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1. [FLHIZ

Platform Designer [Z[X4Z#ET Avalon® I12C (Master) Core MEFINTHEY. 2D IP a7 Nios® Il [2&B
FHT 2C BEZFTIBENTEET 2O IP O7IE. TIHILETIE Avalon Memory Mapped Interface
(Avalon-MM) FR—FEERL. T—2EEHL R URMETEEET T HIOICEEINFTH. ERET 2%
Avalon Streaming Interface (Avalon-ST) TAH AT HEMNTE, TN Avalon-ST 7R—FZ DMA %> FIFO F&iE
9 HET. Nios Il 1I2KBL I RAEFZEE/DRICHIZ F-HIEARIEE TS , KEMTIE. ZOFEICDONTER
BALTL\ET,

2. BAREH

2-1. xs =23y
AEHTIE, FROY—IL N—2a 0 FRALTOET,
® Intel® Quartus® Prime Standard Edition Version 17.1.0
® Nios Il Software Build Tools (SBT) for Eclipse Version 17.1.0

X171 PSDON—2a 0 TLRBRDTETERET S EIFFTRETY A, —ERDHBELIRIEA AN RS
HEMNHYFET DTIEEIZEL,

2-2. {EEN—ko T
®  Atlas-SoC Kit (DEO-Nano-SoC Kit)
(FPGA: Cyclone® V SE 5CSEMA4U23C6N)

http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=9418&PartNo=4

3-1. HégE

AEHTIL. Avalon 12C (Master) Core (LLF& 12C Master)® Sink Bl Avalon-ST 7R—KZ Modular Scatter-
Gather DMA Core (LA mSGDMA )%, Source | Avalon-ST 7R—KZ On-Chip FIFO Memory Core (LAB§ On-
Chip FIFO)&#&#iLET

%EH. 12C Master [FTEEDBEEETFH>TLNET,

® 12C 1Z#TE—F (100kbs) HLUEEE—R (400kbps) [ZHIIE
® TILF-RRE—ELVIOVT AL YFIHIEG

® 7-bit HELW 10-bit T/NA R -FRLRIZHTIE

T
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3-2. 12C Master D{FELVE

AERETHERATS IP 27, Nios I DEIMEIRIRIZANZ . 12C Master F&U mSGDMA , On-Chip FIFO @ 3
DT, Platform Designer LT Avalon-ST /2 2—Jx—XATHEHBELET,

Platform Designer On-Chip RAM

mSGDMA

Nios® Il

Instruction
Master

Avalon-MM

b Avalon-ST

SDA

12C Master

Ra 160 isa

scl_in

Source

On Chip | Off Chip

On-Chip FIFO

Pull-up HEHRDKAYIZ, Quartus Prime @ Assignment Editor T ”Weak Pull-Up Resistor” % “On” |ZE&5E

3 bb ej’

FHETHARETY
s _‘°. i2c_master_sda Wezk Pull-Up Resistar  On Yes
L4 _% i2c_master_scl Weak Pull-Up Resistor  On Yes

T
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Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

