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1. [ELHIS

ZDEFHZ. Nios® Il Hardware Abstraction Layer Application Program Interface (LAB&. HALAPI ) Z{ERALT=Y
IThox7 - Yo TILE)—X DA S Modular Scatter-Gather DMA Core (LAF%, mSGDMA ) H>F)LIZD
WTLUTOREZERBALTLET,

® Xf/N\—T3y

o YT ILDHkEE
® HUTIDIN—FIIT - THAAER
o HUJIILDERAE
® H J)L-Y—Ra—RDiREA
® HUTJLATERLTLS HALAPI DE5ER
> AV —RTEAVFT—T7AIL
> Bl
> RYE
> e
>

SERXAANIR—D

2. WHEH

ZOYUTILTIE, FEEOR—K, Y—ILEFERLTWET,

® C(Cyclone®VGX RA—ARAFEF v
https://www.intel.co.jp/content/www/jp/ja/programmable/products/boards and kits/dev-kits/altera/kit-te

rasic-cyclone-v-gx-starter.html

[ 2-1] CycloneVGX RA—ABEFEF VL

® Intel® Quartus® Prime Version 17.1.0

https://www.intel.co.jp/content/www/jp/ja/software/programmable/quartus-prime/overview.html

X171 LEIDN—23 0 THRIRD AETRET ST EFRIRETY A, —ERDHEEORIEAENELS
BENHYFET DTIEEZEL,

|
Ver.17.1/Rev.1 201848 A 3/19 ALTIMA Company, MACNICA, Inc.
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3. &

3-1. HégE
Nios Il Z{EALT mSGDMA ZFHlE3 5= DH T ILTH A2 TT,
ZOYUTILTIEUTOREBEETLTLET,

® On-Chip Memory (RAM and ROM) Core (EAB%. On-Chip RAM) DT—42D#MEALEL T, Tt
On-Chip RAM (ocram_0) [Z DMA EnEH A XN DIF LT—3%%EL. B 5T On-Chip RAM
(ocram_1) % DMA EnEH A XHERVITLET,

® mSGDMA Z{#EMAL T, Avalon Memory Mapped (LAB%. Avalon-MM ) A 23— —X Tl&EficN TLY
% EmiXJT On-Chip RAM M5 BR#ESt On-Chip RAM ~®M DMA #Ri% (Avalon-MM to Avalon-MM @
LX) #TVWVFEY,

® alt msgdma_standard_descriptor_async_transfer() HAL APl BE#{Z{ERL T DMA EnEZ{To1-15& (.
mMSGDMA Exika— )L/ IR IEENFET,

® DMA EmEXEDEREIT On-Chip RAM & BRiEst On-Chip RAM & T—4RYJ7ALET,
o WHPRRETIX. EmEH A/ XIE 1K /N RELTULVET,

Platform Designer

On-Chip RAM On-Chip RAM On-Chip RAM
(program) (ocram_0) (ocram_1)

Nios® Il

Instruction
eSS

Avalon-MM

Data
Master

<

Descriptor
Slave

A

[K3-1) Y2 TITHAL
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32. YT ILDIN—K9x7 - THAUER

DY TILDN—FILT7 - THA2 nios2_msgdma_sample_17_1_restored/nios2_system.qsys [ZIZLATF
D 1P A7HREENTEHY. Platform Designer (IB: Qsys AT LEHEY—IL) LT Avalon-MM A2 4—Tx
—ATHEHSNTLETS,

* Nios Il CPU
* mSGDMA
- On-Chip RAM (program, ocram_0, ocram_1)

& Platform Designer - nios2_system.qsys (C:¥Tmp¥nios2_msgdma_sample_17_1_restored¥nios2_system.qsys)
File Edit System Generate View Tools Help

