DONE {£&(2[&. Module REBIZ Pullup IEIMNERE SN THEY, 48R
EETILEIHYEE A,

1=f2L. uSDCONFI1A ZV 4y Mo BRYUN L TERT HZENH DG E (&, sMT IFICHRImER
YT TTEL,

DCLK [FTRETLAT7IMTBHELSICLTTEL, £fz. GND TYO—JLRELTTAELY,

FPGA DiEEIZ, FUEVTHEMEIBATESLIICLTHLILLHRELET,

XMODE E> DRIEEESLI- MSEL[4:0[{EB DR EMEEZIRLTT S,

XCS0,XCS1 & +EFETHIHT H5EEFED FPGA M oIRFITEHZELET
FNENDFHIEERIZIL, FPGA DEEIZ VCCIO T PullUp #EHi(4. 7K Q)Z L TT LY,
Xilinx CTIEAERIEFERAFLEADTITEFE TSIV, (FFHMl(E Xilinx fRT—2>—FZHRT
alY,)
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5.2.

uSDCONF1A
(1) 8 HErE

S5 gh.h

Multi FPGA O O O

VCCIO VCC3V
(1) ) uSDCONF1A
—LgVCCSV
VCelo Target FPGA1
vege ! XRST 10 HCONFIG ® (-82-—'MSEL[4:0]
3) nCONFIG| 2 STATUS nCONFIG
nSTATUS 3 DONE nSTATUS
DONEK9 —DOLK —— clkbuffer CONF_DONE
) XGSO# FnCE nCEO
Fixed FPP %XMODE DO/;SLE‘E? © DO
VCCIO » D2 }(75 Target FPGA2
ARe | R T o s 53
s 5 IXAREAT p5|20 nSTATUS
w 139 XAREAQ D6 212 ICONF_DONE
3) 5 GND D7 DCLK
FGND (@) FnCE nCEO
DO
Target FPGA3
= = = e MSEL[4:0]
nCONFIG
nSTATUS
ICONF_DONE
to FPGA4 F:géK HCEO
DO
o roas [
to FPGA7 z Target FPGAS8
= = @ e \SEL[4:0]
nCONFIG
nSTATUS
ICONF_DONE
DCLK
FnCE nCEO
DO
& 5.4.1 Multi FPGA x8 &6
F1)  VCCIO [F3.3V~25V, 1.8V IZHELTEY. 3.0V O VCCIO IZHIGATRETY
VCCIO IZ 1.8V Z{F AT BB S L. Module DT—%4% 1.8V BIZEEZLZ2LENHY
*9,
¥2) 3.3V £ 5%0.165V)WHRANEBEEELYET,
7¥3)  XRST,XMODE,XAREA[3:0]EIZ1&. RER Pullup (4. 7K Q)MRESNTEY . 414+
[T TRIGENEEETLILEEHYFEEA,
i¥4)  AXE—FTIX XMODE E> (& FPP [, MSEL (& PS [CERELTTFELY,
3¥5) nCONFIG,nSTATUS,DONE {E&(Z1&. Module R} Pullup HERMAREINLTHEY. 4
HICEETINERFIHYFEEA,
;¥6) DCLK [FTRETLAT7ILTBHESCLTTEL, £f=. GND TYU—ILRLTTELY,
FPGA4 BIZ LT 1 D CLK /ANy I7EEALTTELY,
i¥7) FPGA DEHEHRN 8 BIZHEE-HWMES. HEHEALLET,
7¥8)  MSEL[3:0]DEHE (FEMEE—FICIGL TGERLTT SN,
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VCCIO VCC3V
1) (2) uSDCONF1A
- ocey
Target FPGA1
vege ! XRST 10 CONFIG ® (-82-—'MSEL[4:0]
3) nCONFIG 2 :STATUS NCONFIG
nSTATUS| 3 DONE nSTATUS
g(()JEE 9 DCLK {>clkbuffer 'E;SII:IE,DONE
) XCSO# (6) FnCE nCEO
Fixed FPP WXMODE DD/SXC?US;? DO
VGeIo ; g; 13 Target FPGAZ
AREA | R 7 KAREA? il v
s g XAREA1 D5 g? nSTATUS
w —V—WXAREAO D6 22 K——1 ICONF_DONE
3) 5 GND D7 @)] DCLK
FGND FnCE nCEO
DO
Target FPGA3
= = = e——MSEL[4:0]
nCONFIG
nSTATUS
ICONF_DONE
DCLK
FnCE nCEO
DO
Target FPGA4
==« =——MSEL[4:0]
nCONFIG
nSTATUS
CONF_DONE
DCLK
FnCE nCEO
DO
= 5.4.2 Multi FPGA x4 {56
F1)  VCCIO [F 3.3V~25V, 1.8V IZHELTEHY. 3.0V ® VCCIO IZHIGATRETY
VCCIO IZ 1.8V ZEH3 5154 (. Module DT—%% 1.8V RIZEESLEZELENHY
9,
¥2) 3.3V = 5%0.165V)MW R ANBEELYET,
7¥3)  XRST,XMODE,XAREA[3:0]EIZ1&. RER Pullup #E#1(4. 7K Q)MRESNTEY . 414+
[T CTRIRIEMERETIVNEEHYFEE A,
i¥4) AE—KFTIL XMODE EVI FPP [, MSEL [ PS IZERELTTFELY,
;¥5) nCONFIG,nSTATUS,DONE {E & (Z1&. Module AERIZ Pullup ERAERESINTHY. 4
BICEETLIMLEFIHYEE A,
;¥6) DCLK [FRETLAT7 LT BHEICLTTEL, £f=. GND TU—ILRLTTELY,
FPGA4 fAIZxLT 1 M CLK /Ny I7&EALTTELY,
7¥7)  MSEL[4:0]DEFRE (. BEMEE—FICIECTGERLTTELY,
7£8)  microSD h—kF D EXhEE J_F"FfJ‘ 200Mbps [ZxFL T, 50Mbps*x2=100Mbps T.PS E—

FE 1 ~ 4 BIZENT, EERAARBEEHEEICT HL<HEN(COToFaL—

AV HIENTRETY,
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VCCIO VCC3V
1) (2) uSDCONF1A
—L‘;VCCSV
VCCIO Target FPGA1
vege ! XRST 10 CONFIG ®) (-82-—'MSEL[4:0]
3) nCONFIG 2 :STATUS nCONFIG
nSTATUS| 8 DONE nSTATUS
DONE 9 DCLK CONF_DONE
DCLK 1 ® D((:JIIE_K oo
) XCS07—> o n
Fixed FPP WXMODE DU/SXSLE'ET DO
VCCIO » D2 }3 Target FPGA2
aren | R ov o B 71
XAREA1 D5 nSTATUS
w 139 XAREAO D6 ;12 CONF_DONE
3) 5 GND D7 DCLK
FGND FnCE nCEO
DO
= 5.4.3 Multi FPGA x2 {56
F1)  VCCIO I& 3.3V~2.5V, 1.8V IZRIELTHEY. 3.0V D VCCIO [T [HRIEETT ,
VCCIO IZ 1.8V ZEH3 5154, Module DT—%% 1.8V RIZESEZE2LENHY
EX I
¥2) 3.3V £ 5%0.165V)WHRADEBEEELYET,
7¥3)  XRST,XMODE,XAREA[3:0]EIZ1&. FER Pullup (4. 7K Q)MNRESNTEY . 414+
[T CTRIRIEMERETIVNEEHYFEE A,
i¥4)  AXE—FTIX XMODE E> (& FPP [, MSEL (& PS [CERELTTFELY,
3¥5) nCONFIG,nSTATUS,DONE {E&(Z1&. Module R} Pullup HERMAREZINLTHEY. 4
BBICEETLIDLEIHYEE A,
i¥6) DCLK [FTRETLATILTBHESICLTTEL, £f=. GND TU—ILRLTTELY,
FPGA4 EIZxLT 1 D CLK /Ay 7&EALTTFELY,
3¥7) MSEL[40]DHREIL. BEE—RIZILTERLTT S,
;¥8)  microSD A—F M ERh 5 HE E A 200Mbps 2% L T, 50Mbpsx2=100Mbps T. PS E—F

Z 1~4 BIZEVWT, ETAAHAREFBRMEICTHILLNEMNICIV T FaL—ay
THENFRETY .
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53. MSELOOODO
FPGA DARE1L. BHAEILICH>T MSEL OEYMIBLER TLVET,
MSEL DERFEICKST, A2 T4 FaL—2 3V DEREE—FP, 10 2T72—XEJE. Supply voltage DILH
LEAYUBERL. Security 75& . ZIKITE>TVVET,
AKETREAEDV2A—ILOBENS, CNODEREICDOWNTHEHEICERBALET .
BAMGZEREEIZDULNTIEE FPGA M DataSheet A Configuration Handbook & Z S BB L1,
FILTIEEERRICEAR TSI,

5.3.1. POR Delay(Fast 0 Standard)
FPGA [ZIFEHDEREEMNHIGEINTHEY., BIREAR. TNoDEELANILIL Operating BIEIZEE
FTEHDICHBMENELLIENEZONET .
NEDETHEIREEH tRAMP(200us~ 100ms) AR Operating BIEICEELGWVEREENFET
5154 . POR Delay DR EICE>TINERINT ZHENHYET,
FPGA [& POR Delay HMEEIL TLVSE. nCONFIG % Low IZERSTLVET,
uSDCONFIA EVa—)LIF, EVa—ILICANEN D XRST A)—RENT=&. ) 1.7msec #&IC
nCONFIG %)—AXLFEF A, FPGA fIH nCONFIG % Low IZLTL\BI5E . ShEHRH L T nCONFIG
MFPGA hHH—RAEN T PullUP EHIZ &Y High 22D EFH->THSHIAV IoFaL— a3 ZFAL
F9,
“CONFIG.TXT”®M#P : C1 M pump ON #EEIL OFF(=0) (T 7AILMNDEFIZLTELELHYET,

