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3 9hh
MR 451

AKEDa—)LIE, SD A—KR & 4 B D NandFlash 3 & L. Windows ¥ X T LIZ&>T SD h—FKIZEEESN
fzINfF)T—R%EE FPGA (ZERE L CaV74F¥aL—av & 758, RU. SD h—FED/S1F1)
5 —24%—H NandFlash [ZE5E5 L. NandFlash M 5/31F1)F—4% FPGA IZErELTavI7sF¥al—i3
VEITOMREEALEY,
AET1—/LIZ 16bit 18 NandFlash % 4 %L, 2G/\1/ ;D NandFlash ZEREIZ, H& K 64bit B T7 7R
FTHIENARETY . CNITKY . FPGA ~DERGFAV T4F¥aL—av N algEICRYET,
WED/NN—2a I 32bitlE T2GNA N ERBEZT7 VAL TVET,
NandFlash [$]K 16 DT TZIZHEIEN ., AREA[BOIEVICEKYTYTEIRET HIENTHETT .
TUT7DREBIE. ED2a—IVEAEDNAFT I I7AIINDEERAICIVEE T HEMNARETT,
SD h—FRIZI&. 5K 2GB £T®D FAT16 TIA—IVhEN iz Card ZERATE. BEDHFTRYNAFUT
—RERIMT HENTEET,

(FAT32 TIA—vb&N 1= SD h—F45, 2GByte #2825 SDHC [ZIZIRK A ELTLEE AL)
SD h—RHSDNAF)T—2DFHEHHLIE S0MHz O HighSpeed E—F TEREM T4, 200Mbps D
BEAEEZALEY.
SD h—FDERDEMHEEHEL . SD H—KRH INACT RKEEICKE->TIEETH. VAT LDERERLT L
%< SD h—FDERE% ON/OFF L. INACT IREMNSEIBTHZEMNARETT,
SD A—RADINAF) T—EDEEAHEL, Windows & R T L £ D Explorer £ T Drag & Copy 357121+ T
EBIITRAET JTag 7—IILEEHTAIEDLINHYEE A,
SD A—F LIZHE#T D“CONFIG.TXT " DEMD T RF—F v SV 2 TRBINI=HIE T 7 ILIZKY.
FPGA [CERET H/N\AF)T—2DER®. AV T4 F¥aL—2 3V (CHTIRIE/NTA—FEIBETHL
MAERETT .
SD h—F LS T=/\1F1)T—4(L, “CONFIG.TXT’ LT, /A F)T—2% & AREA[3:0]EVIZ&
STHELREINS 0~F D 16 EOD 16 X FEFBEM(TEITITEITKY. AREA[3:0]EV(CHE#Sn =R
—R1)—SWEEEITKY ., K 16 BD/NAF)T—2%EmEFIHERL. FPGAZEEIV ¥ al—avl
=Y. $5ZEMNAIRETT,
F1=. NandFlash ~DIFEE—FAERSNTUSHIHFE . AREA[3:0]E 2 E“CONFIG.TXTIZLYEREN
fzix4F1)T—%5% . B AREA[3:0]E> T E SN 71z NandFlash DR EISn =T 7IZxL T, B8/
A—RLEBITEBELET,
NandFlash ~DIEE—FE, REITVT7H A XERBZIDN\AF T2 LTIE, TUTEENEESA
HBTONET,
KIRHE FPGA 45, DaisyChain [2&DAT4F¥aL—L 3 ET3HE T . M DOINVTHAXEBA /1T
)T —RZERMYIRIGEE. TV T7EBECIEEERICANTEZRAHAT)TESDERL AL—XEIT50
ENHYET,
TYTEBEWNEEZAADITONIIGE. VEDDNAF)T—ENEEBLETYT7HICK T FERHTE
LNEIMMREEINET
NandFlash M5 FPGA ANV 74X 2L — a0 B REIN B E . NandFlash M5 DERAHLT—2 125t
LT ECC BBEICKY IS —EVrDETEFXITVET,
NandFlash D™oDAVT4F 1L — 30 TH# . ECC I5—#RELI-tI49% REESEET, (KM, B
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59hh
e

MODE[3:0]E > [Z &Y NandFlash M5 FPGA ~ADAVI74F¥aL—YavE—FRMERSWI-BE.
NandFlash @ 64bit /NZATED BE &Y, FPGA ADEEIAL T4¥aL— 3V NAlBEICRYET,
NandFlash MDD EFHEHAHLIE, S0OMHz 3 7099 T lword iA1= ZEMTES1=0.
50MHz/3clk x 64bit = £ 1Gbps DT —FEERELLBYET , (F—/\~NIRDH D18 . COHIE
FUDLELDEIZLGEERDNET,)

FPGA ~ O ¥5 % /N A0 X . MODE[3:0]E > D % F [C & Y 1bit(Slave Serial £ — K ) &

8bit,16bit,32bit(SelectMAP E—F)M 5 &R HEMATRETT . (MODE E S )

FPGA ~D#R%( /094 CCLK (&, “CONFIG.TXT " TIEET S &IZKY., TiEDEREMNSEIRAEETT .

100MHz,50MHz(T 74 JL~),25MHz, 12.5MHz, 8.33MHz, 6.25MHz,5MHz, 3.125MHz,
1.56MHz, 0.78MHz, 0.39MHz, KU, Master E—F(CCLK A’ A 57)
(Master E—NF X1 B X i F 5E)
“CONFIG.TXT D HEBET. A—NIEEIAVUREANT DL TDA—AICEBD/NFA—REETIAIL

FELTRET HIENTRETT

T—R 754 F#EEZ“CONFIG.TXT L THEMICT HILITEKY . “bit"T7M LD EBEICHLHEBRFRE

AHRIEL. 32 D FF M odnE BRI 5 EMNAIRETT,

NIZKY . “bit"TFAILDREBIZH D EEFRICK > TNRIBREAD/INI—V BN R ELLDHLE

S TEDRIBELARY . FPGA D/ NRIEAY 1bit,8bit [EH &KUY, 16bit,32bit [(THLTENAFUT—2ELT,

“bit"TFAIVEIEET HIENABEICHEYET,

0 M5 15EOIAY IT4FaL—2avDURSABENIEETEET,

NAFIT—BADFEBIZTITUTIVEHRATHIED NAF)T—ADREITRANF VI ILERAERT

BATHENTRETY,

PROGB D iLH EMYMES INITB DILE EHNYETOREIEAS. INITB DILs LAY H S CCLK D AR

FTOMREIEET HENARETT,

D FPGA a0 74FaL—23v$5HEE 3 BYNDEIRTHIENARETT,

@ kD CSI/CSO DTAP—F A I2&D Multi-FPGA > T4FaL—3>

iIMPACT IZ&k 23771 ILDEHENBETT,

@ bit E#EIZE S Multi-FPGA I 74F¥alb—3y
DT TV —23 Y ITNZEY NAREEICEVN S ESN N F ) T—22R K S HET
Slave Serial %9 5E—FTY,

@ “CONFIG.TXT LD I774 )L DEFEIEEIZLSD Multi-FPGA I TsFal—ay
“CONFIG.TXT”_E T, 0:datal .bin + data2.bin + .... DKSIZFERTHIEITEY, EDa—ILHAT
NEBRIRL. 22 74X 2L —aV B CED 21— LN FPGA D CS ES 44T 52 EICKYIE
RAVIT4F¥aL—230FBHE—FTT,

BEHEDODERDYINIZTHILEHYFEEA,

NandFlash ~DEERE (L, EIESINT-T77/ L EBHEEHRH Nandflash [CEZFAFEFNFT,
MODE[3:0]E> . AREA[3:0]EVIEEDA—IILDONEEL THRETEDELLIC. EVaA— )L LEICEES
N t= DIP-SW(E LLIE Rotary-SW)IZ &Y BIRT B EMNTTRETT , (MERE L THIHT 2B &1L, EVa—
JLEER®D DIP-SW(Rotary-SW)ZFEELAZLVA, BRE VD AIIPOFF’ 25 KSR ETIDLENHYET )

6/53



S5 9h.h.

S0-CONFS Maduls
TN BB TSR e e
s | @ |
: sSDIYF K 3
: 18 16or
i | I | 8
: FPGA L'F FPGA
e e [T
TV Manager
. ! —|—y-"' L= ) :
: | NAND LF =" : AN ERga
| NV =]
[ 1%
: 3’2,;_[': kR F [ KOsg=1
@ fap T—FBE IR  a _
: Gidbt - _ . T
bt : Nand16 x 4 n-51swW n-41SW ; Jt:lmlcroSD =» FPGAET‘E&;%:E K
B L L N Flagh I — X F—k
32bit - Nand16 x 2 or Ez' andFlas V7 AL— "_’
Mandf x 4 FARS W EIE - FmieroSD => NandFlashiz BEE—K

@NandFlash => FPGAIGEE—F

B 1.1 SD-CONF3 JAvH A4 A—TH

7153



2.

FIZIN

S5 gh.h

SD-CONF3 EZa— LR EIEBH LET,

K
F 34.0mm
20 ; N i AZ0
<z ‘ 20 ) Lo
s || BOaH| | BEed = T
! 13
i == 0
i o~
g g
e | I= g <
g ‘ = g L
2 | =
28.0mm [ —
18.2mm ;‘ z
€ 1 =
13 |
£ £ = |
~ © |
2 s = — - i N/
T 2 0mm MT :[_ Tonon, D1 - ©0smm A
Omm ‘ k 25.40mm * 254mm
30.48mm
Jool [ —— 1 L __EEAIOFOMR :
£ 5-9 i RE—URERER
Hr—— W T
34

‘ L 25.40mm 2.54mm

30.48mm

2.1 SD-CONF3 ik
USDCNF-MD3-001A OfEH pin (£, LE 0.6mm ZD MACS M HQS-2-5-20P ZmMiflIZ 2 51D
Dit 4 FEELTLVET, (http://www.mac8sdk.co.jp/mac8/pdf/HQS.pdf)

ViryhREDBZEDHRE Y /rybE.

MAC8 PMW-61, (http://www.mac8sdk.co.jp/mac8/pdf/PMW61.pdf )

TOUMREMTARRE &, Vv bEE, BHEEELL 0.8mme HEE,

SDCard DHFLAED2—)LOFIHE—BLET,
& pin 121X 70g D ADMHZ1=8 . FRIZIL sSkg IEVNVHENTEBERHYET,
—D1=86 . EREIL 2.0mm HYET,
F MYSNLEEIC, FSAN\GEETHEMZALNS ISmm BOTOTIMrREED 12— ILTFRIEIC
BRELTHYET . ED2—IILBYNLOIEIZIE,. TATIMRIZE T ANMHEESITEELT
TELY,
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S5 gh.h

BT
3.1 HEXER
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
3.2, HEREN(EEEE
Supply Voltage VCC3V 3.135V  to 3.465V
Supply Voltage VCCIO 1.32V  to 3.465V
Ambient Temperature 0°C to 70°C
33. HEER
m B Typcal(3EA) Max =
Module A& VCC(3.3V) mA
VCCIO(3.3V B¥) mA
SD h—FK VDD(3.3V) 100mA R £ D Max B
&it mA

34. BRV—TUR

0 VCC3V & VCCIO DRIZIE, BRV—7 2V ADEEIIHYFEE A,
MEBNELICEMEHBERAICA - EECEBIERRAIBLET,
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4.

