7F)r—ar /—bk :AXIQuad SPIIP o7

i: Xl |_| NX@ AIL—T FEREDBIE
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M=

o7V r—vary =TI AXIQUadSPIIP 27 27T 2 7 AVBLIRT U NV AN J U v R E—
FTHEHL, SPl 77 vy a AU D IMB OF — X 25iAEX T 5550 SPI wgiEHIEIZ DWW T
BEatL 4, ¥+ U s & KC705 FEliAR— K & Numonyx SPI A€ U 2 L AL HER R %
RLET, Yo TIN VT 0 =T 77 ANERDPIEEST, ErOR—F THHREMETT,

354

V7 7L ATH A2 v 27 A%, Vivado Design Suite : System Edition 2013.4 (2} /& 3 % Vivado®
IP AT 7L —F =l THEINET, IPAV T/ L—F—TTlX, Yoty A F—axy
b EIViAHRa b —F— RXYT7=2F0IPay, A€Y arbir—7— UART Z A AZ v
T—h THIETUVATLEMBETEE T, THALE, FAV 72DV 7 b7 =T HRES v b
(SDK) AL THERaNEZY 7 v =TbEEEd, 20V 7 b v = 71X, MicroBlaze™ 7 vt >
P YT AT A ETETEN, I, AT —F R, T2 X —OFKWREEA LTI AN LET, VT 7
VY ATHYALDZIP 7 7 ANMIZIFIP AT —2—BIUNSDK O£ 7Trny 7 b 77 AL
NEENTEY, THAVORFTPEEEIIEHLZY, HiT VAo 7 07— L THERALE
DTHZENTEET,

[FC®HIC

AXIQuad SPI = 7%, Ly —, =AUV AR  XIPOFEE—RE2YR—FLET, 2hbH 3 20F—
RIZE Bz, RAFUF—F, 72T, 79y RKEWVWH 350 SPl E—FIZHEINET, AX U H—
FE—FOavrRE1ADT A2 (101), TaT7L E—RE2ADF A (100, 101), 77 v K
E—RFIZA4ARDT 4> (100, 101, 102, 103) ZEHL CTF—F OptAEZEZFEITLET, LTV —
E—NiX, UETON—=T =3 (v 00d) DaT7E2R—R L3577V r—variEYPR—rLET, =
UNVAKN B=REATY w7 HFRO AXIL A F—T 24 2P R—F L, E#EB L UG FIFO
TOREEEN—Z MEREEZ Y R—FLET, = A E—Ri%, DTR £721Z DRRFIFO 7 1 v
FEHAHUICHKER AXI A 22— = A AR ZEIE L £9, 25O FIFO (2 2 R A VERIZER
ELEEETE, BT 16 £7212256 =L A2 F OWFNNZRIRATRETT,

ZOT TV = ary J—bRICERT AL, T NI 5 SPI #kigHlE 9, a 7Ly
7w RSPl £E—RIZHREL.SPlos vy 7 L— R id 80MHz T4, # 112, K%T—F CHHTS AXI4
A B =T 2 A AR L ET,

£ 1:AXIQuad SPI a7®0&a>T74Fal—>3> E—FTCHEATHIAXM A2 E3—T 4R

E—F AXl4-Lite A 23— 4R AXI4 42 B8—T 4R
Vi — E—FR Yes -
TUNVA R F—F - Yes
XIP £—F Yes Yes

AT 25 SPI AL —7 ORFIIGE T T3 2D SPILE—R D3 H g 1 oBBIRENFE T, K 212,
SPI £—F &¥HR—hrEND SPl 7 vy 7RIS LORIET D /0O A 2 —7 = A A&mR L £,
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N—RHz7EH & XILINX.

