L
l WEIVE SD/SDIO Host Controller IP Integration Manual

SD/SDIO Host Controller 3.01P
|ntegration Manual

5 5
: @)
TR
o BIIQS > i
o e fa Su0inis @ -~

&
O
i

8 O}
1008058

A Tl

iWave Systems Technologies Pvt. Ltd.
(Confidential) Page 1 of 30



L
lW‘ave SD/SDIO Host Controller IP Integration Manual

Table of Content

R N (O 15 10 [ O I O ]
Ll PURPOSE ...t e e e e e e e e e e eea e e e e e e e e e eeeeaeeeeaeeeeeennaaeeeens
I 010 | =
1.3  REFERENCE DOCUMENT ...ieieieteeeee et e e eeeeeee e e e e e e eeeeeaaaeeeaeeeeeennaneeeens
I @ 1V = = VT Y
1.5 ACRONYMSAND ABBREVIATIONS . ...cuuiteteeeeeeeeeeeeeeenaseeeenasseennnesseenns

2 [PCOMPONENT INSTANTIATION ..ot e eeees
21 ADDING.QXPFILE AND CREATING THE COMPONENT .....ccceeruerierrinanns

211 Stepsto add sd_host_controller.gxp fileinto thedesign......................
2.2 COMPONENT INSTANTIATION .euueeeeeeeeeeeaeeeeeeeeeeeeeeeaaaeeeeeeseeeenaaaeeeeeeeees

3 IMPLEMENTATIONDETAILS ..ottt e
3.1 CLOCK DOMAIN oot ee e e e e e e e e eee e e e e e e e e e e eeeneaaaeeeeeneees
3.2 CONSTRAINTS tetttuiteteeeeeetessnassssssseeeesssssssseesseesssnsssseseeesssnnasssessseees

321 Create ClOCK CONSITAINT: ... ..eveieeeeee et eeee e et e e e e e s e eee e s e ereeeseenes
322 Create generated CloCK CONSLIaINE: .........cccvvirererieieieeesesese e
323 Output Delay CONSTAINES:.........ccceiviieeriiieeieseeee e seesre e seesresee e sreas
324 INput Delay CONSITAINES. ......ccveveeieieireee e
3.25 False path CONSLIAINES, ........ccveiiiiiciece e e

4  FPGAIMPLEMENTATION oottt n e reeeaan s
41 RESOURCE UTILIZATION ..oiiniieeeeee et eeeeee e e e eeeeeeeeeanaaeaes

D S IMUL ATION ettt et et e e e e e e eesee e aaeseeeeeeeennnnns
5.1 SIMULATION ENVIRONMENT ..uueieeeeeeteeeeeeeeeeeeeeaaaeeeeeeeeeeeenaaaaeeeeeeeees
5.2  SIMULATION ENVIRONMENT DESCRIPTION ..ccevvvvrueeieeeeeeeeersnniaesseeeseees
5.3 TEST CASE DESCRIPTION .vuuueeeeeeeeeeeeeeaaeeeeeeeeeeeaaaseeeseseeeessnnaasaseseeeees
54  STEPTORUN SIMULATION ..uuuiiiiiieeeeetieeeeeseeeesesssassessessessssnnasssessseees
55  SIMULATION PASS CRITERION ...ceeeetueeeeeeeeeeeeeeeaaeeeeeeeeeeeeneeaaaeeeeeeeee

............................... 21

............................... 22
............................... 23

iWave Systems Technologies Pvt. Ltd.
(Confidential)