4.1.

4.2.

Pin #$8EZR
SD-CONF3 2 a—ILDE U #EeRZBHLET,

USDCNF-MD3-001A EVEREX

S5 gh.h

2A 2B 20 2D

3A] 3B 3C 3D

4A| 4B 4c 4D

5A| 5B 5C 5D

W m  Top % 1%

o | o View 2 | |5

10A 10B 10C 10D

1A 11B 11C 11D

124 12B 12C 12D

13A 3B T3C 13D

14A B 171q 14D

154 1 le 15D

o F000| (OORRL |

18A 85 TSC 18D

197 19B 19C 19D

20A 20B 20C 1]120D
USDCNF-MD3-001A E > #44E
Pin . RIER o

Signal name Dir Descriptions

No. Pullup
1A | DONE I 1K FPGA DONE &
2A | PROGB 10 | 4.7K FPGA PROGB &
3A | DOUT 0] FPGADIN {E5 DO &LREIC
4A | XCSO 0] FPGAO FH CSI E&
5A | XCSl1 6] FPGAl FH CSIE&
6A | XCS3 0 FPGA3 FH CSI &
7A | XCS5 0 FPGAS FH CSI &
8A | XRST I 10K NIT—F ) yMES
9A | GND — GND
10A | GIO2 10 RXEREY
11A | MCK I Config £ 77t AR clk(F.U)
12A | GND — GND
13A | ALE I Config £ 7L XZvF EN {5 (F.U)
14A | XWE I Config &7 ;HIEMES(F.U)
15A | GIOI 10 XEEEY
16A | XMODE3 I 10K EF—KEY 3
17A | XMODE2 I 10K E—KEY 2
18A | XMODEI I 10K E—KFEV 1
19A | XMODEO I 10K E—FE>O0
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S gh_h

20A | XPSW I 10K aIURT72a A PushSW A 71
1B | GND — GND
2B | INITB I 47K | FPGAINITB {5
3B | BUSY I 10K FPGA BUSY {§5(F.U)
4B | RDWR 0 FPGA RDWR {§&(F.U)
5B | XCS2 0] FPGA2 i CSI §&
6B | XCS4 0] FPGA4 i CSI §&
7B | XCS6 0] FPGAG6 A CSI §&
8B | XCS7 0 FPGA7 A CSI§&
9B | VCCIO — VCCIO A A
10B | VCC3V - VCC3.3V AH
11B | VCC3V — VCC3.3V AH
12B | VCCIO — VCCIO A A
13B | CLE I O RZYF ENEB(F.U)
14B | XRE I Config #&')—F#I#EES (F.U)
15B | GIOO 10 REREY
16B | XAREA3 I 10K IYFEY3
17B | XAREA2 I 10K IYF7EY 2
18B | XAREALI I 10K IYF7EV1
19B | XAREAO I 10K IYF7E>0
20B | GND — GND
1IC | GND — GND
2C | D16 10 FPGA 32bit Parallel datal6
3C | D17 10 FPGA 32bit Parallel datal7
4C | D18 10 FPGA 32bit Parallel datal8
5C | D19 10 FPGA 32bit Parallel datal9
6C | D20 10 FPGA 32bit Parallel data20
7C | D21 10 FPGA 32bit Parallel data21
8C | D22 10 FPGA 32bit Parallel data22
9C | D23 10 FPGA 32bit Parallel data23
10C | VCC3V — VCC3.3V A A
11C | VCC3V - VCC3.3V AH
12C | D24 10 FPGA 32bit Parallel data24
13C | D25 10 FPGA 32bit Parallel data25
14C | D26 10 FPGA 32bit Parallel data26
15C | D27 10 FPGA 32bit Parallel data27
16C | D28 10 FPGA 32bit Parallel data28
17C | D29 10 FPGA 32bit Parallel data29
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S gh_h

18C | D30 I0 FPGA Parallel data30
19C | D31 I0 FPGA Parallel data31
20C | GND — GND
1D | DO 10 FPGA 8,16,32bit Parallel data0 / Serial data
2D | D1 10 FPGA 8,16,32bit Parallel datal
3D | D2 10 FPGA 8,16,32bit Parallel data2
4D | D3 10 FPGA 8,16,32bit Parallel data3
5D | D4 10 FPGA 8,16,32bit Parallel data4
6D | D5 10 FPGA 8,16,32bit Parallel data5
7D | D6 10 FPGA 8,16,32bit Parallel data6
8D | D7 10 FPGA 8,16,32bit Parallel data7
9D | GND — GND
10D | CCLKO 0] CCLK HA0
11D | CCLK1 0] CCLK H 51 1 CCLKO &£RIC
12D | GND — GND
13D | D8 10 FPGA 16,32bit Parallel data8
14D | D9 10 FPGA 16,32bit Parallel data9
15D | D10 (0] FPGA 16,32bit Parallel datal0
16D | D11 (6] FPGA 16,32bit Parallel datall
17D | DI2 10 FPGA 16,32bit Parallel datal2
18D | D13 10 FPGA 16,32bit Parallel datal3
19D | D14 10 FPGA 16,32bit Parallel datal4
20D | D15 10 FPGA 16,32bit Parallel datal5
£ 3.1 SDCNF-MD3-001A E#RER
E1) FU Future use IRFFRTIEEEDAHDES
7¥2) MCK,ALE,CLE,XRE,XWE [&, 2> 747 # T #.D0~DC31 #{F>T SD D7 7 EREZET51=H Dl
HMES . THF M TIXRESIN TULVELY, FPGA DEVIZRBAHNIFEHL THZ LT, FRMIZ SD
ANDT I EADNAREEES-LEICFIATAHAIENTEET,
3¥3)  CCLKO,1 [ER—® CCLK MEDa—ILFVv TR THIRE AShFET,
7¥4) DOUT (& config B DO ERI—DIEF M E HEINFET, DO EDBEL =D& Serial E—REFIZ FPGA A
HRACUDBAIZ 1 X 1 TEHENTTRETHY. config D SD 77 XEIZ D0 AWARELDEE
EZRLTHEE,
;¥5)  XAREA[3:0,XMODE[3:0]EVIEEY2—I/L LD DIPSWR-SW)ES LI BEL TFYTICA DS,
NETHHIE OR &b, BRI T ELRIGE (& Open £F 5, SHERTHIEHZ T G (E. EDa—IL
LD SWEEIFETOFF &9 5, EVa—I/LED SW THIEHT H15E LRI D BRIZEIVIRS
CENTED,
3£6)  XPSW [& PushSW M #EfEEN D EEBEL, ED2—IL LD Push-SW(EREFE)EH R IZFVTIZA

hEhn, REPTHIE OR &5, HHT Va3V,
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S5 gh.h

4.3. XMODE
SW3 Mode % Bl
0[1111] | microSDCard=>FPGA microSDCard AN E # FPGA |2, Slave Serial E—FTaY 4%
BEEEEETE—ROTVERE) | 2L—23VETUVET,
1[1110] | microSDCard=>FPGA microSDCard AV 5B $% FPGA [Z 8bit Slave SelectMap E—RTO
B #85% E—F(8bit Exi%) U74¥aAL—avETVET,
2 [1101] | microSDCard=>FPGA microSDCard M5 E % FPGA [Z 16bit Slave SelectMap E—F T
EEEEE—R(16bit E5i%) | AV T4 FaL—avETVET,
3[1100] | microSDCard=>FPGA microSDCard M5B # FPGA [Z 32bit Slave SelectMap E—RT
EEEEE—RG2it i) | avIqFal—iavET0ET,
4 [1011] | Nand Flash=>FPGA Nand Flash 55 FPGA [Z Slave Serial E—FTavJ74¥aL—>
ERIEE—RO)7MERE) | aVEITVET,
AE—FRZ#FERTEHEHIZIE. F&H microSDCard M 5
NandFlash A3V T4FaLb—230 T —RZEELTHEWEDN
HYET,
5[1010] | Nand Flash=>FPGA Nand Flash /5 FPGA [Z 8bit Slave SelectMap E—F T 74
B HERi% T —R(8bit ¥5i%) Fal—avEfTLET,
6 [1001] | Nand Flash=>FPGA Nand Flash A5 FPGA [Z 16bit Slave SelectMap E—RTa> 74
EEEEE—R(16bit EriE) | FaL—2 3 ETULET,
7 [1000] | Nand Flash=>FPGA Nand Flash A5 FPGA [Z 32bit Slave SelectMap E—RTa> 74
EEEEE—RQG2bit E5i¥) | FaL—23 ETULET,
8 [0111] | microSDCard=>NandFlash 5 | AREA #iR SW THEEINT-EZEIZ. microSDCard £®
BEE—F CONFIG.TXT 774 ILDHO~#F XU THRESN 2OV T4F
alb—23>F7—%% NandFlash EDOREDITY7IZEEELE
ER
BE(XL—X#BENICETLEZHEETINET,
9[0110] | No operation fAILETSINFEA,
A[0101] | NandFlash T!)7 AREA #iR SW THEE &t 1= NandFlash EDT)7E AL —XL
AL—XE—F EER
NandFlash LDV I74F¥aL—arT—2%HELIZWMEEIC
FERLEY,
B[0100] | No operation fAILETSINFEA,
C[0011] | NandFlash NandFlash Z##ELET,
MNEAT+—<ybE—F TARMTUTIZAYRTOvIRFEELTIVT4FaL—
AVMNEEICR T LG5 E8ICETLET,
TH—YMIF FIETREELFY,
D-E No operation fAILEITEINFEE A,
F[0000] | No operation FPGA D #IfEIE > M4 T High-Z [THYET,
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5 gh.h
44. XAREA g4

0 “CONFIG.TXT"Z774 /L ETSDA—K LIZHEIMSN =/ A1 F1) T—2E AREA[3:0]EVIZ&>TIEL RSN
% 0~F D 16 D 16 EHXFEEEM TAEEINET,

0 XAREA[3B:0JAAFERETANIN, EREBICRESNTz AREA[3:01{E 5 &“CONFIG.TXT LD 16
WX FELBATON, —BLE: 16 EXFEBERFONIN(FTF—EEAL T FaL—arT—
RELTRERLET,

0 R44IIERETAASINIZXAREABODESLANILE, FRICEH>TIHRRINDIV7TESDORIERT
ER

XAREA ..
3 2 1 0 il
H H H H |TU7o0

H H H L |[TU71

H H L H |TU72

H H L L |TU73

H L H H |Ty74

H L H L |[TU75

H L L H |IU76

H L L L | TU77

L H H H |TU7s

L H H L |[TU79

L H L H |TIU7A

L H L L |TU7B

L L H H |xIy7cC

L L H L |TU7D

L L L H |IYU7E

L L L L |TIUFPF

% 4.4 XAREA[3:0]&ET)T7HER
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5.
5.1.