Figure 8-2. Relationship between tpyyp and POR Delay

Volts
A

first power supply /

last power supply

-t

tare PORdelay  onfiguration time

B 5.5.1 Relationship between tRAMP and POR Delay

Table 9-2. Fast and Standard POR Delay Specification (Nofe 1)

POR Delay Minimum Maximum
Fast 4ms 12 ms
Standard 100 ms 300 ms

5% 5.5.1 Fast and Standard POR Delay Specification
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5.3.2. Configuration Voltage

uSDCONF1A EZa1—)LIE VCCIO BEM 3.3V~2.5V, | 8V(T—EDEEMIMNBETT, )IZHIELT
WET,

Stratix-V 0 3.0V BE+H VCCIO IZ 3.0V BIREEZHMT 5 ETHELET,

ZDIFEH, 1.5V P 12V [2DONWTHET—EDESBRICEH>THRISGTHIENAHETT , FEEH/RLNERYE
¥)

5.3.3. FPP(x8,x16,x32)
uSDCONFIA £Za—)LIX FPP @ x8 (TR ELTULET,
uSDCONFIA £V a2—)LMD XMODE EV% Low [ZERET D EIZKY FPPx8 E—RAEIRINFET,

53.4. PS
uSDCONF1A E—2a—)LI& PS E—RIZRELTLET,
uSDCONF1A £ a—/)LM XMODE E> % High IZERE TS EIZELY PS E—RAERESNET,
Multi FPGA $##i8F. & FPGA |X MSEL % PS E—RIZRETIHELNHYET .

5.3.5. AS
uSDCONF1A E—2a—JLIEERK AS E—FIZIERIELTHEYEE A,
AS E—FOMAHRAAE. B—/N\—F Iz 7ICTRIGEEFAR T, T—2DT7 YT T—rk>TEAEARA
LITEMNARETT S
FELLFTHEHMTEL,

5.3.6. Remote
uSDCONFI1A £ a—)LiE#HE . MSEL % Remote IZSRET A EIEHYFEE AW

5.3.7. Security
uSDCONFIA EVa—/)LIE  BEBIEENFN\AF)T—2EFRICEHET . BEONAF)T—5ELT
RYKRLNET,
FPGA IZERE SN =B St S f=/ 1 F)T—4A(X. FPGA D FER MBI FHERESINI-FES Key T
BElLSN . Key N—BILIZIGEDAHAEFILSKDIL, 30T FaL—2aVAEEICETLET,
FPPE—R TAESZH AT S5 A (E. #P:C5=1 D DCLK #4 A HTHE—RIZHRETIHENHYFET,
PS E—FTIXZDREIEHYFEE A,

5.3.8. Decomp
uSDCONF1A £V a1—/JLIE, AES &t YT Decomp SNT=/ A1 F) T —RERMYKRSZEMNTTHETT,
FPP £—K T Decomp 2T BB AL, #P:C5=1 O DCLK # 4 BIH AT HE—RIZHKTETIHELNHY
E3 R
PS E—FTIXZDREIEHYFEE A,
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54. MSELDO
& FPGA O MSEL R&EEVITvILEY,
F¥L<IE% FPGA O DataSheet H Configuration HandBook =SB T LY,
HUVESED FPGA (T, FIHRTERAINAZLEHYFER AL BEITER LI FHEAR —F ORERAEM G
E.SIBRBTHEASNTLESLDLHZBAIERDODNET,
B DFFHER—ROHEBRAMMAELE ISBEZEMA S EICL>T uSD-CONFl EVa—LERETHIL
H{LA[RETY,
LI THETELY,

Tahle 9-4. Configuration Schemes for Stratix V Devices (Part 1 of 2)

" Design Configuration
Configuration Scheme Dec:;n;;l;?mn Security VoltageStandard POR I!I;Iay MSEL[4..0]
Feature V) (2
Disabled Disabled 18125130 Fact 10100
Standard 11000
X Fast 10101
FPP x8 Disabled Enabled 1.8/2.5/3.0
Standard 11001
Enabled Optional (1) | 1.8/2.5/3.0 Fast 10110
Standard 11010
. Fast 00000
Disabled Disabled 1.8/2.5/3.0
Standard 00100
FPP x16 Disabled Enabled 18/2.5/3.0 Fast 00001
Standard 00101
Fast 00010
Enabled Optional (7) 1.8/2.5/3.0
Standard 00110
X ) Fast 01000
Disabled Disabled 1.8/2.5/3.0
Standard 01100
X Fast 01001
FPP %32 Disabled Enabled 1.8/2.5/3.0
Standard 01101
Fast 01010
Enabled Optional (7) 1.8/2.5/3.0
Standard 01110
. . Fast 10000
PS Optional (1) Qptional (1) 1.8/2.5/3.0
Standard 10001
AS (x1,x4) (3) Optional (1) Optional (1) 3.0 Fact 10010
, lonal lona 1
e P P Standard 10011
X 5.6.1 Stratix-V Configuration Schemes
Table 10-1. Configuration Schemes for Stratix IV Devices (Part 1 of 2)
Configuration Scheme MSEL2 MSEL1 MSELD
Fast passive parallel 0 0 0
Passive serial 0 0
Fast AS (40 MHz) (1) 0 1 1
Remote system upgrade fast AS (40 MHz) (1) 0 1 1
FPP with design security feature and/or decompressinn enabled (2) 0 0 1
[¥ 5.6.2 Stratix-IV Configuration Schemes
Table 11-1. Stratix 1l Configuration Schemes
Configuration Scheme MSEL2 MSEL1 MSELD
Fast passive parallel (FPP) 0 0 0
Passive serial (PS) 0 1 0
Fast AS (40 MHz) (1) 0 1 1
Remote system upgrade fast AS (40 MHz) 0 1 1
(1)
FPP with design security feature,
; 0 0 1
decompression, or both enabled (2)
JTAG-based configuration (4) (3) (3) (3)

g 5.6.3 Stratix-III Configuration Schemes
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Table 7-1. Stratix Il and Stratix Il GX Configuration Schemes (Part1of2)

Configuration Scheme MSEL3 MSEL2 MSEL1 MSELO
Fast passive parallel (H’P] 0 0 0 0
Passive parallel asynchronous (PPA) 0 0 0 1
Passive serial (PS) 0 0 1 0
Remote system upgrade FPP (1) 0 1 0 0
Remote system upgrade PPA (1) 0 1 0 1
Remote system upgrade PS (1) 0 1 1 0
Fast AS (40 MHz) (2) 1 0 0 0
Remote system upgrade fast AS (40 MHz) (2) 1 0 0 1
FPP with decompression and/or design security 1 0 1 1
feature enabled (3)
Remote system upgrade FPP with decompression 1 1 0 0
and/or design security feature enabled (1), (3)
AS (20 MHz) (2) 1 1 0 1
Remote system upgrade AS (20 MHz) (2) 1 1 1 0
JTAG-based configuration (5) (4) “) 4) (4)
[ 5.6.4 Stratix-IT Configuration Schemes
Table 11-2. Stratix & Stratix GX Device Configuration Schemes
Description MSEL2 MSEL1 | MSELO
FPP configuration 0 0 0
PPA configuration 0 0 1
PS configuration 0 1 0
Remote/local update FPP (1) 1 0 0
Remote/local update PPA (1) 1 0 1
Remote/local update PS (1) 1 1 0
JTAG-based configuration (3) 2) (2) (2)

g 5.6.5 Stratix & Stratix-GX Configuration Schemes

Table 8-3. Configuration Schemes for Cyclone IV GX Devices (EP4CGX15, EP4CGX22, and EP4CGX30 [except for F484

Package])
Coinfigiration Scheme MSELZ | MSEL1 | MSELG | POR Delay | Configuration Voitage Standard (V) (7
1 0 1 Fast 3.3
As 0 1 1 Fast 3.0,25
0 0 1 Standard 33
0 1 0 Standard 30,25
1 0 0 Fast 3.3,3.0, 25
Ps 1 1 0 Fast 18,15
0 0 0 Standard 33,3025
JTAG-based configuration (2) 3) (3) (3) — —

g 5.6.6 Cyclone-IV GX(1/2) Configuration Schemes

Table 8-4. Configuration Schemes for Cyclone IV GX Devices (EP4CGX30 [only for F484 package], EP4CGX50, EPACGX75,

EP4CGX110, and EP4CGX150) (Part 1 0f2)

Configuration Scheme MSEL3 | MSEL2 | MSEL1 | MSELD | POR Delay | Configuration Voltage Standard (V) (7)
1 1 0 1 Fast 33
1 0 1 1 Fast 30,25
AS
1 0 0 1 Standard 33
1 0 1 0 Standard 30,25
1 1 0 0 Fast 3.3,3.0,25
Ps 1 1 1 0 Fast 18,15
1 0 0 0 Standard 3.3,3.0,25
0 0 0 0 Standard 18,1.5
0 0 1 1 Fast 3.3,3.0,25
0 1 0 0 Fast 18,15
FPP
0 0 0 1 Standard 3.3,3.0,25
0 0 1 0 Standard 18,15

g 5.6.7 Cyclone-IV GX(2/2) Configuration Schemes
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Table 9-7. Cyclone Il Device Family Configuration Schemes  (Note 1) (Part 1 of 2)

MSEL 3 . P |
Configuration Scheme ) ; p Config ‘(’20;}(?!33 U]