Page 2 of 30



L
l\X/‘ave SD/SDIO Host Controller P Integration Manual

List Of Figures

Figure 1: SD/SDIO Host Controller IP BIOCK Diagram..........coeeeeeeierierienienesiesieseseeeesee e 5
Figure 2: Step #3 Creating COMPONENT ..........cveiieiieiierieeieseeseeseeseeste e e sseesreessesaesseessesneesseessesneens 6
Figure 3: Step #4 Creating COMPONENT ........ceiiiieeeieeriese ettt se e snesrenneenes 7
Figure 4: Step #5 Creating COMPONENT .........ccveieeiieiierieeieseeseeseeseesteeseeeseesreessessaesseesesneesseessesneens 7
Figure 5: Step #6 Creating COMPONENT ........c.oiiiieieeeresie sttt snesnenneens 8
Figure 6: Step #7 Creating COMPONENT .........ccveiiiiieiierieeieseesreeseeseesreesaeeseesreessessaesseesesneesseesseeneens 8
Figure 7: Step #8 Creating COMPONENT ..........oiiieeeeieri ettt snesbesne s 9
Figure 8: Step #9 Creating COMPONENT .........ccueiieiieieereeieseeseeseeseesteeseeseesreessesaesseessesneesseessesneens 9
Figure 9: Step #10 Creating COMPONENT .........ceireieieierieriese et snesne e sne e 10
Figure 10: Step #12 Adding the .gxp fileinto project NAVIgator...........ccvevveeereerecee e 10
Figure 11: Step #13 Adding sd_host_controller.gxp file into project ..........ccoeveveeeeieiencnesenens 11
Figure 12: Component INStANtIAtION............ceiiiiieieeie et enne e 11
Figure 13: Step #1 Component INSLaNtialiON............coererirerirereeee e 12
Figure 14: Step #2 Component INStaNtialioN............ccvceeieeieiiee e 12
Figure 15: Step #3 Component INSEaNtialiON............coererirerineneeeeseese e 13
Figure 16: Step #4 Component INStaNtialioN............ccveeeieeieiiee e 13
Figure 17: Step #5 Component INStantialiON............coeririrerieieeeeesee e 14
Figure 18: Step #6 Component INStaNtialioN............covceeieeieiiee e 14
Figure 19: Step #7 Component INSLaNtialiON............coeririrerireeeeeeseese e 15
Figure 20: Step #8 Component INStaNtialioN............ccveeeieeieiiee e 15
Figure 21: Step #9 Component INSEaNtialiON............couererirerieieeee e 16
Figure 22: Step #10 Component INStaNtiation.............ccceieeieiieeieere e 16
Figure 23: Step #11 Component INSEANETLION...........ccueriiriirerieeeeeeeeee e 17
Figure 24: Step #12 Component INStantiation..............cceveeieiieeseeie e 17
Figure 25: Step #13 Component INSEANETLION...........ccuoririreiirineeeeee e 18
Figure 26: Step #14 Component INStantiation..............cceieeieiieeseeie e 18
Figure 27: Step #15 Component INSEANETLION...........ccvoririirerinieeeeeeee e 19
Figure 28: Step #16 Component INSEANETELION...........cceririireririeeeeeeee e 19
Figure 29: Step #17 component INStANtIAtiON............cccccceeieeieiee e 20
Figure 30: Simulation ENVIFONMENT .........coi it 26
Figure 31: Change WOorking Qir€CLOTY ........c.ccoiiieiieii et 27
FIQUIE 32: LiDrary “Work™ ...t 27
Figure 33: TransCript WINAOW PriNt.........c.cceeiiiieeiieie et ne e nneennas 29
Figure 34: Initialising the card by setting the bus width and speed.............ccooviiriiiciiiieee 29
Figure 35: MUlti BIOCK F€ad...........oo e 30
Figure 36: Dataread a0 WITTE........oouiiiieriereeee ettt e et sbe e 30

iWave Systems Technologies Pvt. Ltd. Page 3 of 30

(Confidential)



-
I\\ ave SD/SDIO Host Controller IP Integration Manual

Embedding Lvellipesce

List Of Tables

Table 1: ACronymS & ADDIEVIBLIONS .........cciiiiieeeee e 5
Table 2: FPGA Resource Utilization for Sodia CycloneV device........cccooveceveevvcceceeseccie e, 25
iWave Systems Technologies Pvt. Ltd. Page 4 of 30

(Confidential)



