7IUr—< 3> J—F  AXl4-Lite

iv XILINX AXl4-Lite 13— x4 Ahib DRP 412 52—
A ®

XAPP1214 (v1.0) 2014 % 6 B 24 B

T ARANDIT )y

Z# : Luis Bielich

M=

o7 SV —vay J—RTIRAX-Lite A 2 —T 2 A 2% 1OULOF A F Iy VarT g
Xal—ary K=K (DRP) A H—T A AT Vo PFTHHAZLIP ZFHALEZY 7710 %
FHA L EFNLET, ZOH A% 5P I1E Vivado® IP 8y & —2 % —TERR L T3, DRP I, #
LWEY hANY—AEZQELET, /oy y v 3=V A Tay s, VU7 FTr—n_—,
XADC (FA V72 7Fus FUaL a—4—) PClExpress® 7uy 7z ar 7 4 Fal—
var T OB BRI SNAR—FTY, ZNHDO~ 7 eiiy —R2 a—R GRSz EtE T
V74X 2l —TarINETR, THAUOEEFIZDRP f ¥ —T = A REFIAL T T 0T Z
LA[RETT,

[FL&HIC

IN—KDTT7D
AR

DRP £ % —7 = A4 AT, FPGA IZHEENT-~ 7 0NDODL P AZIZAEY ~v T ENTEA L F—
T2 A AT, TRNHEDLIYRAFIZT 72T HIE, FPGA 21 70l T AT HMEENRL 25720,
~ 7 aOFEENRR EL £9,

DRP Ao X —T 2 A A XU TN B —T = 4 ZATT M, MicroBlaze™ 7=+t~ #i2t, ARM®
Tty ICHE DRP A v X —T 2 A ARH Y FHA LR T . 2607 uky i~ ad DRP
A B =T A A LWBET DT, @F AXI4 £7213 AXl4-Lite 1> Z—7 = A A6 DRP A2 % —
T2 AANDT Y o PN F9,

X2, TV =2 a b EHBDODRP A Z—T 2 A ZA~DT JBANMELREZ 5 LLHY
F9, LEzE AT =2 FTUV—AR= T T Y = a3 TN T — = CEHAD DRP A
VE—T 2 AARBLBRERETT, ZOBAE . DRP A Z—T = A ZEMHHL TH T — N—Dhr
FHluoy 7 v—7 (PLL) L —FOEERL, VAT LARNT A AXF YU REEFITTEET, 2hooT7 7
Vo —2 g TIEEBODRP A 2 —T 2 A RCT VAT AHLERNH Y T8, A F—ax7
DY ARXEIRDRINELTH7201, AXl f o Z—ax7 MMIOAL —T R—HrF 12T 200
PAHTT, AU X —a X MNIEMTEHETAL— [ =T =2 A AT E AXl A X —axy
FOHFARTTSICRELRSTLEWVWET, 2OT AU r—ay J— N THRAT Ry r—Ifk &
NP, LoOAXI AL —T7 R—FDHTEBEODRP A ¥ —T = A AT JEATEET

(X 1),

R1:12O0AXIAV3—T A RATEHDDRP AV 3—TJ (A RIZT7 VLR

AXI4-Lite-to-DRP 7' U v ¥ IP 1% AXI4-Lite fHARICHEMLL TRV, YAV V7 ADDRP A % —7 =
A A EDFELYR—FLTWET, 2D IP X, 120D AXl4-Lite AL —F A F—T7 = f A THEK
32DDRP A4 —T 2 A A& TEE4, AXI BEsR%Z 1 2% 1TH2 &< DRP ICEHL £,
DRP A > % —7 = A4 A% Ready OV A TIHEE%., RO AXI BRZZITIRD £9, 20 IP BT D
DOIF—FIZ1 20 AXI BEROLTT N, AXI s T 72 9 0D ATHkE: L TV DR Y B E % ke
LE7,
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N—K™ 17 OBH & XILINX.

DRP A v #—7 = f A% BHEERTHHE1E. T_XCODRP A ¥ —T = f A& WELT7-T KL AT
FEELET, % DRP A & —7 = A R iBp 72z 2ORP TRV AME+2) g =7 ) » 21 AXI
TRUVAD T2y hEERT L0, [+2) Lo TWET, 3L, (TR 24 7%y b &
BT I,

DRP 5 — # g1t AX| & — Z [CEE~ v 7 L. FOEH—F L 22 WAL AXI F— % O e v kM
HEnEd, DRP OF —XZigidu@Es 16 £y T, AXIOF— X332 £y NEETT, 2E0, #F
FABOBAE AXI A2 B —7 = 4 ZAD LT 16 £ b NER SN, 3 L OBA 1 EAr 16 £ b
NODEF LR ET,

[Customize IP] ¥ 47wl Ry 7 A ZiE, Ny —IMbEnizZ o IPIZET A7 a v » 3 2FR
SHET (X 2).