Fast Active Serial Standard (AS Standard
POR) 0 1 0 33
Fast Active Serial Standard (AS Standard
POR) 0 1 1 3.0/2.5
Fast Active Serial Fast (AS Fast POR) 1 0 1 33
Fast Active Serial Fast (AS Fast POR) 1 0 0 3025
Active Parallel x16 Standard (AP Standard 5 1 1 13
POR, for Cyclone Il devices only) )
Active Parallel x16 Standard (AP Standard
POR, for Cyclone 1l devices only) 0 L L 3025
Active Parallel <16 Standard (AP Standard 0 0 0 138
POR, for Cyclone 1l devices only) )
Active Parallel x16 Fast (AP Fast POR, for 1 0 1 33
Cyclone IIl devices only) )
Active Parallel x16 Fast (AP Fast POR, for 1 1 0 18
Cyclone 11l devices only) .
Passive Serial Standard (PS Standard POR) 0 0 0 3.3/3.0/25
Passive Serial Fast (PS Fast POR) 1 0 0 3.3/3.02.5
Fast Passive Parallel Fast (FPP Fast POR) (4) 1 1 0 3.3/3.0125
Fast Passive Parallel Fast (FPP Fast POR)
(for Cyclone II| devices only) (4) 1 ! ! 1815
Fast Passive Parallel Fast (FPP Fast POR)
(for Cyclone I1l LS devices only) 0 0 ! 1815
Fast Passive Parallel Fast (FPP Fast POR)
with Encryption (for Cyclone IIl LS 1 0 1 3.3/3.0125
devices only)
Fast Passive Parallel Fast (FPP Fast POR)
with Encryption (for Cyclone Ill LS 1 1 0 1815
devices only)

] 5.6.8 Cyclone-III Configuration Schemes

Table 13-1. Cyclone Il Configuration Schemes
Configuration Scheme MSEL1 MSELD

AS (20 MHz) 0 0
PS 0 1
Fast AS (40 MHz) (1) 1 0
JTAG-based Configuration (2} (3) (3)

B 5.6.9 Cyclone-II Configuration Schemes

Table 13-2. Selecting Cyclone Configuration Schemes
MSEL1 MSELOD Configuration Scheme

0 0 AS

0 1 PS

0 1 JTAG-based (1)

g 5.6.10 Cyclone Configuration Schemes
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Table 9-6. Configuration Schemes for Arria Il GX Devices (Part 1 of 2)

Configuration
Configuration Scheme MSEL3 MSEL2 MSEL1 MSELO | POR Delay Voltage
Standard (V) (1)

0 0 0 0 Fast 33,3025
FPP

0 1 1 1 Fast 1.8
FPP with design security feature, 0 0 0 1 Fast 33,8.0,25
decompression, or both enabled (2) 1 0 0 0 Fast 1.8

0 0 1 0 Fast 33,3025
ps 1 0 0 1 Fast 1.8

1 0 1 0 Standard 33,3025

1 0 1 1 Standard 1.8

0 0 1 1 Fast 33
AS with or without remote system upgrade ! ! 0 ! Fast 30,25

1 1 1 0 Standard 3.3

1 1 1 1 Standard 30,25

B 5.6.11 Arria IT GX Configuration Schemes

Table 11-1. Arria GX Configuration Schemes (Part 10f2)

Configuration Scheme MSEL3 MSEL2 MSEL1 MSELD

Fast passive parallel (FPP) 0 0 0 0
Passive parallel asynchronous (PPA) 0 0 0 1
Passive serial (PS) 0 0 1 0
Remote system upgrade FPP (1) 0 1 0 0
Remote system upgrade PPA (1) 0 1 0 1
Remote system upgrade PS (1) 0 1 1 0
Fast AS (40 MHz) (2) 1 0 0 0
Remote system upgrade fast AS (40 MHz) (2) 1 0 0 1
FPP with decompression feature enabled (3) 1 0 1 1
Remote system upgrade FPP with decompression 1 1 0 ]
teature enabled (1), (3)

AS (20 MHz) (2) 1 1 0 1

1

‘ Remote system upgrade AS (20 MHz) (2)

g 5.6.12 Arria GX Configuration Schemes

Table 6-1. APEX Il Configuration Schemes

MSEL1 MSELD Configuration Scheme
0 0 PS
1 0 FPP
1 1 PPA
(1) (1) JTAG Based (2)

X 5.6.13 APEX II Configuration Schemes

Table 7-1. APEX 20KE & APEX 20KC Configuration Schemes
MSEL1 MSELO Configuration Scheme
0 0 PS
1 0 PPS
1 1 PPA
(1) (1) JTAG Based (2)

X 5.6.14 APEX 20KE & KC Configuration Schemes
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Table 8-1. Mercury, APEX 20K (2.5 V), ACEX 1K & FLEX 10K Configuration

Schemes
MSEL1 MSELO Configuration Scheme
0 0 PS
1 0 PPS
1 1 PPA
(1) (1) JTAG Based (2)

B 5.6.15 APEX 20K ACEX 1K FLEX 10K Configuration Schemes
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6. BALF¥—hk

6.1.

ESHARMIOVIR

DCLK_EN N

nCONFIG_internal

1/2
count

FF

DCLK

nSTATUS internal

FF

) nCONFIG

D_internal[7:0]

FF

) nSTATUS

FF

SYSCLK(50MHz)

Al

» D[7:0],SOUT
>

X 6.1 §8HATnvIR
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6.2.
(M

S5 gh.h

B4 LFr—h

SD #—kH\5 BinaryData % 1 fE&EAH L Config T 535&

XRST

Read binarydata

Read rest of

till buffer is full binarydata
(Internal Process Read
config from SD) CONFIG.TXT
17msec X
@Delay_2(7 71 1bF ? EBLIESHD
D2=000C_0000(#415.7ms) » RAE—k
nCONFIG Hi-Z ‘
nSTATUS Connected all FPGA’ s INITB are released here~ 4
>
DONE (@Delay_1
#P:C4=0 MDONETD[7:0]¥ X%
D[7:0] ‘ Preamble v binarydata v
| Postamble
(®PRNO }< (@PONO 7
binarydata Postamble
#P.C4=1 TDONEfS S EEHLIIHE
XCS0 ‘
CCLK(DCLK)

Delay_1 = DO * 20nsec
Delay_2 = D2 * 20nsec
Insert all”1” PRNO times by using CCLK(DCLK).
Insert all”1” PONO times by using CCLK(DCLK).

(DDelay_1 parameter is set by the command #P : D1 = xxxx_xxxx
(@Delay_2 parameter is set by the command #P : D2 = xxxx_xxxx
@PRNO parameter is set by the command #P : PR = xxxx_xxxx
@PONO parameter is set by the command #P : PO = xxxx_xxxx

XRST E5 & 10msec L LEFH—FEHRLTVVET Ff=. FYRIV T DLELMEFTEAALTTEL,
)ty h B F . nCONFIG (& High-Z DIREELHBYET,

)y b WEREINIZESAME, D2 AV ED AU RERIAL. config.txt THP : D2= XXXX XXXX T
REL-DERERHRMERETSH., SDCard MDD T—EANFHAHLUERMAHELFAD, ES5MEN
[FIDERMILIZKY nCONFIG A High-Z [T))—XEH . 5488 Pullup T High fREMNRZET,
nSTATUS [&. Verl.800 Y AMDAAFRIZEEELRYELT =, CHIZH, §ET DO /NFA—ET
nSTATUS D)) —RETOREREETIDENGLLEY  NIA—RERFERLELGYET, JEELTLHR
HRIEENFET,)

EHIN TS L2 TOHOFPGA DEHEMNEST, £2THDFPGA N nSTATUS Z)J—ALI=&E, 4488 PullUp
[Z&Y nSTATUS [ High 3B ERZ . ThERIHI(Z SDCONF [ID1ADU DA N ERIRLE T,
D1 ADUADIED config.txt TERFELIZED . TIAILMEIZELIzEE, XCSO0 % Low [T%ET ERIBFIC
Preamble {E 5 %#P : PR=XXXX XXXX TiRELT{EFZIT DCLK &&4(Z Data /SRIZ ALL"1ESZH
HLFET, (7ILTF FPGA Tl& Preamble # ANDMEILHL IBEET I, TIHILMED
PR=0000_0000 G:ERALTTFELY,)

NAFTYT AN EHLIEDHSHE, XCSO F High [CRL. #P:PR=XXXX_XXXX TE&RELI-{ES . DCLK
%M N9 BHEEHIZ, Data /N X[Z Postamble ELT ALL"1"Z#HALET .

HL.,#P:C4=0(TI7#4ILR) ERE DIHE . CONF_DONE {E5 A" High [Z%of=ZEFRHL T, Data /\R%
High-Z IZBHRL TR F% FPGA IZZE(HELFET , 7=fZL. DCLK [ZDUL\TIE, PO TEHREIN=/O VI,
BEBFETHALET #P:C4=1 [CHRESNI-1BE . CONF DONE EB(2&L5T, PO DXREES . Data /\
RIZALL"1"E#HLEEITET
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(2) SD AA—FMH 5 BinaryData & 3@ A H LEREDIGE

XRST

Read Read binarydata
CONFIG.TXT _till buffer is full 2nd binarydata

3rd binarydata

(Internal Process
config from SD)

Read rest of
binarydata \

17msec > \
BULIESH\D
@Delay 2T 77K ARE—k
D2=000C_0000(#4715.7pps) *

nCONFIG Hi-Z ‘

Connected all FPGA’ s INITB are released here

nSTATUS
>
DONE @Delay_1 }
Middleamble Middleamble #P.C4=0 (ODONETD[T:0]T R

D[7:0] P’Ta’“b' Voinaryd¥a | al’FF” v all’FF” A ‘ all'FF" |

®§RN3 @ﬁMNB @ﬁMNB ;<©PONo >
XCS0
XCst
XCS2
L

(DDelay_1 parameter is set by the command #P : D1 = xxxX_xXxx
(@Delay_2 parameter is set by the command #P : D2 = xxxx_xxxx
@BPRNO parameter is set by the command #P : PR = XXXX_XXxx
@PMNO parameter is set by the command #P : PM = xxxx_xxxx
BPONO parameter is set by the command #P : PO = xxxx_xxxx

Delay_1 = D1 * 20nsec
Delay_2 = D2 * 20nsec
Insert all”’1” PRNO times by using CCLK(DCLK).
Insert all”1” PMNO times by using CCLK(DCLK).
Insert all”1” PONO times by using CCLK(DCLK).