B
I\\.-r;{\‘c SD/SDIO Host Controller IP Integration Manual

Embedding batellipesce

1 Introduction

1.1 Purpose

The purpose of this document isto describe SD/SDIO Host Controller IP Integration details
1.2 Scope
This document describes the how to integrate the SD/SDIO Host Controller IP. This
documentcontains information about P interface and integration details.
1.3 Reference Document

e SD Physical Specification Version 3.0
1.4 Overview

AXl4-Lite Interface

€ >
SD/SDIO /
SD/SDIO Interface
Host P >
Controller
Avalon MM Interface IP
< ra

Figure 1: SD/SDIO Host Controller |P Block Diagram

SD/SDIO Host Controller defines a standard register set to control SD memory card/SDIO device.

1.5 Acronymsand Abbreviations
Table 1: Acronyms & Abbreviations

Term Meaning
ADMA Advanced Direct Memory Access
FPGA Field Programmable Gate Array
SD Secure Digital
SDIO Secure Digital Input Output
HPS Hard Processor System
BFM Bus Functional Model
DUT Design Under Test
HDL Hardware Description Language
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2 |P Component Instantiation

2.1 Adding .QXP fileand creating the component
211 Stepsto add sd_host_controller.gxp fileinto the design

Step #1: Copy the provided sd_host_controller.gxp file into the working project directory.
Step #2: Create atop module file containing the module instantiation for the SD host
controller.Step #3: Open Qsys and in the IP catal og, click on the new component to

create the SD host controller component.
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Figure 2: Step #3 Creating Component

Step #4: Add the top module file (created for this component) in the synthesis files
menu asshown in the figure below.
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Figure 4: Step #5 Creating Component

Step #5: Click on analyze synthesisfiles
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Figure5: Step #6 Creating Component

Step #6: Ensure that analysis will auto detect the parameters defined in the top modulefile.

Step #7: In the signals and interface list, add the required interfaces and signals.

To add aninterface, click on <<add interface>> and select required interface.
e ——— e S

- — -

— - oy e —_— -———— w e

Figure 6: Step #7 Creating Component

Step #8: Also, add and match the necessary interface signals with its width.
Ensure that the Avalon master & AXI14 Lite slave interface and their signals are properly defined.
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Figure 8: Step #9 Creating Component

Step #9: Add the all the SD signalsinterface signals. Click on <<add interface>> and
select conduit type. Rename it with required SD signal name as per top module.

Associate with mclk_iclock. For SD signals other than conduit type, select clock
input/output, reset input, and interruptsender types for respective clock, reset & interrupt
signals. Ensure the SD port signals are properly defined asin the top modulefile.
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Figure 9: Step #10 Creating Component
Step #10: Further, click on <<add signal>> for the added conduit and rename it with
SD signalname and set the proper settingsi.e., type, width and direction.

Step #11: After all the above steps, save and click finish. Y ou can now see the new
componentie, sd_host_controller in the IP catalog.
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Figure 10: Step #12 Adding the .gxp fileinto project navigator

Step #12: In the project navigator, select file drop menu. Right click on File folder under
ProjectNavigator to add new filesinto project.

iWave Systems Technologies Pvt. Ltd. Page 10 of 30

(Confidential)



I\Wave

Embedding buiellipesce

SD/SDIO Host Controller IP Integration Manual

8 et v v P - RPN | g, Py—
[ =1}
s f | — 2 = P — s ) o o e b L) b e -
P wpen - DR |} _—— P IA00 e
| o — .
pe_ o O g e > — L -
O v g Ve . » P
B ol (pwma vyrtoann_side: ou 4 Sy g v - b— .
LA e -t e - ~— e
L e e el e mae rraes v LS
Wt b O s e te e by FH_WPA Sy v 0 e g S e |
[ JTP Ty . I T e -
P oy - 4 T N wevy Wt St vl S Sy WL
L - TP 1Yy N e ——————— R i
b e I arvg e N
S R et g M 8 g s T
- 9 e et wr
be [atere J.M
- ~r . . ————
ol e L I L il . o - »
[P L
< o i T " o .
e ) -
- bessnen .
R "
My
Lodl teew -
"‘QI e
N A 8 e -
-"* & e s
e LA . s 2
e e
o« S b [ \ - .‘".' S _ IR
v Ae b -
L T * eplen i e -
£ S
-~ «-wwm

Figure 11: Step #13 Adding sd_host_controller.gxp fileinto project

Step #13: Add the copied sd_host_controller.gxp file from project directory into the project files.