TP Cataloe 2 - = 51| 12 Sustem Contents & I fddress Map % | Interconnect Requirements %
A % @ =| |« | ¥l System: nios2 system  Path: nias2 cpu
Project * | Uss  Gonnestions Hame Description Export Glack Base End e}
L4 New Companent. 4| @ B clk [Clock Source
Bl System ¥ o ekn (Clock Input clk cxported
Rrary. =2 clk_in reset Reset Iput reset
&1 Basic Functions -
* ek (Clack Output ok
&-DSP =
————————————|  ckuesst Reset Output
Interface Protocals =
Bl Briier ® B pll Altera PLL
- Memory Tnterfaces and Gontrollers 2 refolk (Clack Tnput clk
- Frocessors and Peripherals . 4 resat Reset Input
B-Gsys Iterconnect autckl (Clock Output sysclk
&1 University Program lockad (Gonduit
(Clock Input sys_clk
reset Reset nput [:k]
LETE & Add — Awalon Memory Mapped Master [=d
| instruction_master |Avalon Memory Mapped Master [clk]
e Hizrzrchy 20| Dewice Family 3| - = & I — irg nterrupt Receiver [clk] IR0 0 IR 31—
I nios2_system [mios?_systen. asysl debue reset request  |Reset Output [eli]
|k debue_memslave  |Avalon Memory Mapped Slave [elk] 0x000c_0800 00005 _0f
W= resst custom_instruction_m... (Custom hstruction Master
Thck [Ei] E jtag_uart ITAG UART
[ =4 cl ek Clock Input sys _clk
[z m= ck_in reset Reset Iput [:k]
& : g:t;!:fe' svalonjtagslave  |Avalon Memory Mapped Slave [k 0x000e_1050 00005 _1057
e irq [Tnterrupt Sender [ck] —
W= avalon jtag slave ] B program (Or-Ghip Memory (RAM or ROM)
& chki (Clock Input sys_clk
] sl Avalon Memory Mapped Slave [slk1] 05000a_0000 0x000b_f£Ff
reset] Reset nput [k 1]
o] @ B0 meedma Modular Scatter-Gather DMA
o S [ awalon Memory Mapped Master [clock]
= | mmrite fivalon Memory Mapped Master [clock]
& custom_ingtruction_master i (Glock Thout Ik
(-8 data_master £l 95K TR S
B ok von e resetn Reset put [clock]
[ = debug reset request csr Awalon Memary Mapped Slave [clock] 0x000c_1000 0:0002_101f
=& instruction_master deseriptor_slave Avalon Memary Mapped Slave [clock] 0x000c_1020 0:x0002_102f
[ = irq cer_irg Interrupt Sender [clock] —
(B reset EJ| E ocram_0 (On-Chip Memary (RAM or ROM)
(3 L clock brides clk1 (Clock Tnput sys_clk
e 51 valon Memory Mapped Slave [ck1] 0x000d_0000 00004 _0FFf
4 reset brides
p 2 G reset] Reset Input [k 1]
1 Gornections — 3
4 i) [E] B ocram_1 (On-Ghip Memary (RAM or ROM)
- ocram_| okl (Clock Input sys_clk
| pll sl Avalon Memory Mapped Slave [olk1] 05000c_0000 00005 _0fFf
=14k program reset] Reset Input [clk 1]
= okl
B = resst] np At W W Gurrent filter:
sl
1[0 Connections

[K3-2] ZDHFILD Platform Designer [Z& D1

|
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3-2-1. mSGDMA (DEETE

mSGDMA ([ TRID LI IZEHRELTLVET,

[ mSGDMA ]
DMA Mode : Memory-Mapped to Memory-Mapped
Data Width : 32
ERRLSME. T D AT DFEE. A ET —FDEEORIGELEEBLTEHREL TS,
DMA Mode (&, BRiEJT On-Chip RAM M5 ERESE On-Chip RAM ~®D [Avalon-MM to Avalon-MM 53 |
#{T5MT. “Memory-Mapped to Memory-Mapped” ZFRELTLVET,
Data Width (&, On-Chip RAM DEXFEELEHE T “32” ZRELTLVET .

¢ Platform Designer - nios2_system.qsys (C:¥Tmp¥nios2_msgdma_sampla_17_1_restored¥nios?_system.gsys)
File Edit System Generate View Tools Help

a Farameters &3
-Ssrstem: nios2 svstem  Path: mzgdma

Modular Scatter—Gather DMA
altera_msedma
[~ DMA Settines

DMA Mode: Memory—Mapped to Memary—Mapp.. = ||
Data Width: 32

-

[ Lze pre—determined master address width

Pre—determined master address width: |aa

[ Expose mSGDMA read and write master's streaming ports

Data Path FIFD Depth 1820
Descriptor FIFO Depth: ']_28 -
Fesponse Port: Disabled- -
Maximum Transfer Lenath: IMEI : v.:

Transfer Type: (1 Full Wiord Accesses Only

@ Aligned ficceszes
() Unaliened fcceszes
|E Burst Enable

Maximum Burst Gount: | 2'

[T] Farce Burst Alignment Enable

|~ Extended Feature Options
[ Enable Extended Featurs Support
| Stride Addrezsing Enable
Maximum Stride Words:

| Proerammable Burst Enable

|" Streaming Options

| Packet Support Enable

| Ertor Enahble
Error Width:

Chanrel Enable
Channe! Width:

|* Pre—Fetchine Options

D Enables Pre-Fetching madule
[7] Enable bursting on descriptor read master
Data Width of Descriptar read/write master data path: [32

Maximum Burst Count on descriptor read master: 12

[ 3-3] mSGDMA DEEFE

|
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3-2-2. On-Chip RAM DEETE
On-Chip RAM ( ocram_0. ocram_1 ) [ETFEDKLSIZFHELTLES (FRIE ocram_0 ),

[ on-ChipRAM ]
Type : RAM(Writable)
Dual-port access : Off
Slave S1 Data width : 32
Total memory size : 4096

DY UTILTIL, WEIREET DMA Rt T—AH A X% 1K /NAFELTULVET D T, Total memory size
[CRWEF>T “4096” (4K /3AF) ZERELTLET,

File Edit System Generate View Tools Help

G | Farameters &3 ‘
:S--}rstem: nios?_system  Path: ocram_l

O n—Chip Memory (RAM or ROM)

altera_avalon_onchip_memary?
|' Memory type
Tupe: lj Ramb Oiritablel I

| Sinele clock operation

Read During Wiite Mode: 0o NT_OP.F{ ~
Block type: AUT. -
[~ Size
|| Enable different width for Dual-port access
Slave 51 Data width: 190
Total metnary size: 4096 bytes