#P:C4=0 TDONE{E S A High%x R LI=IHE .
D[7:0]I&FPGAICHigh-ZICL TBAITET A, 5IEMHEEDCLKIZIEECLKEIEAT B,

XRST E5 & 10msec L LET7H—FEHRELTWVET Ff-. FY2IVTDLELMEFTEAALTTEL,
)ty h ARSI $ . nCONFIG (& High-Z DIREELHBYET,

)y b WEREINIZESAME, D2 AV ED AU RERIAL. config.txt THP : D2= XXXX XXXX T
REL-DERERFMEZRETSH., SDCard MDD T—EANFHAHLUERMAHELFEAD, EE5MEN
[FIDERMILIZKY nCONFIG A High-Z [T)1)—REt . 5488 Pullup T High REMNRZAFET,
nSTATUS [&. Verl.800 &Y AMDANITERELGYEL -, THITHEL ., §FET DO /ATA—ET
nSTATUS D)) —RETOEEREETIDENGLLY  NIA—RERFERLLGYET, JEELTLHR

HRIEESNET )

EHEIN TS L2 TOHOFPGA DEHEMNEST, £2THFPGA N nSTATUS Z)J—ALI=&E, 4488 PullUp
[Z&Y nSTATUS [ High 3B ERZ . ThERIHZ SDCONF [ED1ADU DAV N ERIALE T,

D1 A2 ADIED config.txt TERIE
Preamble {5 %#P : PR=XXXX XXXX THE

LT-fEA ., TI74ILMEIZELT-EZE . XCS0 % Low [TRET ERIFFIC
L7={E751+ DCLK &&H1Z Data /AR ([Z ALL"IEBEH

HLET, (7ILTF FPGA Tl Preamble # ANDHEILHL BEET I, TIHILMED

PR=0000_0000 TEERALTTZELY,)

1 EBEDNAAF)T—E20EHLEHSE, XCSO % High IZRL., #P:PM=XXXX XXXX THELT-IE
2 .DCLK #%2H Hh95EE4I2, Data /NRIZ ALL"1"2H ALET,
PM INSA—=RIE INAF )T —RERDINAF)T—2LDME (Middle) IZ ALL"1"% PM THEEL-E%
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DCLK Z## ALFE Y, (Middle amble)
PM TERELIESD DCLK #H LR Z 5L ROT—IDEEFEEHMNTESET. DCLK [FFLLLIIKEE
T, Data /NRIZ ALL"I"ZH LEITET,
PM DAIUEBETLT, T—EDEFEMNTESE, RD XCS1 & Low [THET ERBFIC/NAFT—42
EEHLBOFET,
ZDEE,PM THEELT= DCLK MDA, Preamble & Postamble DXHY EEYFET,
REONAFT)T—2EEELEDHDE. PO TEEL-HY 25 DCLK & Data /NRIZ ALL"1"Z#H 1L
FY9,
£ L. #P:C4=0(TI74ILR) EREDIHZEE . DONE {55 High [THE-7=2&ZF & L T, Data /3 A% High-Z
([ZBEMRL Tl F % FPGA ICZEFELE T, f=1L. DCLKIZDW\TIE, PO TRESNI=/AvI#. ¥ F
THALET . #P:C4=1 ITRESINTIHE . DONE EFIZ&5T . PO DEEFEESY . Data /8 R[Z ALL"1"
FHLEITET,
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7. LED
0 uSDCONFIA [ZIZED2—ILDREFRTT H1=8D
LED(f) M EEEINTULET,

E 7.1 LED QOEEAE

7.1. LED OSE4T&H
0 LED @QRKTEEFIUTOEYTY,

LED jK&& &
=V} Passive Serial —K T microSD h—KR &Y F—4%#5iE L TL S [E,
FPP £—K T microSD A—KF kYT —42%ErX LTV,
R Passive Serial / FPP E—R T microSD h—F® JL—kT 4L YK JIZ“CONFIG.TXT”

167msec RAT+ FRE TSN O-EE,

167msec SHAT® | RE : “CONFIG.TXT 774/ ILMFEFELELY,

#BYIRL, ARILHEES TS,

“CONFIG.TXT 774 H 8 XFULDF¥IIRELTEHEINT
WBI5E , (microSD A—K ETaEARL, rename LT=15E84E,)

Passive Serial / FPP E—RK T“CONFIG.TXT” I &> THRESIN /1T T—42hL
—rTaLOM) L TREBTERISIBE,
RRA : NAF)T—EDBFELLELY,
ARILHEES TS,
NAF)T—EMN 8 XFULDF AT HUFELTEHIN TS
55 o (microSD A—K ET 8 XFLLTIC rename LIz EGE )

AT microSD A—FAEA SN TV S EETDEETT,
N—=301FHR | “CONFIG.TXT THP : C9 = 1 BMEESNTLDIGEE,
RN FE2D microSD H—FABASh TOEWNMESERE . E—FIZEELEUN—3Y
BEARTEINETS,
& 7.1 LED mST&H
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N—TaVIFHRR R ILRE

168msec

“CONFIG.TXT"T #P : C9 = | ZIEETHILITKY. RED 21— )LOE@EICEE SN LED(R 7.1
B)DERIZKY . BED2— DN ERERTIEDIENTEET,

N=2aVFRIE, 16 EvbD DY 4 EVMBIZHBILTZ 4 HIDAFHT—2LELTRESNET,
E—ILRIEEDLSIZ. LED DR KTHBORETOE 1D Z#EFHRERBELET .

168msec D LNE KT E 670msec DHATTOERLET,

503msec M 3 fERULVALKTE 670msec DHLT T1"ERLET .

16 BIDRITDHE. 1.68sec DHITEBMT—RLIZZEEZBEKRLET,
—RBIEEERET =D A>TVSOHRARIELT. ZABMSHEAZLTTEL,

7.2 I£ LED O miRERHE R EICKBRTRLUIBITT  BEIEENSHICEBL., KIEH RAThE
L. KIREABROBEDOZ AT HITREERLET,

LED O HBDRSFEREMNS0",“1"ZEAELTIKE, 16 HD 2 EDIEYRLELZYET,

4 ET DR >TNAFVEAFTHIZERT DL, “1310°EHBYET,

ZNIFBREORFIFERT. N\—2arvh“1h’ VEDav N 310 T4 I AN THAHIEERLE
ER

N=2aVFRIE, RKEEGEENMTHONEVRYCORELIREET,

JESaUERIL. REBOBENHIT VI T—EBITHNBEAUDAVRET,

IO AERIT. B—REBICEWT. AV 71— RAEHDELRDZLONEET HIHRICEVRS N
EZ 8

4d1

Version 1. 310

X 7.2 LED g
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8. “CONFIG.TXT M #{&

8.1. “CONFIG.TXT &I

O microSD A—KH5 FPGA NEEIAV I4XaL—23rF 175856 BLLIX. microSD A—KH5
NandFlash N7 —3% 5T 55 8ICSRENETF AL TI7MILTY,

O Z74ILEAIF FAET7AXF—D“CONFIG.TXT'(MNXFE., AXFE/NXFEELADICEAEESATHY,
microSD A—RDIIL—rTF AL IR ICESLELAHYZET .

O “CONFIG.TXT Z7AIICIE. EVvhI7AILB R0, BRE/INTA—2%FIFELET,

0 “CONFIG.TXT 77/ I TRYKRASF Y72 FHAF7AX—3—FDH#TY,

0 “CONFIG.TXT"Z7A/IILHDIATURIE AXF, IIXF, BERETREHLTINFEVEE A,
B ZIE PO(E—F—)2 & Po ERBELTOED)EDMOHOLIERITHIENTEET,
EFVUVoNEEIFEAFEA. EADEADEAICITEELTTEL,
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8.2. “CONFIG.TXT H>7IL

O microSD A—K® root T4LYKJIZ, “CONFIG.TXT (/NXFELRNDE MDD I7 A I EEBTHLE
NHYET,

#M:A //Maker Code Altera
/lfollowing are Altera's default setting.

//1f you would like to change the parameter,please remove "//" and change the value.

IH#s:0 IIFPGACLK Speed 0:50M(def) 1:25MHz 2:12.5M 3:8.333M 4:6.25M 5:5M 6:3.125M
1 7:1.56M 8:0.78M 9:0.39M

/[Swap parameters

/l#piss=1 //Bit swap

/l#p:sb=0 //Byte swap

[l#pisw=0 /IWrod swap

//Delay setting

/H#p:pr=0000_0000 //Preamble insert No. Oclk

[#p:po=0000_4000 //Postamble insert No. 4096clk

/[#p:d0=0000_1000 /mCONFIG => nSTATUS 82usec (removed from V1.800)
[Hp:d1=0000_2000 //mSTATUS => DCLK 164usec

[Hp:d2=000C_0000 //XRST =>nCONFIG 15.7msec

/Hp:c0=0 //Word aligner off

/Hpic1=0 /MmCONFIG,nSTAUS Pump_ON off
/Hp:c2=0 //Multi FPGA config P2bit to Serial x 4 off
/Hp:e3=0 //Multi FPGA config P4bit to Serial x 2 off
/Hp:c9=0 //LED Ver disp mode off

[1#r:0 //Retry No.(0-F default:0)