2.2 Component Instantiation
iWave’s SD/SDIO Host Controller IP component can be instantiated in Quartus
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Figure 12: Component | nstantiation
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A Hard Processor System (HPS), clock source and altera pll component are a

ready

added in gsys as shown in the above figure. These components are added as part of
design to illustrate | Pintegration. These components can be added from IP catalog
window.Refer the example designQsys for HPS, clock source and altera pll settings.

iWave’s SD/SDIO host controller IP can be seen under prOJect at the top left of IP catalog.
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Figure 13: Step #1 Component Instantiation
Step #1: As shown the figure above, Double click on the SD host controller component
in the IPcatalog. Set the parameters to default and proceed to finish.
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Figure 14: Step #2 Component Instantiation
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Step #2: SD/SDI o] hostcontroller IP component is now included in the Qsys system console
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Figure 15: Step #3 Component Instantiation
Step #3: Double click on the Export column as shown in the figure to export the
correspondingSD signals.
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Figure 16: Step #4 Component I nstantiation

Step #4: Similarly export mmc_clk_o, cmd_dir_o, dataD_dir_o, datal 3 dir_o,
enable o, mmc_cd n i, mmc_cmd _io, mmc_dat_io and
mmc_wp_n_i,first wr_buf_rd, first rd buf wrand voltage 1 8 slct o signals.
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Figure 17: Step #5 Component Instantiation

Step #5: Right click on the pll_0 outclkO and connect it to mclk_i as shown in the above figure.
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Figure 18: Step #6 Component I nstantiation

Step #6: Connect outclkl of the pll to mclk_90 i as shown in above figure.
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Figure 19: Step #7 Component Instantiation

Step #7: Do asimilar connection for outclk2 by connectingittos axi_aclk i (SD host
controllersignal), f2h_axi_clock and h2f_Iw_axi_clock (hps). Connect the outclk3 to

mclk Ehase_shift_i.
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Figure 20: Step #8 Component | nstantiation

Step #8: Right click on the interrupt_sender signal and connect it to f2h_irg0 of the hps.
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Fié_ure 21: Step #9 Component | nstantiation

Step #9: Connect clk reset to pll O.reset and s axi_aresetn .
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Figure 22: Step #10 Component | nstantiation

Step #10: Avalon master has to be connected to f2h_axi_dlave.
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Step #11: h2f lw_axi_master isto be connected to atera axidlite slave as shown in the figure.
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Figure 24: Step #12 Component | nstantiation

Step #12: Export clk_in signa if you have not exported earlier.
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Figure 25: Step #13 Component | nstantiation

Step #13: Add one more instance of SD host controller component. Thisis used as

SDIO hostcontroller.

Rename (Cltr+R) the added component to sdio_host_controller.
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Figure 26: Step #14 Component | nstantiation

Step #14: Make the necessary connections as described earlier for this SDIO host

controllerinstance too.
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Figure 27: Step #15 Component | nstantiation

Step #15: After completing the connections, save the design.
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Figure 28: Step #16 Component | nstantiation

Step #16: Now generate the HDL filesfor your design by clicking on Generate HDL
icon. Keepthe selections as shown in the figure.
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Figure 29: Step #17 component instantiation

Step #17: Once the hdl generation is completed without any errors, proceed to finish.
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3 Implementation Details

3.1 Clock Domain

SD/SDIO Host Controller 1P uses following clock domains SD Base clocks (mclk_i, mclk90 i and
mclk_phase_shift_i) and host processor interface clock.