5.1.1.
5.1.1.1.

ED

E2)

7E3)

S5 gh.h

i
XILINX
SDCNE-MD3-001A 545

Slave Serial/SelectMap8,16,32 F&#5(1:1 $&#%)

DipSW% ﬁﬁg FPGA1
M2

VCCIO VCC3V | M1
SE1) SDCONF3 MO
\elex ) ALE| 2 ALE(I0)
VCCIO CLE| CLE(I0)
XRE| XRE(10)
XWE XWE(I0)
RO—F2yMES MeK 330Q %
XRST MCK(GCLK/10)
777777777777777777 VGGIO RDWR 330Q RDWR B
f) XPSW Busy| =% L
PROGB PROGB
INITB INITB
—— Veelo DONE| oo |DONE
R XMODE3  GOLKO———————— szocﬁ
£—F| s XMODE2 CCLK1 L CCLK
XMODET HIRIEIRIZAE HFPGAD 330Q
In w XMODEO SEREICERELTTSL, JE5)
L ‘ DOUT DIN DOUT
| — Vvceio D31:0]—5 D[31:0]D[15:0] D[7:0]
P Ty7 | R : XAREA3
s XAREA2 XCS0 icsn_E;
XAREA1 XCS1
In w XAREAOQ XCS2)
— XCS3
EDA-ILEROSWERR GND iggg
FBHEIETE, (Open) GND
$%2)

[ 5.1.1.1(1) SlaveSerial/SelectMap8,16,32 FE#5EH1(1:1 &)

ED2—IZAHATNEETOEFTRLANILIE VCCIO [TERELET,

VCCIO BE 2.5V 55 3.3V RICEWLWTIERAIEITEINATRET T A, 1.8V RELITELVEELNILITHL
TlE. ED2—ILEBE D FPGA T—25 ANBZIDELHYET,

ED2—I)LDHEBIZ. MODE RAYF, AREA RAYF | FUavRAvF MY IFHIEMNATRETT,
ZDIHFE. EDa1—IILEIZEEINTLVS MODE R/ YF ., AREA RAVF(I$EmH OFF DIKEELED
FOBRLTBDELHYFET,

NEBRMYFEFEALGWEE (., EEEVIERERELTTEL,

VT4 L—2arhM& T LIz#&IZ. SDCard IZHR L T7 I EREITS5 O D FIEE BT,

EVFE., REZRRLET M, AUF T —RAEHIT OV TIIREEDERETY,

ALE(input)[& MPBUSY (output)(ESICE RS HalgetENHYET,

ALE,CLE,XWE,XRE D4KRIZDNTIE, AV T4TL—2ar BB T LD T—2/N\RICEVIRSZE
LATRETHY . FFRAITRBEREZFES7=D1ZIF . RIER MCK DEFMMELLZYFES . (GCLKHO IS
EHLTTIWL,)

MCK [FERED 21— LB A EGE-TEY ., FIEBIZR DG/ NI 7ZERONTNET A, 5K, BRE
BICANARICEELTLKFETY .

Multi-FPGA DAY 747 L—2avDF/E. AV T4 L—2a 0 T# . SDCard DT V£ RE1TS
FPGA WD E 1l T AREABHYFET .
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E4)

7E5)

7E6)

S5 gh.h

RDWR,BUSY {5, FPGA DAV T4 T L—2a GG ELZHRABLICLIK-OIZHERTHEFHR
TREMIC EZAAT IO EHRN G LS BREBREZEELTCEYIRONTOET,
ASEZRBETIEHINTOEEAD., FPGA O RDWR ES . BUSY ES LML THLTELAIRET
¥, (RDWR EB (T HE Low ZH I KSITHKEILET )

NG 2 DDEBEERINDIIGEE L. BER TEIRVERD 2O, 0Q EHLE TR 5K51C
LTTFELY,

FPGA MiAfEICEEL TTFIL, £ D FPGA LEficnHLE L. KZRimD FPGA DAfEICEE
LTTFELY,

DOUT E& (L. D[O[EB LRI—DEEEAH SN FET,

NEBERIETROAA—JIZHYET,

FPGA @ D[0]&EDINDEFDEAIZEKY . a2 T4TL—2321% D SDCard ~ND T 7 2AD 1= Data
NRZEFIATSLEIZEINT, 5.1.1.1(3) DOUT/D[0]#E#kA A —C K #SBLTTSLY,

ctrl_dout
T—‘H DOUT

ctrld 71
> D[0]

E 5.1.1.1(2) DOUT/D[0|RERiERA A—

DITNENRSUADSEEEh TV S5E D)TFIVENRSULAEBTEREVDBET
SDCONF3 FPGA FEMZconfigikIZdataiBIEEITIBA
SDCONF3 FPGA
DOUT DIN
D[0] D[]0 DOUT| = DIN/D[0]
D[1] D[1]I0 D[o] —r—|DI0]Al:&I0pin THEHK
D[1] D[1]10
Configl&I U7 IL-1\5L )L

YT IERSLILHHEDIHE E£DOUTTITS,
SDCONF3 FPGA
DOUT Ccirlfig?ﬁloliE%LT:D[O]’GDataiEE
DI0] DIN/DI0] &475
D[1] D[1]
DOUT,D[0]&EBR—DIES AN DT IVENRSLULA B TIOLXAEL DIFET
SNhBfzh, L TFELLTEHOK, FFEMIZconfigklZdataBIEZITIB A
SDCONF3 FPGA
DOUT
D[0] I DIN/DI[0]
D[] D[1]10 DOUT]|
Dlo] DIN/D[0],10
D[1] - D[1]10

ConfigtIZ5|E#fEDataBus& L TEM,

X 5.1.1.1(3) DOUT/D[0]¥E&EA A—
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Slave Serial/SelectMap8,16,32 f&#i(1: N %)

STkn

DipSW2 ﬁﬁa FPGA1
M2
VCCIO VCC3V | M1
1) SDCONF3 O
VCCaV ALE E3)
VCCIO CLE
XRE|
XWE
. - MCK
—F by REE
RIT—FU)EyMES XRST 330Q
,,,,,,,,,,,,,,,,,, VGCIO RDWR 330Q % RDWR_B
f} XPSW Busy| ¥ L
PROGB PROGB
INITB INITB
—— vcelo DONE| ool DONE
R XMODE3 CCLKO E8)
. XMODE2 CCLK1— CCLK
Tk s XMODE1 25)
v XMODEO )
L DOUT, DIN DOUT
—— Vvcelo D{31:0] =5 D[31:0],D[15:0],D[7:0]
y7 | R XAREA3 :
XAREA2 XCS0 csiB
s XAREAT XCS1
v XAREAO XCs2| E10)
L Xcs3
TULTILEROSWVERF . oo
2 A+
9515 n‘liTgo(Open) GND XCS6
*2) XCST——
DipSW2 FPGA2
M2
(v
MO
[ROVRSE
PROGB
INITB
o ol
00 Sccm DONE
33001 oo
29 30090

DIN DOUT
D[31:0],D[15:0],D[7:0]

CSIB

RIERIE— BN
FPGADIEREICEEL TT S,

ousws 1110

—

PROGB
INITB

DONE

[e}e)

CClO
330 Qﬁ

CCLK

33090

DIN

D[31:0],D[15:0],D[7:0]

BRIERIE— BN
FPGADIEREICEEL TT S,

CSIB

[ 5.1.1.2 SlaveSerial/SelectMap8,16,32 $&&e41(1: N $%#%)

17/53




01)
02)
03)
04)
05)

0 6)
a7

08)

09)

S5 gh.h

5.1.1.1 B,

5.1.1.1 BE&,

5.1.1.1 BE&,

51.1.1 88,

CCLKO & CCLKI [Z[XE—® CLK A AShTVET,

BH O FPGA 22749 L—230F BEICTHRATEL,

51.1.1 B8,

Slave Serial E—R Tl CSI_B IZKAHIHMITREWN =D, TAO—F AU DIL—LEFERTIDEMN
HYET,

%R D bit ZEAXITES Multi-FPGA AKX D EIN/NTH—T U ADHET,
DINEENEARAECDIFE(X5.1.1.4 DL EHEH RIHETT ., (Slave Serial & SelectMap & TlE/ N1 F
DT —3%RRICAETIRENHYET,

DONE {§8%>3a— U TUYRBE 5 K5ICT 5T EITEY . T/3\vT OMEAEE %G E TIRE IR
FPGA D3LH EIF M ATEEERYET

RZRIHD FPGA DEZEICEEL TTRELY,
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5.1.1.3.

F)

Slave Serial/SelectMap8,16,32 f#5i(1: N $#&#5%)+bit ZF

FPGA1

M2

VCCIO VCC3V \ M1
1) /i SDCONF3 MO
VCC3V ALE )
VGCIO CLE
XRE|
XWE
. e MCK
oyl %
NI—F)EyMES XRST 330Q
VGO RDWR 330Q RDWR B
f) XPSW Busy| £ L
PROGB PROGB
INITB INITB
—— VCCIo DONE [c o} DONE
R XMODE3 CGLKO 8)
XMODE2 COLK1— CcCLK
K| s XMODE 1 9
w XMODEO
: T | DOUT blo] DIN DOUT
3 —— VvceIo D310l D[31:0].D[15:0] D[7:0]
C1y7 | R ! XAREA3 -
XAREA2 XCSO0 csiB
s XAREAT XCsi
v XAREAQ XCS2 E10)
L Xcs3
ESLTERGSE R . oo
8 A+
Ta“%niﬁm‘lthgo(Open) GND XCS6
E2) XCS7T——
DipSWZ FPGA2
M2
[ v
MO
[ROWRSB
PROGB
INITB
o ol
[e)e) Sccm DONE
330Q7 ook
) 33000
bril DIN DOUT

N

D[31:0],D[15:0],D[7:0]

CSLB

BRI IX— &R
FPGADE{EIZEEBLTTELY,

DipSW2 ﬁﬁﬁ FPGAS
M2
[ v
MO
iRDWF{B
PROGB
INITB
o ol
[eXe) ﬁccm DONE
3097 Jook
330 QE
bl7] DIN
}D[31:0]D[15:0] D[7:0]
cs1B

RIRER X — BN
FPGAME{EIZEEBLTTELY,

[ 5.1.1.3 SlaveSerial/SelectMap8,16,32 $%#&&HI(1: N E#)+bit 2 F

5.1.1.2 O#ERLIZ Slave Serial E—FEIZ bit ZEARFIERATA-ODEHEAHETT,
DIN EV A D[0]EERADHZE LB REEEANDIDELHDITLLD,
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S5 gh.h

5.1.14. bit 2EARICZES Multi-FPGA SR

VCCIO VGC3V
- /i SDCONF3
vCCav ALE FPGAT
VGCIO CLE DipSWE
XRE u
XWE e
) - MCK M1
— 1 S (=2
NI—F2eyMES XRST MO
V7eYa)! RDWR)| RDWR.B
f) XPSW BUSY L
PROGB PROGB
INITB INITB
—— vecelo DONE DONE
R XMODE3 ~ COLKO
XMODE2  CCLKI COLK
Tk s XMODET
IRL XMODEO
L D[0] DIN DOUT
—— Vcclo D[1]
| R XAREA3 D[2]
U7 XAREA2 Dl3]
s FPGA2
XAREAT DipSWE
v XAREAQ DI7] =
L D[31:8] BE
,,,,,,,,,,,,,,,,,,,,,,, "
ESATNBROSVERER aND 'ﬂ;
I HHEIEFE, (Open) GND ROWR B
*2) L B
PROGB
INITB
DONE
COLK
DIN DOUT
FPGAS
DipSW&
M2
(v
MO
[ ROWRS
PROGB
INITB
DONE
ﬁ{cc[o
3309 CoLK
EIERITENFPoAD 99
remiR P
FHICERBLTRE, bIN boUT

B 5.1.1.4 bit ZEAKIZ&D Multi-FPGA #E#HI

¥) bit ZE A RIZKS Multi-FPGA DIEREFITT,
Slave Serial [Z& % Daisy-Chain [ZEE R TEETEREMNAIRETT ,
AV T4TL—230FBINAF)IT7AILETF D bit ICRET HRILENREIZHEYET,
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5.1.1.5.