1l

//Binary file area(up to 8 + 3)
#0:file0.rbf

#1:filel.rbf

#2:file2.rbf

#E:fileE.rbf

#F:fileF.rbf

[I#E fileF.rbf + fileO.rbf + filel.rbf + file2.rbf /O OO OO OOOO
/lend

& 8.2. “CONFIG.TXT”HY> 7))L
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8.3. Commands i ERFK
¥ lop | % 20p | Value HERESEM
// OAVRT IR
#M: A A—HTIHILMETE
#S: 0~9 DCLK & &R
#P: SS= 0/1 )7L 5 MSB/LSB R
SB= | 0/1 /N5 MSB/LSB RTw 7
Sw= | 0/1 Word,Dword t 73/NA bR Ty T
PR= XXXX_XXXX TITFUoITNLRIERE
PO= XXXX_XXXX RANZUTILERIERE
PM= | XXXX_XXXX FileHE#EDIFILT7UTILRIERE
Do= FHRKKFHKK ACONEIG~nSTATUS FTHF -4 Rfm(HIFR)
DI= XXXX_XXXX nSTATUS~Data t} WBAEFETO T 1L A=
D2= XXXX_XXXX XRST~nCONFIG £TOTsL A&
Co= 0/1 D —R754F#EE(ALTERA TIXERALEEA) BE"0"
Cl= 0/1 nCONFIGaSTATYS Pump ON
C2= 0/1 P2to1 x 4port on SelectMap8
C3= 0/1 P4to1 x 2port on SelectMap8
C4= |01 DONE {55 %R
Cs= 0/1 FPP x4 €E—K ON
Co= 0/1 XCS copy merge detect on
C7= 0/1 SV ER[EIEE 74138 DIBMIZ &S XCS[3:0]=>XCS[7:0]¥:58E—F ON
C8= 0/1 Future use
C9= 0/1 Ver /T
#R: 0~F RS E1%%
#0: Filel +file2+ | TYF7OI7AILIERE
~ IY7 I~ET7AILIERE
HF: Filel +file2+ | TU7 F I74ILIERE
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8.4. Commands
(a) “/” (“slash)
O AT IRETVET,
O A7HIC <7 ZRETHE CREETOENUBDXFINEIAVMELTHRARIELET .
0 YT ILTIE. Verilog DEFIZHELY, </ TRELTLET,

(b) #M : A/L/X
O Maker ZEELFE T TIHILMNEHYFEE A,
0 ARINSA—FEIRETEHEICKY., T4QD/INSGA—EN BB THREINET,
O FTIANMNGA—REEZLERLE-MER ., KT URDRIZERLELV/ASA—2DaTURER
MLTTFEWN, REEN LESBESKET .
O PO /NTA—HREED FPGA [Z&>TERBED/NTGA—FLZIFHRELTT LY,

(c) #S : 0/1/2/3/4/5/6/7/8/9/F
[0 FPGA 810D DCLK DEELIEELET,

0: SOMHz(T 74 /Lb) 6 : 3.125MHz

1 :25MHz 7:1.56MHz
2:12.5MHz 8 :0.78MHz

3 :8.333MHz 9 :0.39MHz
4:6.25MHz A~F: REE
5:5MHz

(d) #P: SS=0/1
O JUT7IIE—REZEF(XMODE E> = High), DO(SOUT)EVIZHRMIZH AN HE VLD MSB /
LSB D AIEFDFIREITVET,
0:MSB 77—Xh
1:LSB 77—RNT7#ILK)
O AITURIEDUTIVELEDEEDABNT. RO #P:SB AXFDEEEZITEE A,

(e) #P : SB=0/1
O /NARBEGIAT.MSBELSBEANEBZET,
AED21—I)LTIL, BE. microSD A—F LD/ F1T—2D/INARELID MSB ¥ D7 EVIZ,
LSB A D0 EVICHAShET,
ARINGA—H% ON 2T 5L /NAFATMSB & LSB BRIV TEINFET,
0 : Byte Swap &L (T74/Lh)
1 : Byte Swap BY
O ARIATURIZNSUIINEEDEEDHBFIN T, BIFED #P:SS ATURIZIZEEEZEZFH A
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H#P: SW=0/1

u
u

(g) #P

ARED2—)LTIX, 16bit, 32bit D/NRIBIEE AN TEGL =0, IEEL THHRELFEE A,
Full /A—23> DY) 1—230Tld, MODE[3:0]EIZ&Y ., FPGA M/NA% 32bit/16bit/8bit/1bit
D HFEIRTEET AN, 32bit /3R 16bit /NREFIZH $HAERTE T, Word W% Byte I TRTvT g
BHIEMNARETT
FPGA /AR 32bit E—RFDEE, FTRDELSIERSNET,
0: Word Swap #E&EL
1: [31:224]=>[7:0]
[23:16] =>[15: 8]
[15: 8] =>[23:16]
[ 7:0]=>[31:24]
FPGA /AR 16bit E—FDEE, FTRDLSIERINET,
0: Word Swap #E&EL
1: [15:8]=>[7:0]
[ 7:0]=>[15: 8]

1 PR = xxxx_Xxxx

INAF)T—4A% FPGA IZEIET BHIIC. TUTTILT—HELT Data Bus & All“1”(CLT-4KEE
T.BERHDO DCLK ZHALFET,

BEIL 16 EHRTITL. S IR TEIRETHIRENHYET,

0000 0000 /> FFFF_FFFF £ THETEEY,

16 EHEIZT o F—N— "EREICANDIENTRETT,

0000_0000 5E T H&. TUTUITILIEHAShFER A,

BEMLZLDMEGEDT 74 ILEE 0000 0000 TT, (FILT T FPGA (XTUTUTIVIEFREL =0,
FBEET . TIAILED 0000 0000 ELTTFELY,)

Altera @ RBF 774 )LD EEEIZHS 32 D FF [CDOWTIFT—RERHLTHASNET DT,
RINTGA—EDEEDHEICFEDOOTHAINET,
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(h) #P : PO = XxXXX_XXXX

O

O oo g d

INAF)T—AR%EZIERT %, FPGA RERD Initialaization A5E T S 51=8. FIE D DCLK %%
ViETHELNHYET,

INAF)T—A%FPGA [TEELT=&IZ. RRNF7 U T ILT—2EL T Data Bus % All“17 (LT 4K EE
T.IEERHO DCLK #HALET,

BEIL 16 EHTITL. S IR TEIBETIRENHYET,

0000 0000 /> FFFF_FFFF £ THETEEY,

16 EHEIZT o F—N— "ZREEICANDIENTRETT,

0000 0000 Z5ET &, RANTUTILITHAShFEE A,

FFFF_FFFF #18% 9 %&. DCLK [EFLEEFICH SN DDITET,

ZDIGE. #R aATURIEHEELER A,

fAIHIEELELE, TIAILEELT 0000 1000 AERESNET .

DCLK [& DONE EE8 M7 U747 125> THH S iikITE TS

Data NRIFRRALT7UTILEEZRFTH, DONE EENTIT47(245L High-Z ICRAKSNE
9, (DONE EBHEHT D=0OIZIL. #p:C4=1 ZHRELTTELY, )

(1) #P : PM = XxXXX_XXXX

O

O Oooogoogod

+EFE T BHDNA(FT—8% FPGA [TEETHERIT. NMFUT—EEEELEDHOT,
RDINAFV)T—2%3%EF BHFRIZ. Data Bus & All“1”[CLT=4REET. PM THEELz[E%k DCLK
EHALFET,

BEI 16 EHRTITL. S IR TEIBETHIRENHYFET,

0000 0000 /&> FFFF_FFFF £ THETEEY,

16 ERRBIZT o F—N\— "EREBICANDIENARETT,

0000 0000 Z¥EE T & SFILTUTILIFHAShFEE A,

fAIHIEELELE, TIAILEELT 0000 1000 AERESNET .

Data /NRIESFILTUTIVEERD. RONAFYT—2EERIBET ALL"1"EE ALKETE
ER

P DR = Xxx%—Xxx% => #P:D2=xxxx_xxxx [ZZE &,
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ROM /A—232 V1.800 &Y nSTATUS E8 A E WML ARNIZERELGYELS =,
CHIZHEL, nSTATUS D ADBEBZAIV T ERET S D0 /NTA—R(FHIBRShFELT=,
BEINTERARIESN, T5—LEFBYEFA,

(k) #P : D1 = xxXxXX_XXXX

O

O 0o o g d

nSTATUS MY —REIN T, ZEDHAZED 12— IILIZHTETOTALMEREIRRELET .
BEIL 16 EHRTITL. S IR TEIBETIRENHYET,

0000 0000 /> FFFF_FFFF £ THETEEY,

16 EHREIZToF—N— > ZEBICANDIENARETT .

REHUE x 20nsec NTALABEMERYET,

Pump On a<2R( #P:C1 A< R) A OFF DEEDFEOMNEILE EMNYEEEL T, 0000 0200
EHELTHY (TI4ILRE V1.800 Tl 0000 2000 T, ). 20nsec x 512=10usec (= DCLK A%
TOT4I12YET,

T—R7 AT HEEDNBINGIZEHP.Co=1) BELT —FETHRARET O, T—2HHAE
NAETIIELICHBEZETHHEENHYET,

7ILT35 FPGA TIE,RBF J7/ILDFERAZHELTNS=H. T— K751 TEZRETILEN
HYFEE A,

(I)#P : D2 = XXXX_XXXX

XRST A° High (%> T nCONFIG % High I3 2E TORERERELE T,

BEIE 16 EHRTITL. 8 I TEHIEET IRENHYFET,

0000 0000 A5 FFFF_FFFF £ TIRETEEY,

16 EHREIZT o F—N\— "ZEEICANDIEMNARETT,

REHUE x 20nsec MTALABEBELYET,

SD A—FM5DALIT4FXaL—arDIGE . SD h—FRiAH H UEHBRERBID 17msec KY5E L EF
MZERELIGE. BEELEE A,

T4 ILRE 000C_0000 ANAERFE S, # 15.7msec DBIEAIEA SN, SD h—F A H UL R
MICKDEEIZKDEMEL. RFFMELVET,
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(m) #P : C0/1/2/3/4/5/6/7/8/9 = 0/1
0 0MA59DaAVFA—ILEYMEZEINTLET,
D #P:C0=0/1 T—KT7SAF 8

@

u
u

O

#P :

O

RNGA=BR(ETILTZ FPGA TIEERALERE A TIHILEDFEFELTTILY,
ARINGA—RIVERETDE NAFYT—EADEBEMEICHFEET 2XFIERES
HARIEL. XFBEROHEIZRIET S 32 D FF IZ&DTUTUTILBE A KEEELD
FINTT—=RT7SA4FETVET. 9.1 T—F7314FHEE SR
FBEDLFIFERMN L, 32 D FF ITKBTITUTILHBIREST—4IL. FF D%
BIESZ L hsnET,