Here SD Base clocks mck90 i (150 deg. phase shifted) is used while sending data and
mclk_phase shift i isfeedback clock from the SD level trandator IC which is used
for receivingincoming data.

3.2 Constraints

The constraints given here are clock period constraints, create generated clock, set
output delay and false path constraints. Refer timing constraint file
soc_system_timing.sdc file in the exampledesign folder for more information.

3.2.1 Createclock constraint:
create clock -period 10 [get_portsfpga clk 100]

create _clock -namesd _clk fb_virtual _clk -period
10.000ns create _clock -name
sdio_clk_fb_virtua clk -period 10.000ns

create _clock -name"sd_clk_fb" -period 10.000ns [get_ports
{sd _clk_fb_i}] -add create clock -name "sdio_clk_fb" -period 10.000ns
[get ports{sdio_clk fb i}] -add

3.2.2 Creategenerated clock constraint:
This constraint is given for the DDIO out which generated the SD and SDIO clocks.

create_generated_clock -name sd_clk_out -source [get_pins
{soc_inst|sd_host_controller_O|sd_host_controllerjmmc_host_inst_9jaltddio_instjALTDDIO_O
U T_component|auto_generated|ddio_outa]0]|muxsel}] [get_ports

{sd_host_controller 0_mmc_clk_o_clk}]

create_generated_clock -name sdio_clk_out -

source [get_pins

{soc_instjsdio_host_controller|sd_host_controllerjmmc_host_inst_9jaltddio instALTDDIO_O
U T_component|auto_generated|ddio_outa[ O] |muxsel} ] [get_ports
{sdio_host_controller_0_mmc_clk_o_clk}]

3.2.3 Output Delay Constraints:
Max output delay is defined by the setup time of the card which is 3ns for SDR50
mode minimum is defined by the hold time which is 0. 8ns.We are sending the
dataw.r.t 150-degreephase shifted clock so, these constraints are given w.r.t
clockl of the PLL.

set output delay -clock { sd clk out} -max 4.5 [get ports
{sd host controller 0 mmc cmd io new signal
sd host controller 0 mmc dat io new signal[0]
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sd host controller 0 mmc dat io new signal[1]
sd host controller 0 mmc dat io new signa[2]
sd host controller 0 mmc dat io new signa[3]}]

set_output delay -clock { sdio clk out } -max 4.5 [get_ports
{sdio_host_controller 0 mmc _cmd_io new signa

sdio host_controller O mmc _dat_io new_signal[0]

sdio host controller O mmc dat io new signal[1]

sdio host controller O mmc dat io new signal[2]

sdio host controller 0 mmc dat io new signa[3]}]

set_output delay -clock { sd clk out } -min -2.3[get_ports
{sd host_controller 0 mmc_cmd_io new_signa

sd host_controller O mmc dat_io new_signal[0]

sd host controller O mmc dat io new signal[1]

sd host controller 0 mmc dat io new signal[2]

sd host controller 0 mmc dat io new signal[3]}]

set_output delay -clock { sdio clk out } -min -2.3[get ports
{sdio_host_controller 0 mmc cmd_io new signa

sdio host_controller O mmc _dat_io new_signal[0]

sdio host controller O mmc dat io new signal[1]

sdio host controller O mmc dat io new signal[2]

sdio host controller 0 mmc dat io new signal[3]}]