I/0 R—MZHE#E9 HFE0D LEEDEIFRE Verilog-HDL TEREEIL=HITY,

EmoduTe top(
input clock,
input reset_n,
inout i2c_master_sda,
inout i2c_master_scl
%
wire scl_in;
wire sda_in;
wire scl_oe;
wire sda_oe;
assign scl_in = i2c_master_scl;
assign  sda_in = i2c_master_sda;
assign i2c_master_scl = (scl_oe)? 1'b0 1'bz;
assign i2c_master_sda = (sda_oe)? 1'bo 1°bhz;
Epd"?i?ﬂfgkuo ; (clock),
.reset_reset_n (reset_n),
.i2c_master_sda_in (sda_in), // i2c_master.sda_in
.i2c_master_scl_in (scl_in), .scl_in
.i2c_master_sda_oe (sda_oe}, .sda_oe
.i2c_master_scl_oe (scl_oe), .scl_oe
%
endmodule
Platform Designer L= TY,
fddress Map 2 | Interconnect Requirements &8 |
=] = | %] system: soosystem  Path: slave_mem
| Use Connections MName Description Export Clack Base End IRG
H| ~ B ek Glack Saurce
X O clk_in Clock, Input clk exported
E (=l clk_in_reset Reszet hput reset
< clk Clock Cutput clis_0
= —_— clk_reset Reset Output
T B3 nios2_gen2_0 Nios T Processar
v clk Clock Tnput clk_0
- reset Reset Thput [clk]
o (|  data master fivalon Memary Mapped Master [k]
p—————— instruction_master Awalon Memory Mapped Master [ck]
—_— irg Interrupt Receiver [chk] 1RGO IR0 31—
—_— debue reset request  |Reset Output [clk]
debue_mem_slave Arealon Memory Mapped Slave [clk] 0x0002_0000 [0:0002_07F
custom_instruction_m.. [Gustom hetruction Master
I El niosmem On-Chip Memary (RAM or ROM)
sl fwalon Memory Mapped Slave [elk 1] 0>0000_0000 (00001 _f{ff
s2 fwalon Memory Mapped Slave [elk 1] 0>0000_0000 00001 _f{{f
clk1 GClack Input clk_0
reset] Reset Ihput [clk1]
= jtag_vart_0 JTAG UBRT clk_0 0:0002_1000 [0=0002_1007 —2]
=2 B msedma_tx Modular Scatter-Gather DMA
— mm_read Awalon Memory Mapped Master [clock]
clock Clock Input clk_0
resetn Reset Input [clock]
csr Arealon Memory Mapped Slave [clock] 0x:0002_3000 [0:0002_301F
descriptor_slave fwvalon Memory Mapped Slave [clock] 050002 _4000 [0:0002_400¢
osr_irg Interrupt Sender [clack] >_[T]
e st_source #fwalon Streaming Source [clack]
# Bl i%c_0 Altera Avalon 12G (Master)
clock Glock Input clk_0
reset_sink Reset Iput [clock]
interrupt_sender Interrupt Sender [clock] —l
osr Brealon Memory Mapped Slave [clack] 0xx0002_5000 [0:0002_5031
O i2c_serial Conduit 12c_master
e rx_data_source frealon Streaming Source [clock]
transter command_sink | fvalon Streaming Sink [clock]
3 Bl fifo_rx #valon FIFO Memary
clk_in Glack Input clk_0
reset_in Reset Tput [clk_in]
—— in #Avalon Streaming Sink [clk_in]
out Awalon Memory Mapped Slave [clk_in] 00002 _600D 0:0002_E007
in_cer Awalon Memory Mapped Slave [clk_in] 0>x0002_7000 00002 7011
in_irg Interrupt Sender >—@
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4., EE

41, R—R-TASTHDHEE

Nios Il MENMET D Quartus FTODTHREHAEL. Platform Designer T 12CSlave, mSGDMA, On-Chip FIFO %
BMLET ., IMEREEDT=H®D 12 AL—T (. 12C Slave to Avalon-MM Master Bridge Core (LLf% 12C Slave )
ZFERALEY,

4-2. Platform Designer MDi#mE&E
1.  Platform Designer ZBE. FEEDED1—ILFEMLET,
mMSGDMA ( Modular Scatter-Gather DMA )
I12C Master ( Altera® Avalon- 12C (Master) )
On-Chip FIFO (Avalon-FIFO Memory)
F- REHERT % 2 AL—THEMLET
12C Slave (Altera 12C Slave To Avalon MM Master Bridge)

On-Chip RAM ( On-Chip Memory (RAM or ROM) )

2. BMLE=EDa—ILDINSA—2ETEDREIEELFT,

[ mSGDMA ]
. [~ DMA Setti |
DMA Mode : Memory-Mapped to Streaming DA Vo T
) Data Width: L@ ______ N
Data Wldth N 16 I Use pre-determined master address width
Pre-determined master address width: |3-2—

J:Eau% [j: . *%ﬁ‘;—:[:#—é)(:E |J ®$§¥E~ %1%5—“_90)*@%5 [!;::::eﬁn;i(ig:jhread and write master's str’eam\ngliortsv

N N N Descriptar FIFO Depth: m
‘bﬁétﬂtt ’E%fﬁbfﬁﬁmbf(f:éb‘o Response Port |
Maximum Transfer Length: m
Transfer Type: * Full Word Accesses Only
* Aligned Accesses
" Unaliened Accesses
I™ Burst Enable

Maximum Burst Gount: 2 =

™ Force Burst Aliznment Enable

|~ Extended Feature Options
I™ Enable Extended Feature Support
I Stride Addressine Enabile

Maximum Stride Words: 1

I Froerammable Burst Enatle
|' Streaming Options
I” Packet Support Enable

™ Errar Enable
Error Width:

™" Ghannel Enable
Channel Width:

=l
el

|~ Pre-Fetching Options
I Enables Pre-Fetching module

I™ Enable bursting on descriptor read master
Data Width of Descriptor read/write master data path: |'32 =

Maximum Burst Gount on desoriptor read master: [ -]

T
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[ 12C Master ]

Interface for transfer command FIFO and receive data FIFO accesses : Avalon-ST

Depth of FIFO : 4 [ Parameters \
Interface for transfer command Fifo and receive data Fifo aCCESSEJIF\vaInn—ST :||
Depth of Fifo: m l
[ On-Chip FIFO ] I Basic optians
Depth: JE‘ ;I
Allow backpressure : On | Allow backpressure |
Glock setting: Single clock mode =
. H FIFD implementation |Congtrue rom embedded memory blocks =
Create status interface for input : On i oo bRt O i e Bk
~ Status port |
. W Create status interface for input \
Enable IRQ for Status ports ) On Il_ Create status interface for output I
| Enable IRQ for status ports I
Input type : AVALONST_SINK - | |
Lﬁf‘ tpe |AVALONST SINK | 1
Output type : AVALONMM_READ s ! |
output tpe |mvaLoNMM READ =] )
Enable packet data : Off S = = = = =