* [DrpCount] : DRP > % —7 = A 2%k
e [Drp Addr Width] : DRP 7 K L A1
e [Drp Data Width] : DRP 5 — # 1ig

2:IPOXF a3y
[Drp Count]

[Drp Count] Ti%, DRP A > % —7 = f A EHB TEET, DRP A Z—T = 4 AZERT L
o AXI 7R L AEMB REL R, Ot Z o [Customize IP] ¥ A 7 al Ry 7 AZERENE

T M 212RT LI, ZOIPTDRP 7 RL RlFZ 7By MI@EL, DRP A2 4 —7 = A 2AD¥K
& BICRIET D L KB 07 F L AEMSLE LAY £,
[Drp Addr Width]

DRP 7 F L AfElX, AL—FDODRP A X —T = A AZADLETRELET, &2 E7v ) —X
FTNRAAD MMCM @ DRP 7 K L ABgiX 7 ¥ > kT, GTH N7y —R_"—@ DRP 7K l/erJEE
Qv v hTY, TZTRELET L RIEN, IPDDRP A2 %— 7:4%@“«1_‘%%32@1@“
BT RV ARBORRZEEHEDO DRP A ¥ —7 = 4 A LEHTHHEEIT. ZBIEWDRP A % — 7;
AADT RV AEEBEL TLIZEWN, AL—T S ¥— 7;/(xia“mfna§1’~*bfjbb\[DrpAddr
Width] DEICESWTE DRP A 4 —T7 =2 A ADN—A TR ADA 7y b BHREY 4,

[Drp Data Width]

DRP f v X —T 2 A ADT —HFIEILEF 16 ¥ FTT, 5%. DRP f > ¥ —7 = 4 ADT — X&)k
RKLIEBAICZOA T a v ZERHL £,

. i = ili - —KNuDEE
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N—K™ 17 OBH & XILINX.

WEG AXI 7R L XEH

W72 AXI 7 R L AT [Customize IP] # A 7 12 Ry 7 AO FiicERrEnET (K 3), Dt
BREX LITRLET,

(DRP A > 42— 1 4 R#h) * 2(DRP 7 F L g + 2) %1

ZORTRD =T B L 2z OfE1%, [Address Editor] # 7 o [Range] FIDfE & —E L TW 3 LERH
0 E9 (4 3),

3 wER AXI 7 K L R§EF & [Address Editor] @ xR

%DRP A #—T7 = A ADA 7y kb [Customize IP] Z A7 02 Ry 7 2ZERENET (K 4),
DRP 47ty h &K HFHHENEX 2 1R L E7

2(DRP 7 K L R + 2) H2

B 4 : [Customize IP] #4785 Ry JRIZRKRENDDRP A7ty k
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R

& XILINX.

i IR

TRELR A7y bk

AXI A B =T 2 A ANEDRP AL X —T 2 A A~DT RFL A <v I 2Ey FOA 7y h3dh
DFEF, ZOXIREREL LD, ERITEEIL COARWIREETR—KLRWNWZ ETT Y v U aik
BIZz 5720 TF, LER-T.AXI TRLUZAOFL 2 By MIEHEIRET, =& 203,
AXI4-Lite-to-DRP 7' U » P d~— 2 7 K L 2% 0xC0000000 D34, 7 K L 2 0xC0000010 (=7 7 +
2F5EDRP AL Z—T 2 A AZADT KL Z0X004 ~DF 72 LAY F4, 7KL & 0xC0000011 ~
OT 7 AEBRLEGALT RV AO T2y bR EEEIND720, DRP AV H—T =24 2ADT
R Z20X004 ~O7 7 8ALRVET, VI FT2TRTIOTRLRA v T 2EETILERDY
F9, 1o, 207V vy PoEFIEZ N OhvRL £,

= 1:AXI & DRP @7 K L 2Ot iEEFR DA

AXI AXI Zii% D DRP gD DRP
FRLR A€y bk T—4 FRLZR T—4

x0 x00001234 x0 x1234

x4 x00005678 x1 X5678

x8 X00009ABC X2 X9ABC

xC X0000DEFO0 x3 XDEFO

28y hOF TRy NB®HDTD, RODRP A Z =T = A ZADT KL Z~DA 7y NI, DRP 7
RV RIEIZ 2 2R LT AR $9, £ 212, @fiT 2 DRP A4 —7 = A AT 7 EATD
BUCHIET D _X—A 7R L ADHl & "L £7,