3.24 Input Delay Constraints:
Input constraint are defined w.r.t to the virtual clock created based on the feedback
clock whichis received from the SD level trandator

set_input_delay -clock { sd_clk _fb virtua clk } -max -1.5[get_ports
{sd_host_controller 0_mmc_cmd io_new_signal

sd_host_controller_ 0_mmc_dat_io_new_signal[0]

sd_host_controller_ 0 _mmc_dat_io_new_signal[1]

sd_host_controller_ 0_mmc_dat_io_new_signal[2]

sd_host_controller 0_mmc_dat_io_new_signal[3]}]

set_input_delay -clock { sdio_clk fb_virtual_clk } -max -1.5 [get_ports
{sdio_host_controller 0_mmc_cmd_io_new_signa

sdio_host_controller 0_mmc_dat_io_new_signal[Q]

sdio_host_controller 0 _mmc_dat_io_new_signal[1]
sdio_host_controller_0_mmc_dat_io_new_signal[2]

sdio_host_controller_ 0_mmc_dat_io_new_signa[3]}]

set_input_delay -clock { sd_clk_fb_virtua_clk } -min 0.5[get_ports
{sd_host_controller_ 0_mmc_cmd_io_new_signal

sd_host_controller 0 _mmc_dat_io_new_signal[0]

sd_host_controller 0 _mmc_dat_io_new_signal[1]

sd_host_controller_ 0_mmc_dat_io_new_signal[2]

sd_host_controller 0 _mmc_dat_io_new_signal[3]}]
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set_input_delay -clock { sdio_clk_fb_virtual_clk } -min 0.5 [get_ports
{sdio_host_controller_0_mmc_cmd_io_new_signa
sdio_host_controller_0_mmc_dat_io_new_signal[0]
sdio_host_controller_0_mmc_dat_io_new_signal[1]
sdio_host_controller_0_mmc_dat_io_new_signal[2]
sdio_host_controller_0_mmc_dat_io_new_signal[3]}]

3.25 Falsepath constraints:

set_false path -from [get_clocks

{soc_inst|pll_Olaltera pll_i|general[0].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks

{soc_inst|pll_Olaltera pll_i|general[2].gpll~PLL_OUTPUT_COUNTER|divclk}]

set false path -from [get_clocks
{soc_inst|pll_Olaltera_pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks

{soc_inst|pll_Olaltera_pll_i|general[0].gplI~PLL_OUTPUT _COUNTER|divclk}]

set false path -from [get_clocks

{soc_inst|pll_Olaltera pll_i|general[1].gplI~PLL_OUTPUT_ COUNTER|divclk}] -to
[get_clocks

{soc_inst|pll_Olaltera_pll_i|general[2].gplI~PLL_OUTPUT _COUNTER|divclk}]

set false path -from [get_clocks
{soc_inst|pll_Olaltera_pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks
{soc_inst|pll_Olaltera_pll_i|general[1].gplI~PLL_OUTPUT_COUNTER|divclk}]

set_false path -from [get_clocks{sd clk fb}] -to[get_clocks
{soc_inst|pll_Olaltera_pll_i|general[1].gplI~PLL_OUTPUT_COUNTER|divclk}]

set_false path -from [get_clocks
{soc_inst|pll_Olaltera_pll_i|general[1].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks

{sd_clk_fb}]

set_false path -from [get_clocks{sdio_clk fb}] -to[get_clocks
{soc_inst|pll_Olaltera_pll_i|general[1].gplI~PLL_OUTPUT_ COUNTER|divclk}]

set_false path -from [get_clocks

{soc_inst|pll_Olaltera pll_i|general[1].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks

{sdio_clk_fb}]

set_false path -from [get_clocks{sd clk fb}] -to[get_clocks
{soc_inst|pll_Olaltera_pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}]

set_false path -from [get_clocks
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{soc_inst|pll_Olaltera_pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks
{sd_clk_fb}]

set_false path -from [get_clocks{sdio_clk fb}] -to[get_clocks
{soc_inst|pll_Olaltera pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}]

set_false path -from [get_clocks

{soc_inst|pll_Olaltera pll_i|general[2].gplI~PLL_OUTPUT_COUNTER|divclk}] -to
[get_clocks

{sdio_clk_fb}]
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4 FPGA I mplementation

4.1 ResourceUtilization

The table below shows the resource utilization summary for Sodia Cyclone
V FPGA device(5CSTFD6D5F3117) for SD/SDIO Host Controller IP.
Table 2: FPGA Resour ce Utilization for Sodia CycloneV device

Logic utilization (in ALMs) | 1201

Total registers 2192

Total block memory bits 32928
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5 Simulation

5.1 Simulation Environment

Clock and Reset Svstem Interf

Module ystem Interface
SDH SD
ost Interface
Controller SD Card
(DUT) BFM
Host Interface
Processor
BFM

Figure 30: Simulation Environment

5.2 Simulation Environment Description
The Simulation Environment consists of the SD Host Controller (DUT), Processor

BFM,

Resetand Clock Module, and SD Card BFM.