K2:SPIE—F & SCKARAEBLV IO AV E—T 4R

SPl £—F SPI 70y 73Rk o A48 —Jx 4R
(EXT_SPI_CLK £#) (CS & SCK IF&EIZFFHE)
AR =R 2, 4, 8, 16xn (7z7ZL n=1... 128) 100, 101
=L 7 2 100, 101
AN 2 100, 101, 102, 103

SPl I OHFIENE % e KIZT DI, A RO T AL DT RTCCT—H b Fr7varMfibnid sz vy
FE—RFTar7zfEHAL TEE, 20— X, Fast Read Quad Output (Ox6B h), Fast Read Quad
I/0 (OxEB h). Quad Input Page Program (0x32 h) =2~ K &4 R— 257, SPI #E N H KIRIC
EHTEET, ZNo0a~<wr R0t 4 KO 110 741285 SPI 75 v ¥ o~k & 2kt
JELTWET,

N—FDIT7EHE  -ovx7 B —Fy=7 K-k, ZOMOBBEIRO 50 T,
o HAYU L7 AKCT05FHliA—F (Rev. C. D, F£72i% 1.1)
IOV T FLUA VAT AOHEEBLIOF Y a—RIZiE, ROV 7 b7 =T Y —ABBETT,
* Vivado IP 177 v —%—2013.4
* Vivado Design Suite : System Edition 2013.4

+ SDK 2013.4
AT L RI)L— SPl 75 vy amb IMB 23R HTHAEDY AT L A—TF v k FFRBICIE. PEEED oE & 72 5 &
7wk DAEIE DaTE7 Ty R B-RICRETDLENSH Y £9, Winbond 55 &L T8 Numonyx @ SPI A& D (%, 5l

ETEHAZ L —F F—FR LT a7 LBLOI7 U R E—FOMHZHEEL TWET, AZ 02—
R E—RIZHRT, Ta7/E—FOa<wr X SPI#EEZ2K 2%, 72Uy R E—RFDavRiX
R4 fEEL £,

AXI Quad SPI v3.1 =7 Tl SPI #liiE M EL A <A S E4, Zhid, #ETF—4 FIFO 57 —4
PIFET BIRY SPl 7 oy 7 WEMEA MRS 2 2 L 2B W L £9,DTR FIFO 234528 /- i 5 CF —
HEFETZ 4NV LT120 22E& 2_—213720 ) DTR Occupancy L VA X &R —U v 7 L7z 4 57 L,
WY 7 b7 a—F 47 FEERATIUESPI h 707 a VBT A RV YA 7 i
FELEREA, TOXIRFHEIT, ZUANAVAN Z7TU YR E=FRIIMATLAY— E—RIZH#EHT
TFET,N—RAMEREOEINZLY  IMB OF — X ORAEZICETAREMIX, LT — 7T v R E—
RIZHRTZUANV AN 7Ty R £—=FOLFPMEL 2D £, SEIOHAEF, CKC705 R—F E
@ Numonyx A€V &7 7tER5EE L, 80MHz ® SPl 7=y 7 2 H L ThET,
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SRF L RI—T vk OBEE & XILINX,

VRATLTHLAoDTAYIE
B4 112 AXI Quad SPlI Av—7" NRIEY AT LDTH A R L ET,

=
ILMB/DLMB 5
A B .
O JAXIUARTLite
il £
o
[0
A \ E\"; —— AXIINTC
N— Vv 9 o
|
X[ ) AXI Timer |«
MicroBlaze < 5
Processor
A XIP Quad Mode - SPI Clk = 80 MHz Sg(i]( |
O \ AXI Quad SPI 3z &/ SPI Flash
N 4 I CS > Memory
/|
N— v
Sl \ AXI Block RAM
festi )
c Controller
o]
o
(]
c
2l | AXIDDR | N MG
AXI CDMA 0 ——— <§E v Y Controller \ 4
AXI CDMA _1
N

K1:RW—TFYMAESRARTLTHAL -TVNVAL DTy K E—FK

1 FA & B

ZZTIEAXIQuUad SPI =27 D AN~ FERIEL F9, VAT ANSPI 7T v adb TNy R
N E—=RTIMBOT—¥%2HAEZTIOICETIHHMEL T, AL—7y FEAIEL 3, £ 312,
MHRERET € VAT L0aT, N—=Yar, TRV AzZRLET,

XAPP797 (v2.0) 2014 &£ 2 A 7 H japan.xilinx.com 3


http://japan.xilinx.com

SRTFL RAIV—T vy FDAIE

& XILINX.