1BE Slave serial [Z&5 Multi-FPGA #4548 Rk

VCGIO VCC3V
1) /i SDCONF3
VCC3V
VCeIo
ST—AL )y MEE
NIT—FU)yMES YRST
777777777777777777 VGGIO
f} XPSW
—— veclo
R XMODE3
. XMODE2
TR s XMODET
o XMODEO
—— veclo
. R XAREA3
U7 XAREA2
s XAREAT
v XAREAO
TS LEROSWERER np
FBHIHEETE, (Open) GND
3E2)

th a FPGAT
XRE DipSW%
XWE R
MCK M1
M
RDWR RDWR B
BUSY L
PROGB PROGB
INITB INITB
DONE DONE
CGLKO
COLKI CoLK
DoUT DIN DouT
or D[O]| ;¥3)
XGS0 FPGA2
XCSt DipSWZ
Xcs2 L
XCS3 Fome
XCs4 M1
XCS5 MO
[ROwRSE
PROGB
INITB
DONE
CoLK
DIN DOUT
FPGAS
DipSWZ
M2
(v
MO
[ROWRB
PROGB
INITB
DONE
ﬁcclo
3309 coLk
FRIGIEHEAE I FPGAD ;;3)09
i P
AR EL TF A, o boUT

STkn

B 5.1.1.5 5@ Slave serial [Z&2 Multi-FPGA E#:51
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6.

6.1.

FA LFr—t
ESHABIOvIE

CCLK_EN N

Progb_internal

1/2
count

FF

Initb_internal

FF

D_internal[7:0]

FF

S5 gh.h

CCLK
PROGB

INITB

SYSCLK(50MHz)

Y
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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 i
@Delay_2(7 74IVF BOEIH5
D2=000C_0000(£315.7ms) » RE—t
PROGB(nCONFIG) Hi-Z
INITB(nSTATUS) Connected all FPGA’ s INITB are released here~ 4
—>
DONE @Delay. 1 .
#P:C4=0 (ODONETD[7:0]% X%
D[7:0] ‘ Preamble v binarydata v
‘ Postamble
(@PRNO :< (@PONO >
binarydata Postamble
#P.C4=1 TDONEESZH{EMALIIHS
XCS0 ‘

(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

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).

XRST {5 (& 5msec LA E7H—RLTTEW, £z, FFRIUT DIEMETEZAALTTELY,

)ty EAfE . PROGB I& 1High-Z DIREEELZYET,

)y WEREINIZESAME, D2 AV AD AU RERIAL. config.txt THP : D2= XXXX XXXX T
REL-DERERHEMEZRETSH., SDCard MDD T—EANFHAHLUERMAHELFAD, EE5MNEN
(FIDERMILIZKY PROGB A High-Z IZ1))—REH ., 4458 Pullup T High iRENRZET,

INITB (&, Verl.800 Y HAMDANICEEELYEL =, CHIZEEL, SFET DO /3F5A—FTINITB D
) —RETOBERBREFITIDEINLGEY  NSA—FEREAELGYFET, (RESNTEERINE
¥)

EHIN TS L2 TO FPGA DH#HEMNEST, £TDH FPGA A INITB ZJ1J—RXLT=&E, 448 PullUp
[Z&Y INITB (& High i##IEER X, ZhERJHIZ SDCONF (FD1HD 2D hI R ERIBLET,

D1 ADUADIED config.txt TEREFELIZED . TIAILMEIZELIzEE, XCSO0 % Low [T%&ET ERIBFIC
Preamble {E 5 %#P : PR=XXXX XXXX TiREL{EFZIT DCLK &&4(Z Data /SRIZ ALL"1ESZH
HLFET,

NAFTIT AN EHLIEDHSHE XCSO F High [CRL. #P:PR=XXXX_XXXX TE&RELI-{ES5 . DCLK
ZHEHNTHEELIZ, Data /NRIZ ALL"1"EH ALET,

{ L. #P:C4=0(TI74ILR) EREDIHZEE . DONE {55 High [THE-7=2&ZF &L T, Data /3 A% High-Z
([ZBEMRL Tl FZ FPGA ICZEFELE T, f=1L. DCLKIZDW\TIE, PO TRESNI=/AvI#. &% F
THALET . #P:C4=1 ITRESNTIHE . DONE EFIZ&5T . PO DEEFEESY . Data /3 R[Z ALL"1"
FHLEITET,
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@

S5 gh.h

NandFlash A5 BinaryData % 1 {E5t#&H L Config 95356

XRST

(Internal Process
config from NandFlash)

Read binarydata Read rest of
till buffer is full binarydata

Read
Parameters

Y NandhDHEHHLIXRZIZET .
@Delay_2(T 711k . D2/ A—BDH I EIETER,
D2=000C_0000(#315.7ms)p- N
PROGB(nCONFIG) Hi-Z

INITB(nSTATUS) Connected all FPGA’ s INITB are released here~"" 4

 —

DONE @Delay.1 | .

#P:C4=0 )DONETD[7:0]X R4

' | v o v
D[7:0] ‘ Preamble binarydata Postamble
<@PRNO’ & awonc
binarydata Postamble

#P:.C4=1 CTDONEfEBZEHLI5E

XCSo0 ‘
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).

XRST E5 (& Smsec L EFH—RLTTEW, £z, F¥EIT DEWMETEAALTTELY,

)ty AR . PROGB(nCONFIG)(E 1High-Z MiKEEELEYET,

)y b WMEREINIZESAME, D2 AV AD AU RERIAL. config.txt THP : D2= XXXX XXXX T

HELI-DHRERFEERBT 5. NandFlash HDSDT—2DFHAHEUERASERBHEAD, EL5H
EBWEINDEBERMILIZEKY PROGB A High-Z 12 —RXEH , 41488 Pullup T High #EMNR A FE T, Nand

DT —REFIEEICITHONS=6H. BE D2 DENMRERAINET,

INITB (&, Verl.800 &Y HAMDANICEEELYEL =, NI, SFET DO /3F5A—FTINITB D

) —RETOBERBBREFTIDEINGEY  NSA—FERERAELGYET, (RESNTEERINIE

¥)

EHINTLSLTO FPGA DEFEAE ST, £TH FPGA M INITB EJ)—RLT=&E, 44E8 PullUp

[Z&Y INITB (E High (#EBERZ . ThERJHIZ SDCONF [ED1AIU DAYV NERRIRLET,

D1 ADUADIED config.txt TERFELIZED . TIAILMEIZELIzEE, XCSO0 % Low [T%&ET ERIBFIC

Preamble {E 5 %#P : PR=XXXX XXXX Ti&EL{EFZIT DCLK &&4(2 Data /NRIZ ALL"1ESZH

ALET,

NAFTYT AN EHLIEDHSHE, XCSO F High [CRL. #P:PR=XXXX_XXXX TE&RELI-{ES . DCLK

#HHNTHEEBIT, Data /NRIZALL"1"2H ALET,

{ L. #P:C4=0(TI74ILR) EREDIHZEE . DONE {55 High [THE-7=2&ZF &L T, Data /3 A% High-Z

[CBEML Tl F% FPGA [CZE(FiELE T, f=7=L. DCLKIZDW\TIE, PO TE Eéfnf—’mﬂ?;& REE

THALET . #P:C4=1 ITRESNTIH5E . DONE §FIZ&5T . PO DEEFEES . Data /3 X[Z ALL"1"
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‘5£&ua

ZHLEITET

(3) SD h—FKH5 BinaryData % 3@ He A H LERED

5E

XRST

Read Read binarydata
CONFIG.TXT _till buffer is full

2nd binarydata

3rd binarydata

(Internal Process
config from SD)

Read rest of
blnar data

17msec >
P=ARES 7’J‘ s
@Delay 2GTHLN RE—k
D2=000C_0000(#15.7ps) *

PROGB(nCONFIG) Hi-Z

Connected all FPGA’ s INITB are released here
INITB(nSTATUS) T '

>
DONE @Delay.1 }
Middleamble Middleamble #‘P:C4=O DDONETD[7:0]T 24
D[7:0] PrTamb'T Voinaryd¥ia aII":FF" all"i:F" v ‘ al’FF” ‘“
@PRNG @PWING @PWING NG 7

XCSO0

XCS1

XCS2

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
@PMNO parameter is set by the command #P : PM = xxxx_Xxxx
(BPONO parameter is set by the command #P : PO = xxxx_xxxx

I

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{S S M HighZ R LI=I5A.
D[7:0]IEFPGAIZHigh-ZIZL THAITES AY, 5IEREDCLKIFIEECLKEIRAT .