Reset and Clock Module generates the entire clock required by DUT and the reset
signal. It generates the System clock of 100MHz, SD base clock frequency 100MHz
with 0 and 90 degreephase shift. System reset is active low signal, which is de-
asserted after 100ns.

Processor BFM does the read write accessto DUT, Servethe ADMA request

and InterruptRequest.

The SD Card BFM will receive the command/data coming from the SD interface
and transmitcorresponding response/data to host through DUT.

5.3 Test CaseDescription
The Single Test case will does the below function

Initialization of SD card: The SD Data width mode and speed mode configuration is
done

Single block write: 512 Byte Single Block mode write using ADMA

Single Block Read: 512 Byte Single Block Read using ADMA

Multi Block Write: 512 Byte Multi Block(4 Block) mode write using ADMA

Multi Block read : 512 Byte Multi Block(4 Block) mode Read using ADMA

54 Step to Run Simulation

Open the Modelsim Tool
Go the file > Change directory.
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Figure 31: Changeworking directory

e Addtheloca path were the simulation files are located. Say for eg., EX\iW-
EMEP6-FF-R1.0-REL 1.0\iW-EMEP6-SI-R1.0-REL 1.0\testbench

o The library “Work” is automatically loaded into the tool for the directory as
shown in thefigure.
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Figure 32: Library “Work”

¢ Enter the command do run.do in the transcript window as shown. This
macro willcompile and run the simulation.
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5.5 Simulation PASS Criterion

AR, UH, O PR A
SAR0DE, TECHT, otiera ol e el
SAODE. TECHT. Ot e gy e nF
SaE BN, iabiers Feeringyaiter

SR0DE, TECHT, s ihal e
SAODE._TECHT, Ol bl has
SAODE. BT, Satiers et e hes
PAOOE ECH] . el robc sl _poa_hp
PUOE. ECHI . el e Feariopy el _poe_hip
P00 ECH L ol e raring e

PODE. ECHI . il b e e

POOEL o)l e rvhc g _hem
P00 ECHY . il b Frariogywrrisice_om
200 =CHI . iahiera Fobdllwrrmicn:_ pow g
SA0DE. TECHT el e ey eising pede
SA0DEL_TETHT, e Pl gy i Tisge
SODEL BT, e i ey

$A00E EIHT e feingyeriay_had
BODEL BT, e ety Do
SODEL_TECHT, e e gy BTy

BADEL _EOH, . falan S ga
PAOORL_ECH] . indiera Febol wrreae_hme
PAOOA._TECH) . el iere Faariogys reepa_mm
PO _“BCH) il bera Foh wrranpe_pom_bp
PAOOEL_CH) . e Faarisgy e rasps_poa e
PO TECH). et Fariog wrres e

PO _BCH) el tera Fabelcpciores:

deope, ECH e A e poioness_fad
B0DEL_TECHI, O iraleingicpdonew_Ha
S0DEL._TECHIL i a el poiones_paie_heD
BAODE. EIHI  Obiera P lipgycpdiones poe_hep
008, _TBCHT, e a e pones
B0DEL_TECHIL o iera bl pcione s

ca sl T 1 Typathe cmd o un.do

Below print should come in the Transcript window
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Figure 34: Initialising the card by setting the buswidth and speed
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Figure 35: Multi block read
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Figure 36: Dataread and write

: . Page 30 of 30
iWave Systems Technologies Pvt. Ltd.

(Confidential)