RINGA—AERFELI-IREET, 32 D FFARH (X 5 D FF TEITLTLET A F
HELBEWMES . T—REB AN LITRYET,

pof Z7AILISERT L. SLEEMRE D BEEIFEHRMHIBRSN . ibf T7AILEZFIERCTA+
—YMIRYET,

AHEEEIL. FPGA DT —45/NAH 16bit,32bit DFICIXEIAMHEMEELLTHLEE,
Xilinx D&SIZ, NRBEHFSEZI-ODHERN/NF—DFHETSIHE. KBICHFE
FTHEXFIERHRORSICEHST . 32bit B TLOMYETAR T HIEMNTRELERYET,

Cl=0/1 nCONFIG, Pump ON $§%E

KINSA—RZ1"2HRET 5E.nCONFIG EE%F . Low MDY —RFBEEIC,
50MHz lclk %3(20nsec)High LNILEH AL, £D#% High-Z #H AL EHDILLEA
YESAIZTHIEMNARETT,

TIHILE (407)
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@ #P: C2=0/1

O ANRSGA=B1ERET SHE,FPP E—RIZELT, 8bit DT—H/3R% 4 DDXEIZ
M. FNFNRORED 2 EVMERGT/RSUILIYTIILEBRLTHAShETS,
D[1:0] => D[0]
D[3:2] => D[2]
D[5:4] => D[4]
D[7:6] => D[6]
0 EvrOHIBIEZRX. #P:SS aATURIZERMLET . (“1”0DB LSB first)
O #P:C2 & #P:C3 aYRIE. C3 aTURABEINET,
0 FRE—FEERATIOICIE NAMFI)TE2EFFIZELTEBENHVET,
@ #P:C3=0/1
O ANFGA=B1ERET SHE,FPP E—FRIZELT, 8bit DT —H/3R% 2 DDRXEIZ
M. FNFNORED 4 EVRERGTRSUILIYTIILEBRLTHAShETS,
D[3:0] => D[0]
D[7:4] => D[4]
0 EvrOHBIEFRIX, #P:SS aTURIZEMLET, (“1”DBF LSB first)
O #P:C2 & #P:C3 aYURIE. C3 aTURABEINET,
0 FRE—FEERATIOICIE NAMFI)T2EEFIZELTERENHVET,
® #P:C4=0/1
O FKINGA=RIT""1"E/RET HE. Done EHEEBRLET,
0 DONE {§5% uSDCONF1A IZ## LAV BB RIZH LT, DONE E5mFE24—
TUoDFEFICLTELE. AR PullUp IZKH>TEIZHighE RZ 5=, a0 T4FaL—
IV MSE T LIz&$IMrL ., Data /X% High-Z LT, 2—H—IZBAKRLET .
0 XEEIL.DONE E5%EHL. FPGA [TT—42%2HLETE1=HD/I5A—4TT,
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® #P:C5=0/1
0

FPP T AES %> DeComp #8EEHZITTHE. 1 DD 8§ EvhT—4RITxL T 4 [E DCLK
AALTHIFIRENHYET,

ARINTGA—R"1"ERETHIET x4 E—REHR—FLET,

MSEL % FPP x4 DR EZEEIRLTT LY,

ARINSGA—H%EHRFELI-IREET,. XMODE EV% PS E—FRIZERET H&. DCLK (& x1 E
—FEMEICBEEBLET . (PSE—FTIL. AES ¥ Decomp [Ex1E—F TEIELET,)
FPPx4 & PS E—FAGER TED L RATLATIE, BIZ"IIRELTHNIE, EDa—ILH
HETUYEZ TNET .

P —KkT AE » oS g
= S,

8.3 FPPx4 M HiKH

@ #P:C6=0/1

043RI HERERFDH A1,
l:copy AT RIZLHEFERFDH A,

BENAFI)ITANEI T4F 2L —2a0FBIHFED XCSI DHEAFEDERET

BWNET,

DOS Z7AVTrETUTOARURTERELIZNIFTUI7AILEERT HIEE. &X/135

AR VIEET DRENHYET .

> copy filel.bin/B+{f4096.bin/B + file2.bin/B (+ ff4096.bin/B + file3.bin/B) mergfile.bin
/BIFNAFIVIT7AIEERLET
ff4096.bin [& 4096 /XA~ D fth HAEZFRAENT-T7AILTT , (RIFTT74MIL)
ORERYRGTZLIZKY. RRSBEDNAFTYIT7AINEERFTEHIENTEET .
mergfile.bin [(LEFERDIT7AILAITHYET,
INYFIFAILTFOERBLTHELE., ERFEMILT HIENARETT,

+ORURIZEKDERDIZE . KNTGA—RE IR ETILENHYET,

ALTERA FPGA TEAT S LEFHYFEE A,

:C7=0/1

"1712yb g HEL XCSO,XCS1 D 2 KDOFFEMEF (LY. SMF (T EIBRZEHIFEL . 7HRD
XCS[6:0[1EBZA L. K7@D FPGA [T LTI FIZAr I4F¥aL—23 % 1T
CENTREEHYET,

T 74 ILR0)
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(n) #R :

S5 gh.h

© #P:C8=0/1
0 XREZH (Reserved)

#P:C9=0/1
O ZARIAIUKR%E ON ITT5E BEE—RICEHL T ED2—ILD/N\—2a A LED
DRBIZEYRTENFET,
0 HRFRIEI6EVREAET—KL, RLRLTIEUE BV ALTIE0EEELET,
O SEEEMG 4bit B TRYIST Hex BT D&, BV 21— DAV FERSFONE

ERS
O  SEEED 4bit H/N—3 % KD 4bit EZDRD 4bit D 2 M TIE DIV %E, B D 4bit
TYH I IRERLET,

O N=23VFHIE, REGEENHO-BEICERENFET,

O VEDavk BSEEENHGEICEEREINET,

0 HI4vIRE R—N—230 T4 IRTEVWT. HABRELGEITEVWEF-E T
HBEICEYRIFoNET,

0 RERAZDOFHFMIE 83 N—PaVEHRRTEEDEBZISHE TSI,

0~F
AV T4FaAL— a3V KBBEED NS/ RIHERELET .

0EMS 15 BETHEETEET . (TIHILE0)

RRAMTZ T IVEEELEDHSTZERET DONE EBEE=42L. 7V T4 1> TULVEWNEEaY
J4F¥2L—2 a0 NEBLT=E$IBL . nCONFIG % Low [Z3%&LTaY I4FaLl—avEPYE
LET,

nSTATUS [2&2a274FaL—av DERBODERIEIToTLEE A,

(o) bitfile-name

O

RO ()FIEOG)ICEBILEVFvSIFTIHFESITIL. Line-Processor [E/N\AF1)T—28ELT
’ULVET , GF : Line-Processor [FF T V3BT 5 — 4 HimiE)

NAF)T=EIE, “<rbfTH—IPEEELTTSELY,

NAFTYT—RLIE 8 XFUTTHILENHYET . (J53k FAT16 RXTiG)
NAFTNT—REDRNEICAR—ZX TAB 8L ENTEET , (T7MIILBDEIZAR—Z A
TAB 3 EATHIELIETEFEA)

NAFIT—ERE+TEIET S EITKY 8 fHD FPGA ET CS HlfEN<& S Multi-FPGA 327
AX2L— a3 FITITEMNAIBETT . bitfilel.rbf + bitfile2.rbf + bitfile3.rbf + bitfile4.rbf
“PICEDERDERE. NAF)T—22 L ORICIEBT 1 DU LEDEAZEHFALTTIL,
“PIZRDERDIE. BRICHATEMALZNTTEL,
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(p)#0~#F : bitfile name

O 0o o g d

NAF)T—R2%F 0NSF D 16 BD 16 EHEBEER TEITLET S
AT URIZKYRBBER T THhNI=15E . AREA O—4%)—SW DEEIV7ER— DB S D
B NFELIGE . BEM TSNS F YT =220 T4F 2L —23V DORRELFET,
# DHIZIE, 0~9(30h~39h) , A~F(41h~46h) #ELLIE a~f(61h~66h)EFBELZEMTEET,
“” DRICEEMFTELEVWE YN I7AILEETRLET,
NAF)T=RE, b TA—TYrEIRELTT I,
NAFTYT—RLIE 8 XFUTTHILENHYET . (JE3k FAT16 RXTIG)
NAFTYT—RBDRMERICAR—ZO TAB 2ELIENTEFET , O7 /LB DREICAR—Z
TAB #HE AT B EIETEEEAL)
NAFTNVT—RBE+TEHETHIEICIYNTITELT2/ED FPGA £T CS Hl#HICELD
Multi-FPGA 2> 74 ¥ aL—> 3 E 752 ENARETT,

#0:bitfile1.rbf + bitfile2.rbf
SMTIFEIBREEMT HILITKY. &K 7 HFETD FPGA DAV T4F¥aL—2aVF{T5IEMH]
BT,
“GITEDERBDIR. NAF )T —RRE T ORICEBT 1 DU LDEBERALTTSLY,
“LICRHERBDI. BAICHITEMRZNTTEL,
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8.5 D1,D2.POOOCOOOOO

D2 /NS A—A[, ALTERA D /\5A—A2 D tCFG(nCONFIG low pluse width)[Z8% &L . 2usec YL ETT,
uSDCONF1A Tl SDCard A5 config.txt ENAFUITFAILDFEEEFHAHELERHLETORM. £
17msec fél Low IZL T, BIMMERIBEICE D DEFHET,
NandFlash M5DFHEAHLEBLINIZEHE S8, D2=000C_0000(=15.7msec)Z&T ZAJLEELTLY
F9, (uSDCONFI1A [ZIE NandFlash [FB&EHIN TLVEEADY, Nand BERELBDREBEEXFHLT
Wb, £BDOTF I74ILMENFERINTLET,)
D1 /X5 A—A[&, ALTERA D /X5 A—A D tST2CK(nSTATUS hgih to first rising edge of DCLK)IZ5% &
LET,

< HEZEHh & L T DI=0000 0200(=10uSec) o configtxt THIZHLEBELLEWVWIE & .