% 3: AXI Quad SPI - H8RIE L AT LDATELIUPT7TFL X

IP N—o3ay R—XF7FLZR tET7FLR
axi_quad_spi 3.1 0xC4000000 0xC400FFFF
proc_sys_reset 5.0 N/A N/A
axi_intc 4.1 0x41200000 0x4120FFFF
Imb_bram_if_cntlr 4.0 0x00000000 0x00001FFF
microblaze (2 % > K 7 = OS) 9.2 N/A N/A
mdm 3.0 0x41400000 0x4140FFFF
clock_generator 5.1 N/A N/A
axi_bram_ctrl 3.0 0xC0000000 0xCO01FFFF
axi_interconnect - lite 2.1 N/A N/A
axi_interconnect - full interface 2.1 N/A N/A
axi_uartlite 2.0 0x40600000 0x4060FFFF
mig_7series_0 2.0 0x80000000 OxBFFFFFFF
axi_cdma_0 4.1 0x44A00000 O0x44A0FFFF
axi_cdma_1 4.1 0x44A10000 Ox44A1FFFF
axi_timer 2.0 0x41C00000 O0x41COFFFF
util_reduced_logic 1.00 N/A N/A
xlconcat_0 1.0 N/A N/A
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AN—TyrRAEYIbDz7O70—Fv—Fh

2Dy 7 o7 7a—Fx¥—hE, ARV~ 7 HROAXIE A F—T 2 A REEGTY AT A
TANL—F v NEHETA7=DIZ. SPl 75 23 21 IMB OF — ¥ 2 XA A% 7L TV ET,

Initialize the AXI Quad SPI
SPICR = CPOL, CPHA
Master Mode

Initialize DDR Memory
with 1 MB of Data:
Quad Rd CMD + Flash
ADDR + Junk Data

Initialize the AXI CDMA to
Transfer 256 Bytes from
DDR Memory to SPI Core

]

Initiate the FIXED burst at
DTR FIFO location of SPI

Initialize the AXI Quad SPI
SPISSR = Select the SPI

Active Active Active
SS, SS, SS,
SPI SPI SPI

[Transfer| [Transfer| [Transfer|

A

Active Active Active
SS, S8, Ss,
SPI SPI SPI

[Transfer| [Transfer| ransfer|

\

Time for 1 MB SPI Transfer

Start the timer Mer‘nory
counter L]
Initialize the AXI Quad SPI
SPICR = Enable the Master
Transaction Inhibit Bit
Reset the SPI
DRR FIFO
A}
4
No Initiate the FIXED burst at
data over? DTR FIFO location of SPI
Disable the SPICR and
Slave Select
Stop the timer [
counter
End

K2:Y7b9z7 28—F%—hr -ITUNVAL 9Ty R E—REEAHFLSOHH

\
Jii]
\'
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X312, SPIl 77 vy ant IMBOTF—2&25AHTHEOY 7 by 7Ju—Fr—ra2R0ET,

Start the timer
counter

Initialize the AXI Quad SPI
SPICR = CPOL, CPHA
Master Mode

Initialize DDR Memory
with 1 MB of Data:
Quad Rd CMD + Flash
ADDR + Junk Data

Initialize the AXI CDMA to
Transfer 256 Bytes from
DDR Memory to SPI Core

4>$

Initiate the FIXED burst at
DTR FIFO location of SPI

Initialize the AXI Quad SPI
SPISSR = Select the SPI

Memory
]

Stop the timer
counter

Initialize the AXI Quad SPI
SPICR = Enable the Master
Transaction Inhibit Bit

Slave Select
Slave Select )
Asserted De-asserted

| |

- -
-t

Time for 1 MB SPI Transfer

A >i<

Initiate the FIXED burst at
DDR FIFO location of SPI

Disable the SPICR and
Slave Select

4

End

Initiate the FIXED burst at
DTR FIFO location of SPI

K3:Y7+b9z7 728—F%—F-IUNVAM TR E—FHRABLIESOTFSaY
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SRF L RI—T vk OBEE & XILINX,