] Minimize memory block usage (may impact fmax)

|* Read latency
Slave 21 Latency: becom|

Slawve g2 Latency:

[* ROM/RAM Memory Protection
Reset Request: ;Enab|ed =

[* ECC Parameter
Extend the data width to support ECC bits: ‘EDisabl... -

[* Memory initialization

[¥] Initialize memory content
[] Enable non-default initialization file
Type the filename (gg: my ramhex) or zelect the hex file using the file browser button.
Lger created initialization file: ;onchip_memhex
"] Enable Partial Reconfiguration hitialization Mode

7] Enable In-System Memary Gontent Editar feature
Inetance ID: INONE

Memory will be initialized from nios2_system_ocram_0 hex

[X3-4] On-ChipRAM DERTE
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4. YOIV OEREE

4-1. FRFIE

ZOHUTIVIZIE, FEARFIEEEIRIET =D R )T I7A4ILHBBEESNTLNVET,
LTOFIEIZ&EY S TILEERITLES,

@ nios2_msgdma_sample_v17.1_rl.gar Z7AILEFEDTHILE (ZOHFITIE C¥Work) [2aE—LT
Quartus Prime BAFV/ 7Dz 7TA—TULET,

@ CycloneVGX RA—4ARAFETVFEREL T, RELRE EHRETLET,
@ Nios Il Command Shell #fE&1ILET,

@ Software ZAILFIZFEILET,

$ cd "C:¥Work¥nios2 msgdma_sample v17.1 rl restored¥software"

® LITORIYFEEEFTL SOF 7 ILDEZABETNET,

® YINITTFDOEIIREEFTLETS,
> BSP HLELIILE LRI TDORY) FhEEITLET,
$ ./build all sw.sh

.

> BSP [XBFLWLWTINS—2avDHDEILRIEZLUTORY) ThEETLET,
$ ./build sw.sh

@ UTDORIIVTNEZATL Niosll VIR F7EFHUA—RL, TATSLEETLET,

$ ./dl nios.sh

|
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4-2. 7055 LETH
DY TILTAYSLEETTSHE,. Niosll Command Shell IZULTDESIZRRSNhET,

$ ./dl_nios.sh

Using cable "USB-Blaster [USB-@]", device 1, instance 0©x00
Pausing target processor: OK

Initializing CPU cache (if present)

oK

Downloaded 13KB in 0.2s (65.0KB/s)

Verified OK

Starting processor at address ©x000A018C

nios2-terminal: connected to hardware target using JTAG UART on cable
nios2-terminal: "USB-Blaster [USB-0]", device 1, instance ©
nios2-terminal: (Use the IDE stop button or Ctrl-C to terminate)

<< Start Program!! >>
<Debug> On-Chip RAM © Contents Before DMA!!
0000: 00 2D CF 46 29 04 B4 78 D8 68 A7 FF 3F 2B F1 FC

0010: D9 7A 96 @9 2C A5 57 74 64 C4 AF 15 28 A4 E9 57
0020: DB 5E 20 FB 38 A8 4E A6 14 93 25 56 24 44 DF 59

(&)
03D0: A7 8B 4B 4D FF 97 CC 84 30 AB DC 9E 84 AF 3B 11

30 C
O3EQ: 61 C9 8A ED EF 93 A4 CC 1D 2A BD E3 ©A 59 1A 7B
O3F0: B7 82 C7 ©5 FB 1A 90 4F 82 82 CA 99 32 6D B4 69

DMA BnERITMDERETT On-Chip RAM DT —45%
FUTRRUTHRLES (SUF LT—5ET4))

<Debug> On-Chip RAM 1 Contents Before DMA!! 7

0000: 00 00 00 0O 00 00 00 0O 0O 00 00 00 00 00 00 00
0010: 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0020: 00 00 00 0O 00 00 00 00 0O 00 00 00 00 00 00 00

(RAPAEE)

03D0: 00 00 00 0O 00 00 00 0O 0O 00 00 00 00 00 00 00
O3EQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
O3F0: 00 00 00 00 00 00 00 0O 0O 00 00 00 00 00 00 00

DMA ERARTMDERESLE On-ChipRAM DT —5%
SFUTRTRLTHELEY (YOT—5E74)L)

<Debug> DMA Transfer Start!! = I
<Debug> DMA Callback Function called!! DMA Emikzhilla

<Debug> On-Chip RAM @ Contents After DMA!! 7
0000: 00 2D CF 46 29 04 B4 78 D8 68 A7 FF 3F 2B F1 FC

0010: D9 7A 96 @9 2C A5 57 74 64 C4 AF 15 28 A4 E9 57
0020: DB 5E 20 FB 38 A8 4E A6 14 93 25 56 24 44 DF 59

DMA ERERMDERETT On-ChipRAM DT —%5%
BUTRERLCHERLET (S5 LT—H)

(R ARE)
03D0: A7 8B 4B 4D FF 97 CC 84 30 AB DC 9E 84 AF 3B 11
O3E0Q: 61 C9 8A ED EF 93 A4 CC 1D 2A BD E3 ©A 59 1A 7B
O3F0: B7 82 C7 ©5 FB 1A 90 4F 82 82 CA 99 32 6D B4 69

<Debug> On-Chip RAM 1 Contents After DMA!!