K2 . EHTADRP AU E—TIARADAR—R 7KL ZADH

DRP 0O ~A—2X DRP 1 ~A—2X DRP 2 ~—2X DRP 3 ~A—2X
FELR FELZR FELZR FELZR

x200 x400
x400 x800
x800 x1000
x1000 x2000

DRP 7 kL R 1i&

7
8
9
10

0
0
0
0

TaA—F I5—IE

Vivado IP A1 > 7 7' L — 4 —TEDV U TOLNDET R L AZEROKREIT 2 D& TY, DRP 1 % —
T2 A ADEN 2 DREFHTRWES, DRP A Z—T7 = A4 A5 AXI ZEfl~~ v 7 &R W T KL
RLERPEALET, 2Oy TSI TOWRVWEI~OT 78 AERNH D E, 7Y v DT a—RK =
T EERLET, mEZIEDRP 7RV AEN T T3 2D DRP A 2 —7 = A ANH D846, AXI
7 R L ZZ2[ x600-X7FF i3~ > 7 &N, rresp £7-1Z bresp 5 TFa—F =5 —%RL£7,

LAToY
ATV, 7)Y THEAICEDEEL A7 v &, DRP @ Ready » UL REEIC L B Al AL
AT D2ONEENET, ALEL AT UIEDRP AL —T 10k o TR BIE, v~ 7 aNTT 7
TATHLIVRAFOFIEICL > THERRD T, BELV AT T, EEZRAAREROEGEIZ A A 70,
G LEROB AL 3 A 7 TT,

AXlI A B2 —T 2 A APLEZIAHA N —7 (WSTRB) iIZfiHH c&x E¥A, 7V v id, WSTRB 23
W12 High &f8E L £94, WSTRB T3/ < Read-Modify-Write o | % #3E L &4, i#%. DRP 1
DRI NA MRS L TRz DRP A 4 —7 = A A TIE—A%IZ Read-Modify-Write %
FALET, 2ok, Y7 by =7 T WSTRB #iETix72 < Read-Modify-Write % 32473 2 % ZH3
HYET,

FESUTEER L THRWEDRIZY R — b L TWERTA, ZRiE, AXI4-Lite /> =7 =4 ZAD 32
b F=ZIROBEFUTEF L TWDORMERH D 7,
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JI7LUR THAUDET

& XILINX.

JI27LURTH
14 NDET

ZOT7TFVr—ary J—RMNIEETATFY AL T AT, 2HEBMSF T a—R LTSN,

Z OV 7 T A 1% Vivado Design Suite 2014.2 TERLL TRV, v I ab—va vy EHiE—F
TxT TCAXI N7 40 P NAREARXTEET, YIab—Ta X Hldx, 7A XTI AXI
EFANEGEENTEY, AXI_model.sv 7 7 AIVThF7 4 v 7 EEBETEET, A—F U =7 DA
X, KC705 /R — K ¢ [Hardware Manager] ~X— 75 Tel 27 U 7" s #E17L., JTAG-to-AXI IP 75
HAAZLEAXI T 7 4y 7 %ERLET, RIS TN THFA 0T vy 7HERLET,

Testbench

Top Level Design

JTAG to
AXI

AXl4-Lite

AXI to DRPs
Bridge

AXI4-Lite

AXI Model AXl4-Lite

JO9UU02J31U|

ILA Monitor ‘

K5: 4TI FHFAo0TOy IR

BTN T AR LI, project 7 4L 27 b VIZEEIL T runme.tcl % source =2~ K Tt
FrirAEF (K 6),

K6: 29T k% source AaYY K THRARAHA, YU TIL THAOTOD - +%FtA

source 2~ K T runme.tcl 27 V7~ &HiAiAie b, LRV —ANTRXTT Y A NGEMNE iz
REETT Y =27 bR E £9, AXI 50 & DRP £5 /L3 E 55 % SystemVerilog =2 2 k5 7 b
EHALTCWDD, a2l —v 3 &FEITT5I20E SystemVerilog Z 9K —h L7232 2L —2 23
P3¢, Vivado Simulator Tixv-> 7L TH AL DY ab— g VIEFETTE EFH A, ModelSim
F721X Questa SIM ZfEHL TL7E&E W, BAX A T AR NE—VBRLERGAIT, AXI_model .sv
DRITRTEHS TN T 74w 7 EERLE7,
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JIFLUR THA L DEF & XILINX.