D1=0000_2000(=164usec)IZZYET,

PO /NTA—AIE, ALTERA /NTA—3 D USRCLK B EAGEL TEN LY REVHIELZREL TTELY,
x 8.1 &, KRMK FPGA DV —XDINbDINSA—E%EFIFELI=RTT,
FPGA DI —XIZ&Y . INHDEIFELY HBITEZBEEHYFEEA. CDTH. TNED/NT
A—REBEL FHICEBUETBIRTIVLENYET,
—E 4L FPGA 20 74FaLl—23a 9558 (E. CNoDEZAEL. RELRELZRELTTS
LY

Read binarydata Read rest of

XRST

till buffer is full binarydata
(Internal Process Read
config from SD) CONFIG.TXT

17msec > T
3)Delay_2(T 74 bk BULNESHD
D2=000C_0000(#415.7ms) RE—h
nCONFIG Hi-Z
tCFG
nSTATUS Connected all FPGA’ s INITB are released here~" A

%
tSTATUS ESTZCﬁ

DONE (@Delay_1 ‘

#P:C4=0 MDONETD[7:0]¥ X%

D[7:0] ‘ Preamble v binarydata v
| Postamble
<BPRNO’ < @pono
binarydata Postamble

#P:C4=1 TDONEESZ\EBLI-I5E

XCS0 ‘
CCLK(DCLK)

(DDelay_1 parameter is set by the command #P : D1 = xxxx_xxxx Delay_1 = DO * 20nsec
(@Delay_2 parameter is set by the command #P : D2 = xxxx_xxxx Delay_2 = D2 * 20nsec
@PRNO parameter is set by the command #P : PR = xxxx_xxxx Insert all”1” PRNO times by using CCLK(DCLK).
@PONO parameter is set by the command #P : PO = xxxx_xxxx Insert all”1” PONO times by using CCLK(DCLK).

083000000000
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FPGA Series | tCF2STI tCF2CK tST2CK CLKUSR | D1 D2 PO
Cyclone-III =800uS =800uS 22uS 3,185/ 0000_0200 | 000C_0000 | 0000_1000
3,192(LS) | =10uS =15.7mS =4096c¢lk
Cyclone-1V =230uS =230uS 22uS 3,192 0000_0200 | 000C_0000 | 0000_1000
=10uS =15.7mS =4096c¢lk
Cyclone-V =1,506uS =1,506uS | 22uS 17,408 0000_0200 | 000C_0000 | 0000_5000
=10uS =15.7mS =20480clk
Stratix-I11 =100uS =100uS =2uS 4,436 0000_0200 | 000C_0000 | 0000_1200
=10uS =15.7mS =4608clk
Stratix-IV =500uS =500uS =2uS 8,532 0000_0200 | 000C_0000 | 0000_2400
=10uS =15.7mS =9216¢clk
Stratix-V =1,506uS =1,506uS | =2uS 17,408 0000_0200 | 000C_0000 | 0000_5000
=10uS =15.7mS =20480clk
Arria-GX =100uS =100uS =2uS 299 0000_0200 | 000C_0000 | 0000_0200
=10uS =15.7mS =512clk
Arria-II =500uS =500uS =2uS 8,532 0000_0200 | 000C_0000 | 0000_2400
=10uS =15.7mS =9216¢clk
Arria-V =1,506uS =1,506uS | =2uS 17,408 0000_0200 | 000C_0000 | 0000_5000
=10uS =15.7mS =20480clk

0 8.5D1,D2,P00 OO
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S5 gh.h

O “CONFIG.TXT EEEINB/NFA—EDTI+ILMEZRLET .
(1) 2 —HhiEEELDBZEDTIA+ILME

1\221: 1\;::; o LR es
#P:SS=0 (MSB 77—Xh)
#P:SB=1 (Swap #&L)
#P:SW=0 (Swap #EL)
#S:0 (50MHz Passive E—F)
#P : PR =0000 0100 (FVF72TILEL)
#P: PO =0001_0000 (FRRRFZ>TJL 65536CLK ##A)
#P: PM = 0000 1000 (SRJLT7>TIL 4096CLK #EA)

e #P- DO-= 00001000 (nCONEIG—~ aSTATUS - 82usec)
#P: D1 =0000 0010 (nSTATUS ~ DCLK : 320nsec)
#P : D2 =000C 0000 (XRST~nCONFIG : 15.7msec)
#P:CO=1 (T—F734+EZ)
#P:C1=0 (Pump ON £&E3h)
#P: C2,C3=0 (Bus 23E] Multi FPGA mode #E%f)
#P:C9=0 (IN—=2arRRE—F ED

Q) A—HIEEFELIIEEDTIAILMEALTERA)
l\éilfer ﬁ::er 7o MBS e
A ALTERA | #P:SS =1 (MSB 77—Xk)

#P:SB=0 (Swap #&L)
#P: SW =0 (Swap #&L)
#S:0 (50MHz Passive E—F)

#P:C0=0
#:C1=0
#P:C2,C3=0
#P:C9=0

#P : PR = 0000_0000
#P : PO = 0000_4000
#P : D1 =0000_2000
#P : D2 = 000C_0000

(FUTTIEEL)
(RRRF2TIL 4096CLK $&A)

(nSTATUS ~ DCLK : 164usec)
(XRST~nCONFIG : 15.7msec)
(T—FT7S1FE®h)

(Pump ON £E3h)

(Bus 7| Multi FPGA mode #&E3h)
(N—DavRRE—R EH)
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87. RBFOOOUOOOOO
0 Quartus-lIIDOOO0O PullDownOOOOOOO

File > Converter Program Files OO0 OO0 OO
0 00O WindowOOQoGoOQonQo

1% Convert Programming File

1ol x|
Fie Tools Window Search altera.com @ ‘
future use. ﬂ
—Conversion setup files —_

O 7 IV rbfZ s8R
Open Conversion Setup Datal. | Save Lonversion Setup... |
—Output programming file V4
Programming file typel IRaw Binary File {.rbf)
Options. .. Configuration device:  |CFL_128Mb | Mode:

File name:

I Gifworkfa_toiawase/2013/20130522_XxxXX_AES/20130612JushinData/FPX-004/ed_test.rbf
Advanced. .. te/Local update difference file: INONE

r AOEHHRD T 7 1 IILBEIEE,
I | Create CuP files (Generate sd_test.periph.rbf and sd_test.core.rbf)

~Input files to convert @ ENEBATERULEAIC

Flelatazrea [ Properties | swrtaddress | BOET. ,
| SESE == ] 1 bit-Passive SerialZ;#iR
\\ @SOF DataE X IRTRIRT 5& =)

Add FileDEROERICRD. ERUET. e |
Up
Down
Properties

Generate Close I Help | —
-

£

Passive Parallel 5

Passive Sy
ynchronous

Fast Passive Parallel x8

Fast Passive Parallel x15

Fast Passive Parallel x32

O O0000O0ooosbfO000ooon

0O 000000OOOOO0O000ooDsbooOoOoOooooooooOoOOg SbCardOOOOOO
oon

0000000000000 o0o0000 vf0 0000000000 bOOoO
O0000001-bit Passive Serial 00O OOO0O

\"l_l. Select Input File

x|
Look in: I | Gr'work\a_toiawase\20131201305... AES\20 1306 12JushinData \FPX-004 j Q000 @ ’E
yi My Computer Name 7 |SizE |Type |DatE o
ﬂ sieafriedsd |/ SDBackup

File..lder 2013/08/13 17:09:54
File. Ider 20 146

| WS LT LA
G 2,50 | 27.2MB sofFile 201

| :GOKLJ fpaa.sof

|

I o
File name: | GOKU_fpga.sof
Files of type: ISRAM Object Files (*.s0f) =l Cancel
&

0O O00000D0OCOOpen0OODOCOOOOO
O GenerateDO0OOO0OOOvbf0000O0DOOCOOOOO
0O 00000 qyfO SDCardO0 000000000 ODDOCOOOOO
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0. HEREZEM
9.1. T—KT7S5AF ke
NAF)T—R2 LDOEBHEEERIBERTHS 32 ED FF 2R HBLET,

DworaH
1Dvwordd
EDtwordE

ShyteE

M Dweea B

=1 Dweea B

M7 Dwora B

H+31byie B

U
U
U

FPGA [ZERE AR ELEBREREFHIRLET .

S5 9h.h

16bit 45 32bit lE T FPGA [ZERiX T 5EE. BT —2DWBFEYDNAMIBEFSR T IV T —FELLThHL

tBZEFHIEL T FPGA [ZERELFET,

AEEECKY BERBOBRELTHEAINDI Y T4vI R D pofl”DINAF ) T—20, Y T7199

ADDIDNAF ) T—RERYRS ZEMABEICHEYFET,

“CONFIG.TXT”® #P:C0 AXURTI"EBET D EICKYBHIZRYET,
(T74IE ) A—HIEELIZHBEIET IAILRT)

IR4K. ALTERA FPGA [ZX LTI . RBF 77/ ILEFEHATHILEHBELTLET . RBF 771//LD

FEICITEBI7AILNEFEELLEN O, REBREIXEIZ"0"IZLTTILY,

bit31 hitd

-
T—IMRR -

NAFNTF—EBOIT7AIELEE
NEIBEH —_—

E B'nFF ;

AmFF |

RAFYF—BRTYFTI
ELTRELI=32EOFF

(D—R724FD2DODEHE |

Thah

Bhag 'h55 B

_\-‘-\"X D32 DFFAHIRT AET

A RIET .