0000: 00 2D CF 46 29 04 B4 78 D8 68 A7 FF 3F 2B

0010: D9 7A 96 @9 2C A5 57 74 64 C4 AF 15 28 A4 DMA BRiAfRDERIESE On-Chip RAM DT —%5%
0020: DB SE 20 FB 38 A8 4E A6 14 93 25 56 24 44 B TRRLTHERLES

. B \

- T—AMNERESNTLVD)

03D0: A7 8B 4B 4D FF 97 CC 84 30 AB DC 9E 84 AF
©3EQ: 61 C9 8A ED EF 93 A4 CC 1D 2A BD E3 OA 59
03F0: B7 82 C7 05 FB 1A 90 4F 82 82 CA 99 32 6D DMA Briiglc
<Debug> On-Chip RAM @ and 1 Contents Verify!! i{?ﬁx & BRE%ED On-ChipRAM DT —5%
<Debug> Data Verify OK!! NYI7ALES

(F4-1) > FN7nsd5LnETOY

|
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5. ¥ -Y—Ra—FDERHA

mSGDMA B2 7 ILDY—RAA—R[Z DT TFIZERBALET,

//
// file sample.c

//

// attention

// Copyright (C) 2018 MACNICA, Inc. All Rights Reserved. ¥n

//  This software is |icensed “AS I1S”.

//  Please perform use of this software by a user's own responsibility and expense.
// It cannot guarantee in the maker side about the damage which occurred by the ab—
// ility not to use or use this software, and all damage that occurred secondarily.

/7

/
* EDaT - AFX vy v AXrH DA mSGMA) 2k A EVUREREY > TIL

/
* AVI—F-T7AIL

#include “system. h” COYUTIDIURT L ANIF—T7AI)L (IN—F I T7IER)
#include <stdio. h>
#include <stdlib.h>
#include <string.h>
#include <unistd. h>
#tinclude <sys/alt_cache. h>

#tinclude <sys/alt_irg. h>

// mSGDMA EBri%fREE

#include <altera_msgdma_descriptor_regs. h>
#include <altera_msgdma_csr_regs. h>
#include <altera_msgdma. h>

mSGDMA [Z&BERETHEAT 1V —K-T7A(IL

/

* re-definitions

* X ZDEY T avE “systemh” TEZSN-FHE.

¥ AY—RITPALNTERT S0 BEELLOTT, "system.h" 7 AL TERSNIE

* CHEADBIIARIDEHE “system h” ZBEOLE, TELTHEHENESL, HER)—RIT7A(IILATERT S
/ INVICTHEEZELTWET

#tdefine MSGDMA_NAME (MSGDMA_CSR_NAME)  // mSGDMA DL R %4 CERDIRITHRRIDESHEZFER

#tdefine OCRAMO_BASE (OCRAM_0_BASE) /| AUF9T R0 DR—RF KL R D "system.h" T7AILESED

ttdefine OCRAM1_BASE (OCRAM_1_BASE) /| FoFuT R 1 DA—RF KLR Fo FBELTGEEN

/

*x IHOFHE

ttdefine TRUE -1

#define FALSE DMA #r%E% Async D Sync DELLTITONEIEELET
#tdefine USE_ASYNC_XFER TRUE  // DMA &m% : TRUE = alt_msgdma_standard_descriptor_async_transfer ) Z{&f/H

// FALSE = alt_msgdma_standard_descriptor_sync_transfer ) #{&f
#define XFER_BYTES 1024 // DMA B4+ X (/34 hEifi) © 1KByte

DMA BREDH AR (INARBif[) 2 THRELET

/
*  F0O—/\)LEH

/

volatile int xfer_cmp = FALSE; // Bm%t5e 7754

volatile int xfer_err = FALSE; // $miT5—205%

RDOR—IIHL

|
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/
* JOrIATES
/
void msgdma_cal Iback ( void* context ); // mSGDMA &mE—)L/ Ny & BE%K
void init_ram( unsigned char *p_rd_adrs, unsigned char *p_wr_adrs, int bytes ); // RAM T—42 #1ER1E RS
void dump_ram( unsigned char *p_ram_ adrs, int bytes ); // RAN 7—% - &> JR8%

int verify_ram( unsigned char *p_rd_adrs, unsigned char *p_wr_adrs, int bytes ): // RN T7—% - N1 D7 (B