EFAHFBLUVHRAELOTOEZRDIEE

TRTCOSPI 7T v a2 TRARAEIBE Y N AU F—T A2 ET—FEHATVET, EBEOT—F
BENBIRINDDIE, a~2UF, TRUVA NS b FI— NAMBRREEENHBTT, 207 —#
E8E Y M Xy b BE—RTEEINET, 77 v aBFEIZRRRET I X=VIZREND 77,
FAHUIIIZFDO L) IR0 AL, Fv 7 VLI "B TH—rE, SPl 7oy 2R3 7 77 4
TTHBHBY, SPl 7T vV a2l IR AR ~DOTF —ZEE ML £9, i, BEAHL SRR
SPI ¥R A ZADEZXALT 0B ANLEAKETH D Z L E2ERL £,

IVUNVALN 9Ty R E=FIZ&BRIL—T v ~BIEDFIE

1. EAR TAL 7RI bROawREASLTXMD 7ro 7 ML £7,
xmd

2. system_enh_quad_md.bit Z{EH L T JTAG ¥ —7 /ViZH T FPGA 2% EL £7, XMD 7' u
VTR BROav R EANLET,
fpga -f system_enh_quad_md.bit(=> /"> A 7Ty K E—=RFKDOE Y 774V THDHZ
& TR

3. Woa~<wr FEAJLTFPGA ETEWET H 7 aky YIcHkiL £,
connect mb mdm

4. XMD 7o 7 MZROa<v FE AL TFPGA X U £y FBIFIEL £,

rst
stop

5. SPI 77 vy 2okt L CithEXTEIMBOT—2HOELF 77 A VERELET, 207 7 A
MIVTZ 7L ATFTEALUDZIP 7 7 ANMTHBTH ST V7 o =7 OHSITE,

6. REMRTDEOIINAANN—F—IF BB, T74h 307 4X 22— 3T, F—
L —hi£ 9600 IZRELEd, A"—F & PCICUART r—7 RN SN TWD Z & 2R L T<
7ZEW,

7. WOa~v s REEHLTELF 77 A% A€ (Fuey 27 RAM £721EDDR) ¥4 7> m—KR L,
FEITLET,
dow kc705_enh_quad_perf.elf
run

8. TAMNBETTDHENA/N—%—3IF/Z SUCCESS, PASSED. F7-i% FAILED tFErnahnE
T, Da~vr RE AL T ukry b afEEL £97,
stop

4 LS5 I AEmEmOB AR L £,

systest-client (on truffiell)

System Performance for AXI Ouad SPI Configured in QUAD mode
Entire Chip erase takes more time .., Please wait

Chip Eraszed

Write started for 4096 pages, Test Butes i 0x35 & Ox85

### Time Taken for 1 MB Data Write by OSPI 3 94338 us H
Throughput in MBfzec ¢ 10

Read started for 40968 pages

### Time Taken for 1 MB Data Read by OSPI : 78820 us H
Throughput in MBfzec @ 12

Data Comparizon ... Ok

Enhanced QUAD Mode 1ME Data Transfer Test PASSED

4: TNVAN 99K E—FDOHEAH
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FIVE—L a3 VIZHBTEN—FY T VAT L & XILINX,

systest-client (on truffiell)

System Performance for AXI Ouad SPI Configured in DUAL mode
Entire Chip erase takes more time .., Please wait

Chip Eraszed

Write started for 4096 pages, Test Butes i OxB0 & 0x20

### Time Taken for 1 MB Data Write by OSPI : 146214 us H
Throughput in MBfzec ¢ B

Read started for 40968 pages

### Time Taken for 1 MB Data Read by OSPI : 123289 us H
Throughput in MBfzec ¢ 8

Data Comparizon ... Ok

Enhanced DUAL Mode 1ME Data Transfer Test PASSED

B5:ToNVAM Ta7IL E—FOEHH

TIUr— 3y ORIV arTIE, COTFV =gy J—MNHBT B AL—F y FHEA—R Y 27 VAT

(2B d H/\—FK LAZOWTRHHAL 795,

D7 VATLA 1. U757y RFHALDZIP 77 AT, T_—TD [ Ak 27U K B—FRIiCk s R
NN—"y MUEDOFEIE] THEHESN 27 7 AN EENET, B s 77 A40% FPGA (X v v
n—R LT, application.elf #3E{TL £,