XRST {5 (& 5msec LA E7H—RLTTEW, £z, FFRIUT DIEMEBTEAALTTELY,
)ty EAfS . PROGB I& 1High-Z DIREEELYET,
)y b WEREINIZESAME, D2 AV ED AU RERIAL. config.txt THP : D2= XXXX XXXX T

BELID

BWESDERKILIZKY PROGB A High-Z [21))—X &, 4488 Pullup T High §

RERMERZIAY BHH . NandFlash MoDT—EADZAHLERAEE-FHAD, EE5M

MIEANRZFET . Nand

DT—RERBIBEITHONSI=H. BE D2 DEAFRASIET,

INITB (&, Verl.800 KYH MO ANIZERELGYELT =, ZHITEEL,
) —RETOREMBREFITODLELI LY NSA—FIIRFERELYET, (§

9,)
EHEINTNSLTO FPGA DN E
[Z2&Y INITB (& High §

SETDO /N\5A—4TINITB D
SESNTHEMRINE

2T, 27TD FPGA H¥ INITB &1)!)—RL1z&E, 54ER PullUp
RIBERZ . CNERNJ)HIZ SDCONF (ED1AIU 2D NIV N EBIIBLET .
D1 A9 ADED config.txt THRELIEMN . TIAHILMEITE

ELTf-&EF. XCSO % Low [TEET ERBEIC

Preamble {§ 5% #P : PR=XXXX XXXX T&RELI={ET=IT DCLK &&%(Z Data /NX[Z ALL"1"EBZH

ALFET,

LEBDNAF)T—420EHLEHSE, XCSO % High IZREL. #P:PM=XXXX XXXX THRELT-{E
4 DCLK #%#H 9 5EEH(2, Data /SRS ALL"1"#HALET,
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PM TERELIESD DCLK #H LR Z 5L ROT—IDEFEEHBMNTESET. DCLK [FFLLLIIKEE
T, Data /NRIZ ALL"I"ZH LEITET,

PM DAIUEBETLT, T—EDEFEMNTESE, RD XCS1 & Low [THET ERBFIC/NAFT—42
EEHLBOFET,

CDEE,.PM THEELT- DCLK MDA, Preamble & Postamble DXHY EMEYET,
REONAFT)T—3EEELEDHDE. PO TEEL-NAY 25 DCLK & Data /NRIZ ALL"1"Z#H 1L
FY9,

{ L. #P:C4=0(TI74ILR) EREDIHZEE . DONE {55 High [TH>7=2&ZF &L T, Data /N A% High-Z
([ZBEMRL Tl FZ FPGA ICZEFHELE T, f=1L. DCLKIZDW\TIE, PO TRESNI=/AvI#. &% F
THALET . #P:C4=1 ITHEINTIHE . DONE EFI2&5T . PO DEEFEES . Data /3R [Z ALL"1"
FHLEITET,
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7. LED

741. LEDOOOOO
[0 SD-CONF3 IZIZFESa—ILDREEERTT 56D
LED#)MNERESNTWET  (BEERBELER)

B 7.1 LED OEEAE

7.2. LED O mET&H
0 LED QRITEEIIUTOREYTY,

LED k&8 &
RAT Slave Serial E—FT SD &YT—2%EEL TL\SMH,
Slave SelectMap8 E—R T SD kU T—4%EriE L TLV\S/H,
AR Slave Serial/SelectMap8 E—R T SD D JL—rT LI KJIZ“CONFIG.TXT %525 T

167msec RAT+ | ElEM>T=HE,

167msec ;HXTD [RE: “CONFIG.TXT 774 ILMEFELALY,

#BYIRL, ARILHEES TS,

“CONFIG.TXT"Z74ILH 8 XFULDF¥IU2ELTEHEINT
W55 &, (SD ETaEARL, rename LT1=15E4E,)

Slave Serial/SelectMap8 E—KR T“CONFIG. TXT”|IZ&2THESNI=/N\1F T —4
DIL—bTaL UM ETRETEG,STEE,
[RE: NAFUT—EINFELEL,
ARILHEES TS,
NAFYT—EAMN 8 XFULDFYFIRELTEEIN TS
55 (SD LT 8 XFLTFIC rename LI=I5E1EE )

T SD AMEASNTULVELMESILEITDEE T,

N—T3y “CONFIG.TXT’T#P: C9=1 NEESNTL\RES,

TEEHREK R LEE®D SD AMEASNTUWVEWMEEFRE, E—FICBEBREERTINET,
% 7.1 LED H{T&H
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O 0Ooo0oo0oooo

S5 gh.h

N—TaVIFHRR R ILRE

168msec

“CONFIG.TXT"TH#P: CO=1Z4EET H_&ITKY. AED1—ILOREICEESN - LED(R 7.1 S 1)
DRBICEY . BED2—ILDN—DaVBERERTSEIIENTEEY,

N—=2a BRI 16 EvRDBRY 4 EVMBIZHBILTZ 4 HIDATH T—RELTRBESINET,
E—ILREEDLSIZ. LED D R ATHRORETOE 1D Z#EFHRERBFLES .

168msec D LNE KT E 670msec DHATTOERLET,

503msec M 3 fERULVALKTE 670msec DHLTT1"H#RLET .

16 B RITDEHE. 1.68sec DETEBT—RLIZZEEZEBEKRLET,
—RBIEEERET =D A>TVSOHRARIELT. ZABEMSHEAZLTTEL,

7.2 X LED O RiRZBRE R ETITKETRLZFITY  BRIEXENSAIZIEBEL ., KIENKLTH
ZRL. AREXBOBOEHILHITRMEERLET .

LED D RBDRIERLENS07,“1"FAELTLKE, 16 AD2HEDBYRLERYET,

4T ORI > TS FUEAFTHICERRT HE, “1310°EHYFET,

ZNFBREORFIERT. NA—2arv s “1h’ VEDav N 31h T4 I AN THAHIEERLE
ED

N=2aVFRIE, KEEGEENMTHONEVRYCOBELIHREET,

DEDaVIERIE. REDEBENHITYT TR IThONEEAUDIARET,

Y240 RERIE. R—RBICEVNT. AV T7—RAEHDELEDZLONEET HHEICEIVIRSN
EX 8

4d1

Version 1. 310

X 7.2 LED g
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8. “CONFIG.TXT M #{&

8.1. “CONFIG.TXT &I

0 SD A—KH5 FPGA NEEIVI4¥2L—avFT5154 . ELLE, SD h—KH 5 NandFlash ~T
—REEE IS5 EICSRBEINSTX AN IFAILTY,

O Z740LEIF FAT7AXF—O“CONFIG.TXT'(MNXFE, AXFE/NMNXFRELAIZEEELINTEY,
SD A—FDIL—bTALIRIIZBESDHELNHYET

O “CONFIG.TXT Z7AIICIE EVvhI7AILB 0, BRE/INTA—2EFIFELET,

0 “CONFIG.TXT 77/ I TRYKASFYI V2. FHAT7AX—3—FDH#TY,

0 “CONFIG.TXT"Z7A/ILHDIATURIE AXF, IIXF, BERETRELTINFEVEE A,
B ZIE PO(E—F—)2&E . Po ERBELTOED)EDMOHOLIERITEHIENTEET,
EFVUVONEEIFEAFEA. EADEADEAICITEELTTEL,

0 “CONFIG.TXT 774 ILICIE, FEOATENFELET,
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8.2. “CONFIG.TXT” H>7IL
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O SDHA—E® root T4LIKJIZ, “CONFIG.TXT(NXFELADE D IT7 A IV EHEBTILENHY

ij—l)

// This file is config test
#M : X
#S:1

//Swap parameters

#P:SS=1
/I#P:SB=0
/[#P: SW =0

//Preamble/Postamble parameters
#P : PR =0000_0040
#P : Po = 0000_8000

//Delay parameters

/lsingle’/’ indicates comment out. // is familiar to verilog user.

/A Altera,X:Xilinx, L:Lattice(future option)

//0:50M(def),1:25M,2:12.5M,3:8.333M,4:6.25M,5:5M
/16:3.125M,7:1.56M,8:0.78M,9:0.39M, F:Active

//Swap bit
//Swap byte
//Swap word

//Preamble insert Number by counting CCLK
//Postamble insert Number by counting CCLK

#P : D1 =0000_0100 //delay Number from INITB to CCLK by counting SOMCLK.
#P : D2 =000C_0000 //delay Number from XRST to PROGB by counting SOMCLK.

//Command parameters
#P:CO0=1

#P:Cl1=0
#P:C2=0

#P:C3=0
/H#P:C9=1

//Binary data area
//TEST_LED.bin

#0 : TESTLEDO.bin

//WordAligner

/MCONFIG,nSTATUS Pump ON
//MultiFPGA 2tol x 4

//MultiFPGA 4tol x 2

//Version Information display on LED.

//If binary file appear without “#n :”,
//the binary file will select immediately.
//bin file

#1 : TESTLEDI1.bin //bin file
#2 : TESTLED2.bit + TESTLED3.bit + TESTLED4.bit /AO00000
#3 : TESTLED3.BIT //bit file

#4 : TESTLED4.bin
#5 : testled5.bin

#F : TESTLEDF.bin

& 7.2. “CONFIG.TXT” 427U
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8.3. Commands i ERFK
¥ lop | % 20p | Value HERESEM
/ OAVRT IR
#M: X A—HTIHILMETE
#S: CCLK & &R
#P: SS= 0/1 )7 ILH 5 MSB/LSB 27w
SB= | 0/1 INA I F MSB/LSB R0 v7
Sw= | 0/1 Word,Dword H F1/3\(FR Ty
PR= XXXX_XXXX TVFTUTILVRIEE
PO= XXXX_XXXX RANZUTILERIERE
PM= | XXXX_XXXX FileHhE#EDIF LTI IILRIETE
po= D e PROGB~INITB-F=ThF+4/flE (BRELTLEBAINET)
DI= XXXX_XXXX INITB~ Data H 1B T L 1 fEl=
D2= XXXX_XXXX XRST~PROGB £ HRABTsL A FElR
co= |0/1 T—RT7 34T R
Cl= 0/1 PROGB,INFFB Pump ON
C2= 0/1 P2tol x 4port on SelectMap8
C3= 0/1 P4to1 x 2port on SelectMap8
C4= |01 DONE {E 5 &R
Cs= 0/1 FPP x4 E—F ON(Xilinx TIEERALEEA.)
Co= 0/1 XCS copy merge detect on
C7= 0/1 Future use
C8= 0/1 Future use
C9= 0/1 Ver /T
#R: 0~F RS E1%%
#0: Filel +file2+ | TYFOT7AILIEE
~ IY7 I~ET7AILIERE
HF: Filel +file2+ | TU7 F I74ILIERE
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8.4, Commands ¥#f

(a) “/” (“slash™)
O AAVRFIRETVET,
O 1THRITVERETHE “CRIETDENLUBOXFIZIAELTHRARIEILET
O YT ILTIE, Verlog DIEFIZHEL., </ TRELTUVET .

(b) #M : A/L/X
O Maker ZEELFE T T7HILNEHBYFEE A,
0 AINSA—FEIEETIHEICZKY. 74 QDINSA—ENBHETRESNET,
O FTIANMNRSGA—REEZLERLE-MER ., KT URDRIZERLELV/ASA—2OaTURER
MLTTFEN, REEN LESBESKET .