/
* BEE
/

/

* main BEEL

*/

{
alt_msgdma_dev *p_msgdma; // mSGDMA A R B U AADRA 4
alt_msgdma_standard_descr iptor msgdma_desc; // RZH— K = T4 A9 ) TREEFEA~DRA 5
unsigned char *p_dma_rd; // DMA B5i(T7 FLADIRA 4
unsigned char *p_dma_wr; // DMA B5E%e7 FLADRA 4
int status = 0;
// DMA BT 7 RLADRA >4 FEF+v v L 158 TRA V2 4R/ o . .
p_dma_rd = (unsigned char*) ( OCRAMO_BASE | 0x80000000 ) $TATT On-ChipRAM DT FLR%E
// DVA BEEe7 KLRADRA V4 GEFv v a8 THRA U2 ER)

p_dma wr = (unsigned char%) ( OCRAM1_BASE | 0x80000000 ) : BLES5E On-Chip RAM D7 RLR%EERTE

printf (“<< Start Program!! >¥n”);

//
[/ FFvT R OT—5 EHIE
//

// BmETTA 2 F v 7 RAM (2 DMA Bkt A XD 5 V5 L - T—R &%l
// EmE%kAoF v T RN & VA EtH A X907
init_ram( p_dma_rd, p_dma_wr, XFER_BYTES );

EmETT On-Chip RAM [Z55 LT —4A%#4#L .
BRA5E On-ChipRAM ZHFRAVUTLTHEET

//
// DVA BRERIDA »F v 7 RM T—42 &5 L TRR
//

// mETAUF YT RN T—A2 %5 U TRE
printf ( “¥n<Debug> On-Chip RAM O Contents Before DMA!1¥n”
dump_ram( p_dma_rd, XFER_BYTES )

DMA ErRyEfili

ATt BKU A On-ChipRAM DT —%4%
/] AT T RN TR E S TR lea b b

printf( “¥n<Debug> On-Chip RAM 1 Contents Before DMA!¥n” );

dump_ram( p_dma_wr, XFER_BYTES );

//
// DA BmEDRLT
//

alt_msgdma_open() HAL API BE#{ZIFUHEL T
MSGDMA A2 RBL AANDRA U 2EBELET

// mSGDMA o LR B U AADIRA 2 EEG
p_msgdma = alt_msgdma_open ( MSGDMA_NAME ) ;
if ( p_msgdma = NULL )
{
printf( “Error: Could not open the mSGDMA¥n™ ) ;
return -1;

ROR—DITHEL

|
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#if USE_ASYNC_XFER

{
printf ( “Error: mSGDMA async_transfer Fail[%d]¥n”, status )
return status;
] alt_msgdma_standard_descriptor_async_transfer() HAL API BE#%%
/) BEEET (A—ws) EBL—T #{FEFAL T DMA EnEF{TO5E (. It TRFHIEIYAA/ VRS
while (1) —h\5 msgdma_callback() 3—JLs N IBEEMREEX N, xfer_ cmp 7
{ 5412 TRUE BEYRESNBETRRD T, TNEECCTHEET
// AT THNIIL—TEKITS
if ( xfer_cmp == TRUE )
break;
// mSGDMA EmET S—AMEH ShTULVNWIEIL—T%kIT5
if ( xfer_err)
break;
]
#else

{
printf( “Error: mSGDMA sync_transfer Fail[%d]¥n”, status );
return status;

]

#endif

//

// DMA BR%EDA vF v 7 R T—A2 %5 U THRE

//

// alt_msgdma_irq() Mda—I/L/3v o b mSGONA Emka—)L/\w o BB A Bk

alt_msgdma_register_cal |back ( p_msgdma,
msgdma_cal Iback,
ALTERA_MSGDMA_CSR_GLOBAL_INTERRUPT_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_ERROR_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_FARLY_TERMINATION_MASK,
p_msgdma ) ;

alt_msgdma_register_callback() HAL APl BE%4%
PEUHE LT, msgdma_callback() B#iEZ8kLE 3

// Frwia-IS5via
alt_dcache_flush_all();

alt_msgdma_construct_standard_mm_to_mm_descriptor ()

1) DA 4 R 1) T8 HALAPI BESEFFUHIL T DMA TARYYTHEBRILES

status = alt_msgdma_construct_standard_mm_to_mm_descr iptor ( p_msgdma,
&msgdma_desc,
(alt_u32+%)p_dma_rd,
(alt_u32%) p_dma_wr,
XFER_BYTES,
ALTERA_MSGDMA_DESCRIPTOR_CONTROL_TRANSFER_GOMPLETE_IRQ_MASK ) ;

if( status '=0)

{
printf( “Error: mSGDMA descriptor Fail[%d]¥n”, status );
return status;
] alt_msgdma_standard_descriptor_async_transfer() HAL APl BS%k
EJ/F
// DNA Bni% fiin alt_msgdma_standard_descriptor_sync_transfer() HAL API BE#k
printf ( “¥n<Debug> mSGDMA Transfer Start!!¥n” ); HIFEUH LT DMA EEtAEaalEd

status = alt_msgdma_standard descriptor_async_transfer ( p_msgdma, &msgdma_desc )
if (0 !=status )

status = alt_msgdma_standard descriptor_sync_transfer ( p_msgdma, &msgdma_desc ) ;
if (0 != status )

// g A o F v T R T2 &5 L TRER

: " . .. DMA EREfIC
printf ( “¥n<Debug> On-Chip RAM 0 Contents After DMA!!¥n” ); e C e . o