2. xapp797_kc705_enh_quad_md.zip 7 7 A MTiE, ROT +AZ—R3H 0 £7,

a. project 1: ZDO74NH =21, IMB F—XEEDAN—7"y NUERY 7 b U =7 %1%
LHeTd, TRTDYRAT L 77 AABRKEHENTWET,

b. ready_ for_download: Z ® 7 4 /L% —|Zi%, system_enh_quad_md.bit 3L W
kc705_enh_quad_perf.elf 7 v A AREFENET, XMD 2~ KD fpga 2LV,
system_enh_quad md.bit 7 7 A LE X a—RLET, XMD a2~ KD dow 2L,
kc705 _enh _quad_perf.elf 7 v A L& X v u—RK L E7,

3. xapp797_kc705_enh _dual_md.zip 7 7 A /LIZiE, IROT #/F—1H D £,

a. project 1: ZDO7 4N =i, IMB F—XEEDANL—7"y NUERY 7 b U =7 %1%
LHeTd, TRTDVRAT L 77 AABKEHENTNET,

b. ready_for_download: Z ® 7 4 /14 —|Z1%, system_enh_dual_md.bit LW
kc705_enh_dual_perf.elf 7 7 A AREFENET, XMD 2~ KD fpga 2LV,
system_enh_dual_md.bit 77 A& X —RLET, XMD a2~ KD dow 2L,
kc705 _enh dual perf.elf 77y A L& X v u—RKLE7,

FER ISPl 7T v v an~OEESAAT AL, BAHL BB AR TERE T, ZUIBER R
B ENET, BMEORRIZ. 7V r—v gy J— s TRETEZVZATFAICHESEX, 2o 2T 4
WICRESNIZHL DT, ENDVAT L TH A TITHEENBERDAREMENH Y £,
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JI7L2R THAUDHM