(c) #S : 0/1/2/3/4/5/6/7/8/9/F
0 FPGA {10 CCLK(DCLK)DEEFHELET,

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~E: RXEE
5:5MHz
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(d) #P: SS =0/1

O

O

YT ILE—REEFEXMODE EY = High), DO(SOUT)EVICRMMICHAINBIEVLD
MSB/LSB D H ANIEFEDRREITNET

0:MSB 77—Xh

1:LSB 77—ARNT7#ILK)
AOTURIEVUTIVEREDEEDHEI T, ROH#P:SB AXURDEEIEZ(TEE A,

(e)#P:SB=0/1

O /NAREGFIAT.MSBELSBEANEBZET,

AED2A—ILTIH BE. SD A—FEDNAFIT—2D/NALEFLD MSB A D7 EVIZ, LSB
N DOEVIZHEASNhET,
AR/INTGA—H% ON [ZFBE. /SR RATMSB & LSB MRTyTEhFET,

0 : Byte Swap EEL(T 74 /LH)

1 : Byte Swap Y

O RIATURIFNFUIIEEDEZDHBENT, BIEED #P:SS ATUNIZEIEEEZEZFEA,

0 Xilinx FPGA Tl&. D0 A MSB. D7 ¥ LSB &EEERINTLVST=8. Byte Swap BYIZHET Hib
ENHYET,

(f) #P : SW = 0/1

0 EREDa—ILTIE, 16bit, 32bit D/NRIBIEENTELULV 0O FEELTLHELEE A,

O Full N—230MDV)a1—230TlE, MODE[3:0]EVIZ&Y ., FPGA M/3R% 32bit/16bit/Sbit/1bit
MDBIRTEFET AL, 32bit /3R, 16bit /N RABFIZHZNAERE T, Word A% Byte I TRIv T 9
BHIEMNARETT

0 Xilinx Virtex-4 #2>74F¥2L—3> 3 35 8I1EHNHIYURTT,

0 FPGA /ARDY 32bit E—RDEE, FRRDKIIERSNET,

0: Word Swap &L
1: [31:224]=>[7:0]
[23:16] =>[15: 8]
[15: 8] =>[23:16]
[ 7: 0] =>[31:24]
0 FPGA /ARDY 16bit E—RFDEE, FRRDKIIERSNFET,
0: Word Swap &L
1: [15:8]=>[7:0]
[ 7:0]=>[15: 8]
(g) #P : PR = xxxx_XXXX

O /NAFYT—73% FPGA IZEET BHIIC. TUF7TILELT Data Bus & All“17(CLT-iKEET. 15
EEFD CCLK ZHALET,

O $EEIE 16 ERTITL. 8 HTIETEEET IRENHYET,

33/53



O 0o oo d

S5 gh.h

0000 0000 /&> FFFF_FFFF £ THETEEY,

16 EHEIZT o F—N— "EREICANDIENTRETT,

0000_0000 5E T H&. TUTUITILIEHAShFER A,

FBEMLELVSFEDT I ILEE 00000000 TG,

Altera @ RBF 774 LD EEEIZHS 32 D FF [CDWTIFT—RERHBLTHASNET DT,
RINTGA—EDEEDFEICFEOOTHAINET,

(h) #P : PO = XxxXX_XXXX

O 0o oo g d

INAF)T—4A% FPGA [TEELTIZRIC. RRRF7UTILELT Data Bus & All“1”IZLI=KEE T,
REMEED CCLK #HALET,

BEIL 16 EHTITL. S HIZ TEIBETHIRENHYET,

0000 0000 /&> FFFF_FFFF £ THETEEY,

16 EHRBIZT o F—N\— "EREICANDIENAEETT,

0000 0000 Z5ET H&. TVTUTILIFHAShEE A,

FFFF_FFFF #18E 9 5&. CCLK [EFLEETICHAShDDTHET,

ZDIHBE #R OTURIIHEELEE A,

fAIHIEELAELE, TIAILEELT 0000 1000 AERESNET .

CCLK [& DONE EENT7IT4T 1G> T AShfRITET .

Data NR[FRRATZ U TILEIEEFTH, DONE EENTIT171245E High-Z IZHKRESIE
ED

(1) #P : PM = XXXX_XXXX

O

O 0o oogoogod

+IEFE T BHDNA(F)T—8% FPGA [TEETHEBIT. NMFUT—EEEELEDHOT,
RDINAFV)T—42%3%£EF BHFRIZ. Data Bus & All“1”[CLT=4REET. PM THEELz[E%k DCLK
EHALFET,

BEIL 16 EHRTITL. S IR TEIBETHIRENHYET,

0000 0000 /&> FFFF_FFFF £ THETEEY,

16 ERRBIZT o F—N\— "EREBICANDIENATRETT,

0000 0000 Z5ET D&, TUTUTILIFHAShEE A,

fAIHIEELELE, TIAILEELT 0000 1000 AERESNET .

Data /NRIESFILTUTIVEERD. RONAFYT—2EERIBET ALL"1"EE ALKETE
ER
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= ROM/A—232 V1.800 &Y INITB EENE NS AAIZEERELZYFEL-,
CHIZEEL INITB ODH ADBERZAIVTERET S D0 NS A—2(FHIBRESNFELT=,

INGA—ANRESN-BEFERINET,

(j) #P : D1 = xxXXX_XXXX

INITB A —RENT, ZIEDHAZED1—ILICHIETOTALARBIREIEELZE T,

BEL 16 ERTITL. 8 MR TEBET DRENHYET,

0000 0000 /> FFFF_FFFF £ THETEEY,

16 EHRBIZT o F—N\— "EREBICANDIENATRETT,

REHUE x 20nsec BT ALABERIELZYET,

Pump On aYR( #P:C1 2T R)H OFF DEEDIFOMNEILE ENYEEEL T, TI4ILME

ELT 0000 0010 AFRFEINTHY. 20nsec x 16=320nsec %= CCLK BNF7 I T4 IZHYET,

O D—F73A4FTBENENRIGEEHP:CO=1). BRAET —IFETHARET O, T2 H HE
NAETIIELICHBZEETHIHEENHYET,

O 0o oogoogod

(K)#P : D2 = xXxX_XXXX
XRST A° High (%> T nCONFIG % High I3 2E TORERERRELE T,
IBEIE 16 EHTITL. 8 I TEHIEET IRENHYET,
0000 0000 A5 FFFF_FFFF £ TIRETEEY,
16 EHREIZT o F—N\— "ZEEICANDIEMNARETT,
REHUE x 20nsec MTALABHEBELYET,
SD A—KMW5DALT4FaL— a3 DIGE . SD h—FRiAH H UEHBRERBI D 17msec KY5E L EF
MZERELIGE. BEELEE A,
Nand AHNALT(FaL—a>DHE . SD h—KRHEAHHUEHRRRICKSEFEMAEELLL
=8 KINLA—EBEMHBYETS,
T4 ILRE 000D 0000 HNERFEEH, # 15.7msec DBIEAFEA SN, SD h—F A H UL R
MICKDEEIZKDEMEL. RFFMELVET,
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(1) #P : C0/1/2/3/4/5/6/7/8/9 = 0/1
0 0A59DIAVFO—)LEYrREZRINTULVET,
D #P:C0=0/1 T—KF7S5AF 8

@

©)

O

#P :

O

#P :

O

U
U

ARINGA—RIVERETDE NAFUYT DO EBEMEICHFEET 2XFIERES
HRIEL. XFEROHEIZFIET S 32 D FF IZKDTUTUTILBE A KEEELS
KIINZT—RT7SA4FETVET,

FBEDLFIFERMN L, 32 BD FF ITKBZTIVTUTILHDIREST—4IL. FF D%
BIESZ L hInET,

AINTGA—AERFELI-IREET, 32 D FFARH (X 5 D FF TEITLTLET A\ F
HELEBEWMES . T—REBAShBNILITRYET,

“bit"TFAIVICEAT HE, LBEBEEOEBRFROEIBRIN., “bin"T7AILEFIEFELC
TH—<YMIGYET,

AHEEEIL. FPGA DT —45/NAH 16bit,32bit DFICIXEIAMHEMELLTHEE,
Xilinx D&SIZ, NREEHFSEZI-ODHERN/NF—DFHET SIHE. KBICHE
FTHEXFIERHRORSICEHST . 32bit B TLOMYETART HIEMNTRELLRYET,

Cl=0/1 PROGB, INITB Pump ON 5%
KINSA—Z(“1"ERTET HE. PROGB, INITB E5%. TN EFN Low NdJIJ—RT
BHEZEIZ, 50MHz Iclk 43(20nsec)High LN JLEH L, D # High-Z &Y EBEDIL
L ENYZEHAICTHIENARETT,
T 74 ILR(0”)
C2=0/1
RINSGA—RZ1"ERTE T D E. SlaveSelectMAPS E—RIZHELVT. 8bit DT —4H/\R%
4DDOREICHT. ENETNORED 2 EVREFLT/ASLIILIYTIILERLTHASA
EX 8

D[1:0] => D[0]

D[3:2] => D[2]

D[5:4] => D[4]

D[7:6] => D[6]
EvrDOHIRIESF L, #P: SSATURIZHEMLET , (“1” DB LSB first)
#P:C2 E#P:C3 AT UK. C3ATURMNEBESNET,
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@ #P:C3=0/1

®

®

O

#P :

U
U

#P :
0

RINSGA—RZ1"E R TE T D E. SlaveSelectMAP8 E—KRIZHELVT. 8bit DT —4H/\R%
2ODREIZHT. ZNENORED 4EVRERGTNASLIILDYTIVEBRLTEASH
EX 8

D[3:0] => D[0]

D[7:4] => D[4]
EvrDOHIRIESF L, #P: SS ATURIZHEMLET , (“1” DB LSB first)
#P:C2 E#P:C3 AT URIE, C3 AU RAMBESINET,

C4=0/1

RINGA=BT"""EHE ST SHE. Done EBEEBALET,

DONE {§5% uSDCONF2A [Z##LE L EI BB RIZH LT, DONE E5tmFE24—
TUoDFEFICLTELE. AER PullUp IZK>TEIZ High ERZ 518, 20745 L—3
UMSET LI=&$IBFL . Data /XA % High-Z (LT, 22— —ZBAKLE T,

AR TE (L. DONE S84 E L. FPGA ITT—22HLET5E=HD/INS5A—4TT,

C5=0/1
ARINTA—H(F ALTERA TERAL. XilinxTIIEALFEE A,

FPP T AES *° Comp #EEZHE T HE. 1 DD 8 EvbT—4RIZx LT 4 B DCLK %
TS THITFIRENHYFET,

RINGA—BT"1"ERET HIET x4 E—RIZRYFET,

MSEL % FPP x4 DR EZEIRLTT LY,

ARINTGA—H%ERFELIREET,. XMODE EV% PS E—FRIZERET H&. DCLK (& x1 E
—REMEICEEIEBLET,

FPPx4 & PS E—FAGER TED L RATLTIE, BIZ"IIRELTHNIE, EDa—ILH
HETUYEZ TNET .