FUTRRUCHRRLES
/] EmEEAUF v T RN T—2 %5 U TRE
printf ( “¥n<Debug> On—Chip RAM 1 Contents After DMA!!¥n” )
dump_ram( p_dma_wr, XFER_BYTES )

ROR—INITH;RL
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//
// DMA Bk DA > F v 7T RN T—2 %) D74
//
DMA ERiEf&(c
printf( “¥n<Debug> On-Chip RAM 0 and 1 Contents Verify!!¥n” ); BREIT & Bt On-ChipRAM DT —4%
status = verify_ram( p_dma_rd, p_dma wr, XFER _BYTES ); AYTrALET

if (0 != status )

printf( “<Debug> Data Verify Error!1¥n” ); N . o
else T—ANYT7A DIEREFR TR

printf ( “<Debug> Data Verify OK!!¥n” );

return status;

/
*  mSGDMA Bra—)L/ Ny & BA%K
*
*  BlE: I—YERIVTEIRADRA 4
*  RYE: #L
*/ alt_msgdma_irq() E|YiAH/\oFS—mina—)L/\woshb

void msgdma_cal Iback ( void* context )

{

mSGDMA BriEa— )L/ N BT
struct alt_msgdma_dev *p_msgdma = (alt_msgdma_dev*) context;
printf( “<Debug> mSGDMA Cal Iback Function called!!¥n” );

// mSGDMA @ 3> hA—JL - LYVRA & RT—RR - LURE DEEEF
int nCtr| = IORD_ALTERA_MSGDMA_CSR_CONTROL ( p_msgdma—>csr_base ) ;
int nStat = I0RD_ALTERA_MSGDMA_CSR_STATUS ( p_msgdma—>csr_base ) ;

[/ AR MOERESE T LT=hV?
if ( nStat & ALTERA_MSGDMA_CSR_DESCRIPTOR_BUFFER_EMPTY_MASK )
{

// Yes: BR&ESET 735743 TH . . ~
xfer_omp ZLT;GE; i BREMSE TLTULNIE xfer_cmp 75412 TRUE 2tk

]
else
{

/] FNLUNDENYAHEILTS—ET B

xfer_err = TRUE;

printf ( “ mSGDMA_IRQ: stat_reg="%X. ctrl|_reg=%X¥n", nStat, nCtrl ):

/ o : $EEETT On-Chip RAM (2524 LT—AREH(RL.
* R TSR BRiX%E On-ChipRAM ZE¥ 07 A TY
*

* 5|8 #p_rd adrs - % RAM D7 FLR - FRA >4
* *p_wr_adrs — ¥5i%5 R 07 FLX - KA U4
* bytes — Bak/ A hEK

*  RUE: &L

*/

void init_ram( unsigned char *p_rd_adrs, unsigned char *p_wr_adrs, int bytes )
{

int i;

for (i =0; i< bytes; i+)

{
// BmAIt RAM [Z DMA Bmttr A X505 U4 L - T—3 E#fii
p_rd_adrs[i] = randQ ;

]

// Em%% RAM % DMA EntH 4 X907

memset ( p_wr_adrs, 0x00, bytes );

RDR—IIHEL
|
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R T—% - & JBa%

bytes - Brik/\A R (42 T73A +ED

*
*
*  B|#: *p_ram_base - RM OF7 KL X - iRA 4%
*
*x  RUE: £&L

RAM DT—R%&R VTR RS HEHMTT

void dump_ram( unsigned char *p_ram_adrs, int bytes )
{

int i;

unsigned char ucData;

/] Frwia-IIvia
alt_dcache_flush_all();

printf( “¥n0000: “ );
for (i =0; i<bytes; i+)
{
ucData = p_ram_adrs[i];
if(Ci%16=15) & (i <bytes-1))
printf( "%02X ¥n%04X: ”, ucData, i +1);
else
printf( “%02X “, ucData );
}
printf( “¥n” );

RAMN 7—% - A1) 77 1 Ba%K

*p_wr_adrs — Bmk%e R D7 KLR - R4 >4
bytes — #xik/ N1 b3

*

*

*  BI#: #p_rd_adrs - E#ET RAM D7 KLR - R1 4
*

*

* RUE: 0=T3—8L, 1=R)IJ7(-IT5—

*/ AT & EmAED RAM DT—42%
int verify_ram( unsigned char *p_rd adrs, unsigned char *p_wr_adrs, int bytes ) NYJ74(44 HEMTT
{

int i;

int status = 0;

for (i =0; i <bytes; i+)

{ o A 2 iR o °
it (prdadrsli] 1= pur adrs[i] ) T—ANELBIEEX. FOAEY) - FRLRAZRRLET

{

printf( “<Debug> Data Verify Error!! Address = %05d¥n”, (unsigned int)i );
status = -1;
}
}

return status;

&by

[JRk5-1] mSGDMA H2F)LDY—RI—FK sample.c

|
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6. YOZFILNTHEALTLS HALAPI (DERER

ZOYUTILATHERALTLVS mSGDMA [ZB8ET % HALAPI ZLLTFIZERBALE T,

6-1. alt_msgdma_open
[ 6-1] alt_msgdma_open() Bi%k

alt_msgdma_dev* alt_msgdma_open ( const char* name )

HEE MSGDMA AV RABU ZANDIRA L 3%EFLET .