& XILINX

JID7LURTY %410 cor70r—var kDU T7Lr R FEL L OEMETL £,

12 O R4 UITFLUR THAY
NG A—H— AR
2%
BZEE Sanjay Kulkarni, Prasad Guitti
B—iy b FALA (AT v E LT Lyb, ES, | Kintex-7 XC7K325T-2FFG900
Tuysvary, AE—F J1L—F)
V— A a—F Ot HY
V—Z a—R O VHDL/Verilog (—6= 71Xk 5L A)
BGFEOY AV 72 TTVr—ray J—MY |SDK HIZiftE N2V 77 L 2 THA B L
7 7L v A FH¥ A, CORE Generator™ > —/,L | (*Vivado IP H Z o /bR EN5a 7
P—=R =T STV A ~Da—R/IPOfE
YIal—vay
WELY R 2 —v 3 v DEN 2L
AT v alb—varDE N7z L
MY Y2l —YarBLOF A1 v 1a NA
L—aryTOT AN FOFRA
F AR R F O N/A
FHLEZVI 2L —Z[R"—V g N/A
SPICE/IBIS ' 2 =L —¥ 3 > O 3fiE 7L
AT AT—= 3y
LAY —NVIR—T g
FEHLEAYTY A5 —3 3 v—,/,x— | Vivado Design Suite : System Edition 2013.4
Yav
RET 4y 7 B AT RO ER » Y (PARITRCE D4 A I > 7 12/5 )
N—FK D 7I&REE
N—=R T = T RFED FEhi »HY
FEHLIENN—FRT 2T 779 F74—A Kintex-7 FPGA KC705 §ffix v~
U7 7L A THA DT A 7 7 A,
https://secure.xilinx.com/webreg/clickthrough.do?cid=314897 & L O
https://secure.xilinx.com/webreg/clickthrough.do?cid=314898 7254 7 v m— R T& £§, BRASHLE
<7,
TINAREREELE  ks5ix6ic. coT7FVr—vary J—FTRPALEREY N7 v 7OF A2 U Y — AfE RS
M gE ZRLET,
REIIVNVRLN VD9 K E-FOTNARERE
FAqzx FETE myr—o | EEEA ZZLR o | RAMB36 | RAMB1S
XC7K325 2 TFFG900 3(%%’/5’)2 %195% (2112&0) (153"3/0) N/A
9
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BiiE & XILINX.
IVUNVAR 979F E=FDARL—Tv FAIEY AT LOFEHAER
RO6:EDa—I LRNILOFERE
K| xX& = 50 (a0 &
Pa7 {YRBY R N ERCAR =T - SEE an 505
K| KD 2 N X @@
axi_qspi axi_quad_spi_0 1355 693 645 96 0 0 0 0
axi_intc microblaze_0_intc 396 192 204 32 0 0 0 0
microblaze microblaze_0 3259 1524 1610 192 10 0 0 0
mig_7series_0 DDR3_SDRAM 23988 | 10501 | 13021 | 2325 0 0 2 0
axi_bram_ctrl axi_bram_ctrl_0 680 315 363 2 32 0 0 0
axi_cdma axi_cdma_0 1888 1020 868 81 0 0 0 0
axi_cdma axi_cdma_1 1887 1020 867 81 0 0 0 0
axi_timer axi_timer_0 490 222 268 0 0 0 0 0
axi_uartlite RS232_Uart_1 185 88 96 10 0 0 0 0
AR ZOTFVr—vay J—RiE, Vivado IP 27 7L — 2 — 200 T B RED Rk a AT 5
=P =% R L L TWET, Vivado IP 77 L —Z —DaEffiL, [Vivado Design Suite == — 14—
HAR NP AT —F—%FEHALZ IP V727 508G (UG994) [ 3] # 5L T2
A%
SEEH FA V> 7 AOEECHA S TOBEHIFICONTIE, KOMABEEZBRL TS,
japan.xilinx.com/company/terms.htm
1. [LogiCORE IP AXI Quad SPI #4711~ ] (PG153)
[Spartan-3A DSP 1800A A% —4% — 75 v h 7 4 —ALTSPI 2R L7277 T v a2 AFUDNLD
7 — bk v —FK J (XAPP1053)
3. [Vivado Design Suite =—H%'— H A K (IP A>T 7L —Z =% L7 IP V7 25 L0
(UG994)
Eﬂzé’]’j@ﬁ WRDOFIZ, ZOXEOUTIERZRL 7,

B+

N—=o3y

Pz

201342 4 20 H

1.0 HIR

201442 A 7 H

2.0

Vivado Desing Suite 3 X OV IP £ 77 L — & —D R — b 380,
B OB EBRT 2 X0 ICBBERO® 7 v a v & B,
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Notice of Disclaimer
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Notice of
Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use
of Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are made available
"AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND CONDITIONS,
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE;
and (2) Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other
theory of liability) for any loss or damage of any kind or nature related to, arising under, or in connection
with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss
or damage suffered as a result of any action brought by a third party) even if such damage or loss was
reasonably foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no
obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or
to product specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of the Limited
Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not
designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you
assume sole risk and liability for use of Xilinx products in Critical Applications:
http://www.xilinx.com/warranty.htm#critapps.

AEEHITFERR (v2.0) ZFIER L 720 0T, WRICHEN AU 258 IR0 ER L 9,
BEHZ L » TEIEGFE DO THIIHIL L TWRWE O H 0 9,
AAGERUIZEZEM E L T L, \EFERICHOE L T, S TRIEEREZ ZSRLIIZE N,

ZOBEHNIETE T 4 — R Ry I BI VY 7R b ORMEIC>E L TUL,

jpn_trans feedback@xilinx.com £ THHMLELEE W, W EE LT BRESHBIZRRAITHHIG S
TN EET, BB, ZOA—L TR A~OBHWELTIEZITMTTEY FHA, HOH0HTD
TTHELITEE N,
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