(2Dword B {31 THRI 46 IE

[}
N hitf)

SRy a7 TR
ELTRELE32[E0FF

FhAs @'nbb FhEs #han

Bust@s Bl 757 A RTEDELEIZ

B 9.1. D—F734F#EERBAR

Y
FHT—%2
DHEEE



9.2.
U

S5 gh.h

BASNBZTITVr—23 VTR, ARURNSA—EADHREIZKY ., DT IVEREIZKY BB IZE
M FPGA #274FaL—2a 35 EMNARETT

Daisy-Chain AR IZK DD FPGA #3074 FaL—2ar T 5AELERDARICHEYET,
microSD A—F D EXNEEHEE A 200Mbps [ZXL T, 50Mbps DL UTILEEZE | REZIFITH2LE
EMET, AARICKYNY—REREITHILIZKY . 4 RETEHIIVTILBEDEMEEEZTITS
CEIGKERIE T AT EMATREICRYET,

DEEHS S EDIHZE T, FPGABIYETICEENHAEE L. ENEND FPGA DY A XH RS
15 & . Daisy-Chain AR KYNENELLSZENHYET,

bit ;E#E(Z &5 Multi FPGA Configuration H§#E

bitiE#%(Z & AMulti FPGA Configuration® & {E[R IR
(1)85EIREHP : C2=0, #P:C3=0)

INAFYTF =58 ’"AFYT =51 1I’"AFYTFT—56 1’"AF) T =45 1’"{FYT—54 "AFVTF =453 1’4 FYTF—=52 "{FI)F—41

FPGAS

TV r—aryIk
8Bto1BZEHH + EvNER@T7AIL)

s8

EEShfzAFIT—4 FPGAT

Drag & Copy

()45 EIBFHP : C2=1, #P:C3=0)

SAFYT =54 15AF)F—53 SSAFYT—52 154 F)T =51

FPGA4

NAF)T—54

7V r—avy Ik FPGA3

8Bto2BZEHf + EvNEFEMATTAIL)

LsB

b7 b6 | b5 b4 [ b3 b2 | b b0
EEENI AT T—4

Drag & Copy

7 P
I
mgg —
"

FPGA3

(3)257EIRF#P : C2=0, #P:C3=1)

RAFYT—52 NAF)TF—51

FIVr—avyIk
8BtodBZH# + EwNEFEQ2T7AIL)

FPGA7

b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

EEEhtz (T4

\:mg & Copy

2 D4
E '
DO
5 e
SAFITF=HT

& 9.2. bit E#EIZ&L S Multi FPGA Configuration D E{ERIER]

S AFUF—52
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9.3. “CONFIG.TXT”IZ&k% Multi FPGA Configuration #8E
0 “CONFIG.TXT“Z74 )L L TEBMNAF YT —EZHEETHRDYITNAFI)T—RZIER+ 12 &Y ERE
BETDHLICEY . BEDa—VIERD/NANAF)T—2DEREZE CSO0 7 H—bLTHEL. EEAET
FTEHERT—IL.IBR CS BEEAVIVAVRIGENEEZREDNAF) T—RFERET HENARETT,

microSDA—F FPGA1

bitfile1.bit

bitfile2 bit
(N—

FPGA2

bitfile3.bit

CONFIG.TXT |

XC§0  XCSt

0 : bitfile1.bit + bitfile2.bit

9.3 “CONFIG.TXT”[Z&% Multi FPGA Configuration ) Ej{E /R K]

9.4. SMFIFEIFKIZESERK 7 B D Multi FPGA Configuration H#EE

0 TR EEEEEZEL, D, “CONFIG.TXT“I7M )L ETHp:CT=1 ZRET DL, HERTERLT-
XCS[6:0[EBIZ&Y ., BRK7E®D FPGA < ILFICaA0T4FaL—2ar T B ENAREICHYET,

O 74xx161 M Qd Z{EMAL T, 74xx138 #:BMT ST, RASED FPGA < ILFIZa2T74FaLIT—3
G BIENTREICRYET,

VCCIO
uSDCONF1A VCCIO VCCIO 74xx161 74xx138
P G1 YO0 xe C';'[((:)]
T G2 Y1 XGOS FPGAO0.XCS
LD Y2 XCS[2 FPGA1.XCS
XCS1 ‘ CLR GND Y3 XCS[3 FPGA2.XCS
XCS0 CK Y4 XCS[4 FPGA3.XCS
A Qa A Y5 XCS[5 FPGA4.XCS
B Qb B Y6 XCS[6 FPGA5.XCS
C Qc (¢} Y7 FPGA6.XCS
D Qd
GND
9.4
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95. SDCard O OOOOODOO

9.5.1. 00O

SDCard Socket

VDD

PROTECT
SD_DETX
COMGND
SD_DAT1
SD_DATO
SD_CLK
SD_CMD
CD/DAT3
SD_DAT2
Vss

Vss

STkn

VCC3V3
TPS2550DRV XP2-5
4 VCCSD ouT N
XEN SD_PWRX
130R
VCCFLSH(1.8V)
GND
D3 10K PROTECT
b2 10K SD_DETX
D1
6 47K SD DAT1 (input) SDCLK_EN
7 47K SD DATO (input) SDCLK
5 47K SD_CLK J//‘ SDOMD.C
2 47K SD_CMD \‘ SDCMD.O
1 47K CD/DAT3 .
(input)
9 47K SD_DAT2.|,. SbeMD.I
(input)
6 VCC3V3
3
47K JTAGEN_EN
JTAGEN i[ )
GND 1'b0
T™S
LVCO08
—{
TDI
LVCO08
—
TCK
\‘1’ LVC126 D0

0954SDCard OO OOOOOOO
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95.2. SDCardJ 00 DDOOO
@ SD A—FEFEDHIH
XRST {E5.SD DETX {EBIC&->TTFROHHETLENET,

assign SD PWRX = XRST | SD_DETX;
SD DETX &, SDCONF E—FK, TRANS E—FE® SDCard ~DT7 I RAD RV DEEMET1ELI+F
TVIETHRVET,

ZOKE.SD DETX == I'b1 CRIFADIGE . FAEZRETEIETIL—TLET,
SD DETX==1"b0%#&H 9 % &. 7FFFh x 20nsec = 655usec $XiB#% . SDCard &BIEZRIALET .
SDCard &B{EHIZ SDCard A3 5| E AN T-15E . SDCONF3IEL ERROR RT—HMZEHBLET,
ERROR RT—HIBHLI-GE. BREZBEIRAT LM XRST Z7 Y —rF 5 &KLY ERROR AT
—rDBIEIBT HTEMNAIEETT,

@ 10 E>® Tri-State i1
SD_DAT[0:3]I22WTIE. ANEBTDEHNE(FITE>THEE A,
SD CMD [Z2WTIE @EAAABMDIES T A, SDCard DIFERFFICHAICEVTWDIEEEE
EL T XRST,SD DETX M7 H—r§, Hi-Z B AEBYET,
SD_CLK IZ2WLTIE. JTAG R—MEREF Hi-Z FlfEI &SRB A>THEYET A XRST,SD_DETX
A7 H—hEH Hi-Z HAERYET,

@ JTAGEN {8 Dl
ERFZAR., UEyris EAYEE, SD DATO A Low [CH-2TWVEWLWMEFIVILET,
$L SDCard_Adapter HMEA SN TLVT, SD_DATO A Low [Z Pulldown SN TUWSIHEE . KED 21—
JLIE SDCard VYT JTAG 7—J L A S =L HIBTL . JITAGEN {§5% Hi-Z &L, 4480 4.7K
QPullup #EHIZ&Y High [CHEELET .
INIZ&Y. TDLTCK A JTAG R—MZ A HhEN ., FEEFIZ TDO H¥ SD_DAT1 SAUICHAIIET,
XP2 CPLD [ZHRIENEHNNTLVRELVIREETIX. ITAGEN {E8 (X Hi-Z E328iEh., JTAG FR—h D
O FEIILET
XRST ENEBF. SDCard A3 RANTKEEIZEH VT, SDCard ~DEIRIFFLLIRBEICAYFE S AL ITAG
R—kA~®D SD_DATI(TDO)EB A HENAEL K5, JTAGEN & Low [CEESNFET,
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10. uSDCONFI1A & uSDCONFIF Q& FFIZDLNT
10.1. uSDCONF1FO OO DO uSDCONFIAD OO OO OO

10.1.1. uSDCONF1F OO OO uSDCONFMIADO OO ODOODOOOOOO

4

0 10.1 0 10.2 0 10.3

0 0101.00000000 MAC8 M ME-10-10-12P Y4 ybkh 5 1pin ZBRYSLEBEETY,
BUYUNLIE. SOARUFDET pin EEFAARITH>THILEHRIIHEET,

O HYsLr-ME-10-10-12P V4ryhg, RUSNL-AIZATEICLTEELE T (K 10-2)

O Y49k uSDCONFIA #3EEd 5L, BIEAIOFHID pin(E 10.2 DEETIE PIN24)AY, B 10.1
TEVERVW=E—ILFONRBACEN, BEROHNELSTFONET,

0 Y4ybhiimEis&, ME-10-10-11P V4 ybERELHEE XY, BIEICH 1.27mm [FEE—ILFERS
PRUHLET .

0 0 10.30MLSDCONFIFO0D0ODOOOOMSDCONFIAD 24pin0 0000000 LED
0000000000000000000000000000

0 ME-10-10-12P Y4 wh &, uSDCONFIAO OO OOOO0O0000 0O O OME-10-10-11P Y4
Y RERFORIE LIRS 1.27mm URIZHENBRESNTOSEE(E. E— LA TR T
BLTARARXZERTERLDELNERE A ZDBEEIE. E—ILFESOFTSEHBREHVNT D
uSDCONF1A @ lpin, 24pin #hvrTEHENHYET .,

0 CEAREFICCSHERATIVD,
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10.1.2. uSDCONFFO OO OOOOODOOOOOOODO

U 10.5
g bi1o4b000b00boobboooboobuoobbooboobbooboobbooboan
gobogboobobooboobobuoobuoobbooboobbooboobbooobooab
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