#include <altera_msgdma_descriptor_regs.h>
~NyF—I7L )L #include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

* name - HAL [Z&$%Sf= mSGDMA RUTIZILDBRINDRA A, T=&Z L. Platform Designer M
mSGDMA (&, TMSGDMA_CSR_NAME| #525&Ick>TA—TULET,

51%

msgdma T/ A R AV R RIEEERNDRA3ERLET,

=8
RYfE FIAZDR T o=15E(E null ZRLET,

<Quartus 4> A ;— )L+ T4 LA >Yip¥altera¥altera_msgdma¥top¥HALYsrc¥altera_msgdma.c

Y—Ra—F .
4 <Quartus /> Ak—)L* T4 JLF >Yip¥altera¥altera_msgdma¥top¥HALYinc¥altera_msgdma.h

Embedded Peripherals IP User Guide / 26.8.16. alt_msgdma_open (p.319)
https://www.intel.com/content/dam/altera-wwwy/global/en US/pdfs/literature/ug/ug embedded ip.pdf#page=319

SELX AV

6-2. alt_msgdma_register_callback
[ 6-2] alt_msgdma_register_callback () BI%k

void alt_msgdma_register_callback ( alt_msgdma_dev *dev,
alt_msgdma_callback callback,
alt_u32 control,
void *context );

A—HEBDIL—F % mSGDMA E|YAH/ N\ RS—IZBHEMITET,

=LY INBEINTLDEE, TRTOH />7OvF s mSGDMA Eniklda—/L/\woEERTSE
BEWAAEFNLET . 3=\ IIFERAHH—E R IL—F D—EELTEITSN S8, [Nios
I VI FRFEN R T VI IIZEEHIN TV SHFRINDEIYAA Y —ERIL—FUEHEDH AT
[SHSZEIZHMERELBTNIERYER A

2L, COBSEMTUH T LT, TAVFUTERLED CR FIEERED—HEEERTHIENTEET,

#include <altera_msgdma_descriptor_regs.h>
~NYE—=TJ74 Il #include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

*dev-msgdma AV RABVANDIRAA,

callback - BIYRAAHLANILTEITT HIA—IL/IAVT - L—FUADRAU4A,

control - /o TAVFLT BLUTOVF I JEREESIZH LTI FO—)L- LR 2D MO FIHE Y
OR LTERET BfE,

*context - A—HEFERIVTFARDERA4,

RYfE ®L

<Quartus 4> Ak— )L+ J# JLA >Yip¥altera¥altera_msgdma¥top¥HALYsrc¥altera_msgdma.c

Y—RIa—F .
4 <Quartus /> A—)L* T4 JLF >Yip¥altera¥altera_msgdma¥top¥HALYinc¥altera_msgdma.h

Embedded Peripherals IP User Guide / 26.8.15. alt_msgdma_register_callback (p.318)
https://www.intel.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/ug_embedded ip.pdfttpage=318

SERX AV

|
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6-3. alt_msgdma_construct_standard_mm_to_mm_descriptor

[3 6-3] alt_msgdma_construct_standard_mm_to_mm_descriptor () ES%X

int alt_msgdma_construct_standard_mm_to_mm_descriptor (
alt_msgdma_dev *dev,
alt_msgdma_standard_descriptor *descriptor,
alt_u32 *read_address,
alt_u32 *write_address,
alt_u32 length,
alt_u32 control);

DMA TARY) TH%HREELET

CORHIE. mm_to_mm REUF—K-TARY) TREEET =D)L/ S—BEET.
"alt_msgdma_construct_standard_descriptor" ZFEUHLET,

TRERBIHIE 0 IZRESN, N—FOz7ICE>TEEREINET,

#include <altera_msgdma_descriptor_regs.h>
~NyF—I7L )L #include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

*dev-msgdma A2V RAVAADRAA,

*descriptor - RAF—R T4 RY) THEERANDKRA2 A,

*read_address - BRETTAEDAR—RXFTELAANDRA A,

*write_address - BRIEFAEDAR—RATRELANDRA 4,

length - TARVYT AT EIZERET B/NA M ERET H-DICFRSINET . ANTELRKIEE
"OXffF" T9,

control - A kO—)L*T4—)LK,

BYDZEF "0" ZRLET,
BANEIBDIZEEL -EINVAL Z5BL. N—F T 7 REELYREREZ RO BN RETH LR
HYFET,

<Quartus 4> A ;— )L+ T4 LA >Yip¥altera¥altera_msgdma¥top¥HALYsrc¥altera_msgdma.c

Y—Ra—F R
<Quartus 4> A—JL* T+ JLF >YipYaltera¥altera_msgdma¥top¥HALYinc¥altera_msgdma.h

Embedded Peripherals IP User Guide / 26.8.9. alt_msgdma_construct_standard_mm_to_mm_descriptor (p.312)
https://www.intel.com/content/dam/altera-wwwy/global/en_US/pdfs/literature/ug/ug_embedded ip.pdfttpage=312