=] D 0 Al )

8.3 FPPx4 M HiKH
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@ #P:C6=0/1

0:+3AR IR HERERFDH A1,
l:copy AXURIZLHEFERFDH A,

BENAFIVI7ANEIDT4TL—230 T BHEED XCSI OHABEDERETH

W&ET,

DOS Z7AVTrETUTOARURTERELIZNIFTYI7AILEERT HIEE. K/35

AR VICEET 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 NEZFRAFENT-T7A/ILTT . (RIFTT741IL)
ORERYBRST ZEIZEY B S EDNAFY TP I EERETHIENTEES,
mergfile.bin [(LEFERDIT7MILAITHEYET,
INYFIFAILTFOERBLTHELE, ERFEMILT HIENARETT,

+ORURIZEDERDIZE . KNFGA—RL 0 IZRETILENHYFET,

ALTERA FPGA TEAT HZEEFHYFEE A,

#P:C7=0/1

O

R TEFE(Reserved)

© #P:C8=0/1

O

R TEFE(Reserved)

#P: C9=0/1

O

AROATURZE ON 2T 5%&, BMEE—FICEDLL T EDa—ILDN—D3 EHAY LED
DRBIZEYRTENFET,

RRE 16 EVREMET—KL, ROLDRLTIE 0%, BV RLTIE0EZEKRLET,
SEBEMD 4bit B TR YIS T Hex BT L. EDa—ILDN—DaviEHRAEONE
ER

SEBED 4bit B /N—2a % RD 4bit EZDRD 4bit D 2 #TTYE DI %, & D 4bit
THI(VIRERLET,

N=2aVERIE REGEELHIGRICERINFET,

DEDavIE BBHERNHHEICEEREINET,

BI49IRIE R—N\—=23> TP RIZTEVWT HABRLGEITEVWEF-ET:
BEIZEYMHFONRET,

RNAEDFEMIE 83, N—UaVIFHRERTKEDEEEZZSR TSI,
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(L) #R : 0~F

u
u
u

VT4 ¥ aAL—aV KBBEEDY NS ARIHEEELET .

0EM5 15 BETHRETEET . (TI4ILE0)

RANTZ T IVEEELEHSTZERRET DONE EBEE=42L. 7V T4 12> TLWVEWNEEaY
T4x¥2L—a AR ELT-E#IBTL . PROGB,INITB # Low [Z%&LTavI4F¥al—avs
PYELET,

INITB 2230 74F2L—2av DEBDERIFITOTLER A,

(m) bitfile-name

O

RO ()FIEOG)ICEBILEVF S IFTIHFESITIE. Line-Processor [E/N\AF1)T—28ELT
’ULVET , GF : Line-Processor [(FF VT V3BT 5 — Y imiE)

NAFYT =& “bit" & “bin"DEELD Y T IRABIBET D EMNTEET,
NAFTYT—RLIE 8 XFUTTHILENHYET . (53R FAT16 RXTiG)

ATV T—REDRNEICAR—ZX TAB 8L TENTEET, (T7MIILBDEIZAR—Z A
TAB #EATHEIETEEEAL)

NAF)T—R2%E " TEET HIEITELY 8 D FPGA FT CS #Hlf#HIZk S Multi-FPGA a7
AX2L— 3 FITITEMNAIBETT . bitfilel.bit + bitfile2.bit + bitfile3.bit + bitfile4.bit
“GIZKBDEFEDIR. NAF)T—R2E2 L+ DORIZIEBT 1 DULEDEBEHFALTTILY,
“PICEDERORR. EPICHITEMRAENDTTELY,

(n)#0 ~ #F : bitfile name

O oo g d

NAF)T—R2%E 0NSF D 16 BD 16 EHEBEER TEITLET,
AOTURIZKYBER TN Th=5BE . AREA O—4%)—SW DIEETV 7 ER—DES D
B INFELIGE . BEM TSNS F T —3E230T4F 2L -3V DORRELFET,
#D#EIZ[X. 0~9(30h~39h) , A~F(41h~46h) FHLLIL a~f(61h~66h)FELZENTEET,
“ODHBIZEEMTELEEVWE YR I 7ML BERRLET,
NAFYT—=RIE “bin"&“bit’DEELD Y T IRABIBET HIEMNTEET,
NAFTYT—RLIE 8 XFUTTHILENHYET . (JE3R FAT16 RXTiG)
NAF)T—RBDRHEIZAR—ZX TAB 2L TENTEET  (F7MILBDEITRR—Z %
TAB #HE AT B LIETEEEAL)
NAF)T—R2%E " TEET HIEITELY 8 D FPGA FT CS #Hlf#HIZk S Multi-FPGA a7
AFAL—2aVETITENARETT,

#0:bitfile1.bit + bitfile2.bit + bitfile3.bit + bitfile4.bit
“GIZKBDEFBDIR. NAFVT—R2E2 L+ DORIZIEBT 1 DULEDEAEHFALTTILY,
“PIZRDEREDIE. ERICHITEMRAENTTILY,
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85. D1,D2POOOOOODODO
0 D2 /85A—4A1&, XILINX D/85A—4®D tPROGRAM (254 %L . 2usec KA ETY,
SDCONF3 Tl SDCard M5 config.txt E/NAF VT 7AILDFEFEZFTAHHLEHLDHETOM. £ 17msec
Bl Low [CLT. MERTBEICARDDERHFBET,
O D1 /8S5A—=4[E, XILINX D/ TA—ED tICCK [2EEZHLET,
0 PO /ATA—A(E, XILINX /85A—4D USRCLK #EAHHLTENIYREVEIELZZRELTTILY,
0 &8.1I[&. RRME FPGA DI)—XDINED/INTA—2%EFIFTELIZERTT,
0 FPGA DV)—XIZ&Y, INODEFELY ., £BICFEZLHEEXHYER A ZDTH. TRED/ATH
—REEEL FHICEBL-EEZERTIDLENYET,
0 —ZIZHWFPGA #2747 L—2av5158(F. CNoDELZREL. RELGEEHRELTTIL,
PwrUP
tPOR
XRST
Q Read binarydata Read rest of
till buffer is full binarydata
Pliriiens _conmama | —
17msec
T @b G BLEISS
D2=000C_0000(#415.7ms) RE—k
PROGB(nCONFIG) Hi-Z
tPROGRAM
INITB(nSTATUS) Connected all FPGA’ s INITB are released here~""" 4|
R —Te
DONE (@Delay_1 ’7
¢ #P:C4=0 ()DONETD[7:0]% X%
D[7:0] }Preamble v binarydata v Postamble
<@PRNO’ < @PoNG
binarydata Postamble
#P:C4=1 TDONEFEBZ#EHLIIHE
XCS0
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

R

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).

8.3
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FPGA tPL tPOR tPROGRAM | tICCK | CLKUSR | D1 D2 PO

Series

Spartan-6 | =4mS | Z5mS | 2500nS 0000_0010 | 000C_0000 | 0010_0000

=40mS =320nS =15.7mS =1,048,576¢clk

Virtex-4 0000_0010 | 000C_0000 | 0010_0000
=320nS =15.7mS =1,048,576¢clk

Virtex-5 0000_0010 | 000C_0000 | 0010_0000
=320nS =15.7mS =1,048,576clk

Virtex-6 0000_0010 | 000C_0000 | 0010_0000
=320nS =15.7mS =1,048,576clk

Virtex-7 0000_0010 | 000C_0000 | 0010_0000
=320nS =15.7mS =1,048,576clk

Kintex-7 0000 0010 | 000C 0000 | 0010_0000
=320nS =15.7mS =1,048,576clk

% 8.1 (f&1EH)
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S5 gh.h

86. D0DOODOOOO OOOOOO
0 “CONFIG.TXT EREINZ/INTA—EDTIAILMEERLET,
0 “CONFIG.TXT'Tl&. TIAIMEMNSERBLI-LVNSA—REBEHFEITRET AL TR B EHIKIE
TEEY,

(1) 2 —HhiEEELDBZEDTIA+ILME
Maker Maker

Code Name TIAIVNRENE &%
#P:SS=0 (MSB 77—X})
#P:SB =1 (Byte Swap H%h)
#P:SW=0 (Wrod Swap £E3h)
#S:0 (50MHz Passive E—F)

#P: PR = 0000 0100 (FUF7>T)IL 256CLK & A)

#P : PM = 0000 1000 (SRJLT7>TIL 4,096CLK #HA)
#P: PO =0010 0000 (FRRFFZ>TIL 1,048,576CLK & A)
Xilinx | #P:D1=0000 0010 (INITB ~ CCLK : 320nsec)

EERE
(default) | #P: D2 =000C 0000 (XRST ~ nCONFIG : 15.7msec)

#P:CO=1 (T—F7S4F+EZ)
#P:C1=0 (Pump ON £E%h)
#P:C2,C3=0 (Bus %3 Multi FPGA mode &%)
#P:C4=0 (DONE E5E%)
#P:C5=0 (FPP x4 Mode OFF)
#P:C6=0 CEfEAZE +EH)
#P:C7=0 (XCS 4}&BEIE& Mode OFF)
#P:C9=0 (IN—=2arRRE—F ED
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Q) A—HIEEFELIIZEEDT I+ ILMEALTERA)

S5 gh.h

#P -
#P :
#P -

Maker Maker . _—
TIAIERENE e
Code Name
A ALTERA | #P:SS=1 (LSB 77—2AHF)
#P: SB=0 (Byte Swap HZ%h)
#P:SW=0 (Wrod Swap %))
#S:0 (50MHz Passive E—F)

PR =0000 0000 (FUF7>TILEA #HL)
PM = 0000 1000 (SRJLT7>TIL 4,096CLK #EA)
PO =0000 4000 (FRRALF7>TIL 16,384CLK #EA)

#P :
#P :
#P :
#P :
#P :
#P :
#P :
#P :
#P :
#P :

D1=0000 2000 (INITB ~ CCLK : 164usec)
D2 =000C_0000 (XRST ~ nCONFIG : 15.7msec)

Co0=0 (T—FT7 AT &)

Cl=0 (Pump ON £E%H)

C2,C3=0 (Bus %3 Multi FPGA mode #&%f)
C4=0 (DONE E5E%)

C5=0 (FPP x4 Mode OFF)

C6=0 CEfEHE +ER

C7=0 (XCS 4} EBEIE& Mode OFF)
C9=0 (N—=PavRRE—F 8%
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(3) A—HIEEZELIIEE DT 74 /L ME(Xilinx)

S5 gh.h

#P -
#P -
#P -

Maker Maker . N
TIAIEREE T
Code Name
X Xilinx | #P:SS=0 (MSB 77—A})
#P:SB =1 (Byte Swap H%h)
#P:SW=0 (Wrod Swap £E3h)
#S:0 (50MHz Passive E—F)

PR =0000 0100 (FU7>TIL256CLK }&EA)
PM =0000 1000 (SFJLF7>TIL 4,096CLK $&EA)
PO =0010 0000 (FRRF7>T)IL 1,048,576CLK H#EA)