173 rit
174 mEm ¥rit
175 memory_write(
176 memory write(
177 # (FERIOD*E) ;
178 memory read ( 32"h00000000 );
179 memcry_read { 32"h00000200 );
180 memcry:read { 32"h00000400 );
181 memory read ( 32"h00000404 );

R7:22L—YavADATAIaZRARFUHL

ZDVIalb—varTiE, PLLBEXOMMCM (R v 7 AR =K 7By 7 v X —Y % — ) LT
% DRP #EAH L, BEODRP A€V EF VIR THHEALLHEAH L EZEZTLET, K8IZ, #
AL TV I a v ERLET,

£ AXT ack
B¢ S_AXI awaddr " {32'h00000400
B S5_AXI awprot y 3'h0
“a S_AXI_awready B
£ 5_AXT awvalid ' R
B S_AXI wdata i 32'h00000000 32'h0000%abc
“a S_AXI_wready 11
B S_AXI wstrb
£ 5 AXI wvalid
“a S_AXI_bvalid
£ 5_axT_bready
B-“s 5_AXI bresp
£ drp_clk
£ drp_en
£ drp_we ' |
B¢ drp_addr \Zlhoo
B drp_di ' {16'hgabc
B-“s drp_do ' 116'h9abc
“a drp_rdy

Kolc, FEAHHLENT oy a2 R/LET,

7'h00 Z'h01

734
16'hoabc 16(h1234
N I S AN A S N S S S R R S

E9:AXI4 OF KL R 0x404 15 DRP AEY ETILDOTFLR XL ~ADFEALEL FSUHF o3y

SystemVerilog Z ¥R —F L72v 2 2L —F2FIHTEARWESIE, BIT 77 AV &AKL TH—F
v = TEBRE~ERET, BIT 7 7 A0 &24K L 725, [Hardware Manager] & = —C FPGA |25E &A%,
[Tcl Console] /<% /L C source =~ K& FEITL Tdrp_run.tcl 27 V7 N ZHHAIAHRET,
drp_run.tcl X, FPGA IZ BIT 7 7 A V&2 F ZiAA 2, [Hardware Manager] &' = — T source =+
VREEITL CHARADLERDY £, 2o Tl 227 V7 %M 5 &, ILA (Integrated Logic
Analyzer) =725 DRP b 7% 7 v a v U —TE51Eh, JTAG-t0-AXI IP 235 & A7 L~D
AXI N2 7 4y 7 %BTEET, ILAaT72 U —3254, AXI 707 v a v bziiaxtin
T5DRP b Ty arORBENRERINET,

. i - ili - —F \ y t
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ARE L FTHAL~D IP D& & XILINX.

hRE L -7-47“4 b AXI4-Lite-to-DRP 7'V v D 3w r—{L L 7= IP iL, source/packaged_ip7 4L 7 hViZH Y £
AN IP MEMm T ZOIP B AZ L THFAATEMT 2 FIRTRO LD TT,

1. packaged_ ip 73 IP YR b ViZiBIIENTWAS Z & 2R L £7,
2. [Project Settings] # A 7 w2 &R v 7 A packaged _ip 7«4 L 7 bV ZEHR L £9 (X 10),
3. [OK]lZ27VUy 27 L%ET,

®10:IP ZUARD k1 IZEM

packaged_ip 7 4L 7 b U Z IP URT h VITEBMT 2 &, Vivado IP 2 a7 i2Zo7 Vv o P A
ForINET (K 11),

M:IPAZBSTICRESNEIP
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DRP {2 8—TJ 1A R LER I OD—& & XILINX.

DRP 4> 42— DRP A2 % —7 = A A%, ROFAV v 72 <=7 aTRHATE £,
JxARIZxsL «  MMCM
xoBn—%  PLL

s FTRTOKFr——(GTP, GTH, GTX)
* Integrated Block for PCI Express

« DCM

« XADC

DRP LV AZDL Y AH =T IZHONWTIE, ThENOa—P— T A RESHEL TIEEN,

Y —R{EARIRE #3100, a7 4Fal—var0lEcE 2 IPOY Y — 2l ke R L £,

K3 YY—RFEAKR

DRP 1> 8 —7 = 1 2DH LUT FF
1 42 62
8 90 78
16 142 95
32 268 130
J7AILEERE M121c, U7 7Ly R FHEALDF 4L 2 b U fiEE AL £

xappl214.zip

source project prebuilt
|
[ I | I ] "
. . . . runme.tc rebuilt.bit
rtl ipisource sim constraints ackaged_i P
P P ged_Ip drp_run.tcl prebuilt.|tx
drp_run.tcl
[
[ I
drp_example_wrapperv  ipi_design.tcl top.xdc — rtl
AXI_model.sv g component.xml
drp_model.sv
TB_top.v

drp_bridge_v1_0.tcl drp_bridge.v

K12: TH1Y T71ILDKEE

E ) DRP A3 % —7 = 4 AL MEED~ 7 0 OWNEL ¥ A X 2B E Xz 25 FE L LTl &
NET, AXI-to-DRP 7V v P& AT A2 T, AXI_RY 7 =25 1VDT5 7 7o R oA 4075
AT IFwhbb DRP A —T = A ABTEATE B L 510/ 0 £,

WET B KOEIC, = OXEOKITIRER =L ET,
B+t N—=o3y RE
201446 A 24 H 1.0 IR
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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.
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