SERX AV

|
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6-4. alt_msgdma_standard_descriptor_async_transfer

[Z 6-4] alt_msgdma_standard_descriptor_async_transfer () BS%

int alt_msgdma_standard_descriptor_async_transfer (
alt_msgdma_dev *dev,
alt_msgdma_standard_descriptor *desc );

DMA B FtaLE T,

COBEMETFUHT EEZIZIE, TARPITREEELT *desc ~N/8TA—FRAVAELTETRELHY
F9,

CDEBEIEA L/ S—FEE "alt_msgdma_descriptor_async_transfer" ZIERHL T, —EIZ 1 DORE A —
R TARDITED /o TayF T nEwRRLET

C OV LB ZHRARAF/EEAHD FFO 1\ IT7H(ELMZADE L—FUI1EF<IZ -ENOSPC %
BL, 7V —2avE70v oS FICED LSITHEDEINERET HENTEEY,

TARD) TRETARINYF Y| ZEEZAL O DOBREA 5 SUMEEZ DL -ETIME HNMRENET,
FEICDOWLTIE AL —FBEHE SR S L HEDLET .

ZOHEED mSGDMA OV rO—F(Za— L\ L—F U ERI B EFINTULVDIBA . k(I E|YAH
EREEMTBRIIZESNET

#include <altera_msgdma_descriptor_regs.h>
~NyF—I7L )L #include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

*dev-msgdma AV RABVAANDRAA,
*desc- RAVE—R - TARY) THHEEFEADRA2 43,

BUDZEE "0 FHRLET,

-ENOSPC: FIFO /\w 77— THBZEERLET,

-EPERM : TARI TR BL T DFEEIZKYHFASNENEIEERLET .
-ETIME : B4 L7 Ih%RL, 5 SUBRIZIL—T#REXVyTLET,

<Quartus 4> A ;— )L+ T4 LA >Yip¥altera¥altera_msgdma¥top¥HALYsrc¥altera_msgdma.c

Y—Ra—F R
<Quartus 4> A—JL T+ JLF >YipYaltera¥altera_msgdma¥top¥HALYinc¥altera_msgdma.h

Embedded Peripherals IP User Guide / 26.8.1. alt_msgdma_standard_descriptor_async_transfer (p.304)

SERX AV

https://www.intel.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/ug_embedded ip.pdfttpage=304

|
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6-5. alt_msgdma_standard_descriptor_sync_transfer

[Z 6-5] alt_msgdma_standard_descriptor_sync_transfer () BE%X

int alt_msgdma_standard_descriptor_sync_transfer (
alt_msgdma_dev *dev,
alt_msgdma_standard_descriptor *desc );

COBEETFUETEEICE REUA —R - TARI)TIEHEL, *desc ~DINTA—RRALHELTE
TENBYET,

CDBIBUTAIL/X—FB%K "alt_msgdma_descriptor_sync_transfer" ZFENHL T, —EIZ 1 DOREUH—
R-FA4ROVTAD T Oy et ZBRLES,

COMRUHLOBESET, J—REEIESARA FIFO /AyI7MLaEN b e, L—F U (FBEHTT 5
T=8IZZFEE FIFO /N7 AMERTEEIZHS DN, FzlE 5 SURDAA LT IMIGEETHELET,
ORI TARNNYF o —REEUVSA ORI\ TP NEIZHBRIZ)—RF Y RAB L UVSIFT R
AOWAIZAY U RERITIEEIS—FIEEUNRELIGE. T5—ERLET,
IS—ERTRT—AREHRTHDIET TV — avREEDEETT,

#include <altera_msgdma_descriptor_regs.h>
~NyF—I7L )L #include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

*dev-msgdma A2V RAVAADRAA,
*desc- RAVA—F T4 R THEEEADRA L4,

BPDBEIF "0 BRLET,

IS—DHEEIE. mSGDMA MY RAIATURERITT DI LHFUEIBEHIT—FIEFEHERL., CSR
AT—RRLORATCIS—ICR/RESNTI-EVNEF VI T HIEEHRLET,

-EPERM: TARDT B BATDFHEIZEYHFA SN TUOELMEEERLES,

ETIME: B4 LTFOrERL, 5 SUREBICIL—TE2XFVTILET,

<Quartus 4> Ak—JL* J# JLA >Yip¥altera¥altera_msgdma¥top¥HALYsrc¥altera_msgdma.c

Y—Ra—F .
4 <Quartus /> Ar—)L* T4 JLF >Yip¥altera¥altera_msgdma¥top¥HALYinc¥altera_msgdma.h

Embedded Peripherals IP User Guide / 26.8.4. alt_msgdma_standard_descriptor_sync_transfer (p.307)

SELX AV

https://www.intel.com/content/dam/altera-www/global/en US/pdfs/literature/ug/ug embedded ip.pdft#page=307

KFLHL TOBFF 2 XN DN—FEL B NNk TEPBEDBYFES

ZDhdD mSGDMA [ZESET S1EERIL. Embedded Peripherals IP User Guide % &<f=&LY,
https://www.intel.com/content/dam/altera-www/global/en US/pdfs/literature/ug/ug embedded ip.pdf

|
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