#P
#P
#P
#P
#P
#P
#P
#P
#P
#P

Co=1
Cl=0
C2.,C3=0
C4=0
C5=0
C6=0
C7=0
Co9=0

D1=0000 0010 (INITB ~ DCLK : 320nsec)
D2 =000C_0000 (XRST ~ nCONFIG : 15.7msec)

(T—FT7Z1FES)

(Pump ON £E3)

(Bus %3E| Multi FPGA mode #&3h)
(DONE EE5E%)

(FPP x4 Mode OFF)

(GEfEAE +ER

(XCS 4} &BEIE& Mode OFF)
(NN—PavRTE—F £
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5€L0i

9. HEEEEEHH
9.1. T—KRT7SAF#EE
O NAFUT—ELOEEMGEERBERTHS 32 ED FF ZRHELET,
0 FPGA ICEERELEBRBREFZAIRLES,
O  16bit %> 32bit & T FPGA [ZERiE T HEE . AT —FADWBFEYDNAMIBEZEZ S T )L T —FEAL T
HEMIELT FPGA IZERELE T,
0 AEEEICKY BERBOBRELTHASNEG Y T4y IR “bit" DN F YT —2ZIYKSZ
EMTTREICRYET,
0 “CONFIG.TXT’M#P: CO ARURTI"EI8ET S EICKYARIZHRYET,
(T74IE ) A—HIBELIZBEIET I4ILRT)

bit31 hitd

DworaH

-
T—IMRR -

1Dvwordd

oz | RAF)TF—2OI7ANERE | [T—FF7 34T D2 DDHERE |

swes | D EIEEER
mARIET .
:1”:::5 4'nFF UYEF EhFE @WE&THEHE
INAFNF—=BRTITITN e — — —
wroneett | ET L AZ32BOFF .r SENERE e
| | ELTREL-32{@DFF
AmFF E] -:LF %Flr 3‘@ BHFF
H+31byie B

Fhah
Bhag 'h55 B

FhAs @'nbb FhEs #han

4
Busl@at Bl 77 7 A AT E DLLEIZ| 557 —a
DHEEE

B 9.1. D—F734F#EERBAR
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9.2.
U

S5 gh.h

BAESNBET IV =230V TRE, aAXURINTGA—EDREICEY., DT ILVEREIZ XY RIFFIZHE S
M FPGA 22 74FaL—23 F 5 EMNARETT .

Daisy-Chain AR IZK DD FPGA #3074 FaL—2ar T 5AELERDARICHEYET,

SD h—F D E%hET HFEE HY 200Mbps (XL T, 50Mbps DT ILEEE | KEFITSZEIEIERHER
T.AARICKYVY—REREITHILICKY . 4 KETEIITIILBEORMRELZTIFHILML
Bk AT ENATREICAVET,

DEMEHD 8 EDIHSE T, FPGA EIY B TIZZEELHDHIGEGEL. TNEND FPGA DY A XHELD
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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5 gh.h
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,

SDA—F FPGA1
D[31:0] -
A - 1
bitfile1.bit . CCIK
A | |dOER| | oo
. . ()]
bitfile4.bit ‘
‘ CS3
bitfile2.bit Cs4 FPGA2
N——

N i
L
\
&%
»
:
\\
R »
>

CONFIG.TXT o

¥°\§\Q\\m\ FPGA4
0 : bitfile .bit + bitfile2.bit + bitfile3bit + bitfled.bit

] 9.3. “CONFIG.TXT”[=& % Multi FPGA Configuration D E1/EEEEH
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94.

Swap #EE(ZDUNT

DAT[3:0]

rcv_dat[31:0]<=[rcv_dat[27:0] DAT[3:0]};

MODE[1:0]

0

{11]DWord=>DWord 1
{10}Dword>Word
{01]Dword=>Byte

SSWAP BSWAP

48 /53

1DO]

D[31:24]
D[23:16]
D[15: 8]

D[7: 0]

N
MODE[1:0]==2'b00

WSWAP

S5 9h.h.



S5 gh.h
10. E2a—ILDV7rybhDERYSHLIZDNT
O SD-CONF3[FEDa—ILEBRELE>TWNAT= ., 43—y ERICEET BTV vbERE ST HILET,
AT LOFFHEIER T LE=HEICRMYN L THO D AT LICEWNEHL T IENAEETT .
O LALEAS. E 910K EDa—ILORAIEEEEICFYIHMMEEELTEY . BIRWLITE
BELTRYNSGOWETREIZHAEZHL DALY, 3= 2R L TLEVLDRER AL
0 AXRETHK. BED2—ILERKBFEOWEZHIZ, BED2—IILOEEDREDKREEELTL
EERYNALOFERFETHBNVELET,

10.1. ESa—ILEM
0 WEOFRETHE-HBA . ORIV EXLDHSTOVIFEERELTNET,
ESa—ILOWMYSNLOERIZIF. COTOvIKFIZADNMHBESBYSNLTTELY,

] 10.1. SD-CONF3 Bottom View
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59
102. EZa—I)LORYSLA

0 #HEOANFEDELEEHI22DLIIZED2A—ILOTIZBYAFE. EDa2a—I/ILTOMEEDO IO
YO RIZREICARMHRESTACE>THL EIFAESIIZDLT DIREMmM-TTELY,

0 —RICEHLSLEFRE TEBOSSD—MREFAELLEAS>TLESITEVAHMABZRERIZAYE
ERS

10.2.1 BYSNLAEE 10.2.2 £ EERH
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S5 gh.h

11. #l#¥EI1AE

D SDH—KIF, FAD2G NAFRECHEATEL,
MERD2G /NAFLUT D FAT16 TIA—vbENTz SD A—R3ZTHANLEITETHA. D IAD SD
N—FAUATI—RRENMBIHIEVED O, RIEDHLDTH, BENICHENEDLLEWMEENHYET .
ZD/BE.SD A—FMoDaAL T4 L—a b ERERFIC LED N mUTLI-FFDKREITHYFETS,
FAT32 TI4A—TYrEN TS 2G N\A+E#EZ S SDHC fIZE L TLVER A,
2G INARLLT D SD A—KFT#, FAT32 THIZA—IvbSN-3DEEELEE A
BI+—<ybE11515 81 FAT16(Microsoft Windows DR 1—LDTOANTFADI7AILY AT LTIE
FAT ERRENFN)ZERLTTELY,

Q@ EVrIFAIBIEERFO 8 XFLUTICLTTFLY,
YL3R FAT16 IZIER S L TLER A,
AXFINCFELLLERTEFET A, HAXITULEEA,
CATUE—IN=) D (INATNBEXFELTHERATEET,
B, 8 XFLULEDT7AILE—EB SD A—KRIZaE—LT. rename IZkYT7MILE%E 8 XFUTITEBIESE
=B E. BERLEKR 8 XFULDT7AILELTRYFEHONTLEL., £FED 7 XFLNIT7MILEADH
AMEBRELTHEBLERADT, /YA TIZAILBEFBIER. AOE—E1T>TTFSLY,

@ “CONFIG.TXT" 774 I/ ALF1)T—ED SD h—F~DIE—I(F., Windows VAT LKYITH>TTELY,
Linux %2 Unix Y ATLETSD A—KIZaE—3 &, ELLEIELEE AL
(Linux 4> Unix E CHEK SN/ A1 F1)T—4% Windows VAT LENLTIE—F 52 ICIEMEHYEE

(REIRIETBBRINFEL =, T7 ML F A RICBERAC BRHIZEREWEZTET,)

D) d A= A4 Aeel— 2 (D H-— L7+ —
ard 1 = D EX = d

D REE IR . F L DEEEFRL M uSDCard ZiEHh LT -
(REIRTMBBRINEL -, BIREZBEILL LIFLACTYH, VEYMI&YEIBMAIEETT )
@ AESS o — s L Y DESIR{E D=8 uwSDCard @ W V1 A PE V=== <4 =

él'"l
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S5 gh.h

. Pt LTI L b T
(RHFBIE TR INEL =, 16bit E—F, 32bit E—FIZBVTT—RKDEHRTIZAILAKR T T H5E
(. FFZEBALEYT,)

ex4 0D electMNMan
G ap

[}

(RHEFBE (TR EINELT -, #P:SSHP:SBH#P:SW ZF o T ET A ENTEETT )

bit E#&IZ &S Multi FPGA Configuration $4BEIL A TUAV RSN TWET A, N F T —2%:84ET 51
HDT TV r—a ) I EEFHTT,

© CCLK MUBAvYREEREAET. CCLKEZZELTHHTHIYRAFE—REERINTOET N REIY

TYAVRSINTUVER A,

BIK. TREOFMNBENFELES,

NandFlash @ 64 EYMEAARAFENRTLEE A

A “+”E#EIZL D NandFlash ~DEEE , NandFlash MDA T40 L —a e MEEINTLVER AL
B, copy [Tk B BIETITHOIDLENHYET,
SDCard MM “+ " EHEICLDaAV T4 L—2aV EBELTLET,

@ ECCIZ&kBI7+—TYMERENHAAENTLELE A, BRI uSDCONF2 ERILARRIZIE>TLVET )

® “+EHEICKDaV T4 L—a v @RIKIE SDCard DAH)ZELVT, F7/ LD CCLK DiEABREIETE
% MDNO aRURMWHEEELTLER A IR, BIONAFUT—2Z2HALEH>TRDNA(F)T—4
EHNTHETOM. ALL’1"T—2& CCLK AEICHE AShFET,
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12. 77T —MEEE(IER % S F )
“SOKK"DI—ILDEELNT=ED 1 —ILIE, 128 EVD
&5 Key IZ&2>T Encryption B FHNTLVET,
msd-Adapter & JTag 7—T ILEZABEL 2K EIC
&Y. FEILHEE Key IZ&> TSI bit 77U
FEEHRASHOKR—LR—D YA HA—RLT
T T—hL T2 ENATEETT,
“5Okk”DL—ILDEELNTLVREWNED 2 —)LIZDEFEL
TIE, IS Key DEZRAADNBLETT DT, bl
(FHEBEXCTHETIL,
(Tag r— LI, BEHRARHICTERTTEIFETT )

S TROLSIHETYIT—rEFELTVET,
> HEEERAR(—EEE)

FAT32 %}t

SDHC %fits

AV T4FaL—2aVRTHD SD h—F WBRPTER o ot
ADAURTT—RHRE

SPI(Master/Slave)$% i g

JTag $&ImHERE

® JTag ASDAVIT4F¥al—ay

® ROM T—A2NEEMZ

® 7| uSDCONF DEEHZ

mE

BREIC K> TITHth A A A A TR HIEE M
HYET,

s S

s <

> %

UL

BEVAEHEFERL

EEHRASH

Bl . KEGFANY)

T 222-0033

BEM AL RHEE 1-19-3 7Ry IE L 4F-E
FreeCall : 0800-7775559 (£ B 9:00~18:00)

TR : 045-590-6227 Fax: 050-3156-1404
Email : info01@59kk.jp URL : https://www.59kk.jp
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