~ Avalon-MM port settings |
Data width: [ =

RSN BEICHLTEBLCEED o |
Bitz per gymbol
Swmhols per beat: llj_—
Error width: lu—

Channel width: [
{ 12C Slave ] LFEL;Ie_u_acETda_I:l

12C Slave Address : 0x55

[~ Parameters

Byte Addressing mode : 1 12G Slave Address: Toes
Byte Addressine mode: IIE I

Mo, of fddress Stealing bit] 0~ I
Enable Read only mode: Off =

)
Enable Read onIy mode : Off Total byte address width = address width + address stealing bit

fAccessible address space is 256.0 Byte

No. of Address Stealing bit : 0

{ On-Chip RAM ] Tope: [RAM (writable) =] I
¥ Dual-port access

Type : RAM(Writable) st oot cpatin _ !
Read During Wite Mode: [oonT caRe =]

Dual-port access : On Sl ALTO =

Tiehtly Goupled Memory operation require dual port & dual clock sources.

Single clock operation : On

|~ Size
. . I Enable different width for Dual-port 200885 o e e m e
Slave S1 Data width : 8 SR i = b
Total memory size: l|255 bytes
TOtaI memory size : 256 ™ Hinimize memory block ussse (mayimpder fnfey == == == == == 4

|~ Read latency

Slave =1 Latency: { -
Slave 22 Latency: { -

|~ ROM/RAM WMemory Protection |
Rezet Request: IEnabIed LI

|~ EGG Parameter ]
Extend the data width to support ECC bits: ID‘Sah‘EdLI

[* Memory initialization |

[+ Tnitialize memory content
™ Enable non-dsfault initialization file
Type the filename (e2: my ramhex) or select the hex file using the file browser button
User created initialization file: [orehip_mermbex _I

I Enable Partial Recanfiguration Initialization Mode

I Enable h-System Memory Gontent Editor feature
Ihstance 10: MO ME

Memory will be initialized from soc_system_slave_memhex

T
Ver17.1/Rev.1 201848 A 7/18 ALTIMA Company, MACNICA, Inc.



N ALTIMA
A Macnica Dvision Company

3.

Nios® Il — 12C AL—T D;FEAMT Avalon-ST /2 4—J1—X[ZLBBEIE

BED2—IEEHL. AL—T - 7RLRE IRQ BEFRELE T BH. BEITHELTTZRFLA® IRQ
EE BHLGEIIEETHELERETT,

[ mSGDMA ]

AL—T 7KL X /IRQ/ Export

R—pk
Nios Il @704
SLATEY) (Dual-port THLMES s1)

R nios i data_master 0x0002_3000
Nios Il data_master 0x0002_4000
m Nios Il irg 2
m 12C Master transfer_command_sink

[ 12C€ Master ]
R—Fk o

interrupt_sender Nios Il

Nios I data_master 0x0002_5000

eseial R 26 master

AL—7T+7KLX /IRQ/ Export
irg 1

[ on-Chip FIFO ]

_ 12C Master rx_data_source

_ Nios Il data_master 0x0002_6000
_ Nios Il data_master 0x0002_7000
m Nios Il irg 0

AL—T+7KLX /IRQ/ Export

[ 12CSlave ]

avalon_master On-
Chip
RAM

[ on-ChipRAM ]

AL—T-FPKL X /IRQ/ Export

AL—TJ 7KL X /IRQ/ Export

i2c_slave avalon-master 0x0000_0000

Nios I data_master 0x0002_8000

Ver.17.1 /Rev. 1
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4.

= D,Q nios2_gen2_

cle

reset
data_master

— inztruction_master
> irg
———————+ debuge_reset_request

debueg_mem _slave
custam_instruction_m.
E niosmem

sl

[

clk1

reset|

jtag_uart 0
=] D,Q msedma_tx
mm_read

clock

reset n

(==

descriptor_slave

cer_irg
=t_source
B i2e 0

clock

reset_sink

interrupt_sender

cer
i2c_zerial
rz_data_source

& fifo_rx

clis_in

reset_in

in

out

in_csr

in_irg

clock
avalon_master

reset
conduit_end

B slave_mem
sl

52

clkl

reset]

B i2cslave_to_avimm_..

Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

Mios I Processor

Clock Input

Reset Input

Avalon Memory Mapped Master
Avalon Memory Mapped Master
Interrupt Receiver

Reset Output

Avalon Memory Mapped Slave
.. [Gustom Instruction Master
On-Chip Memary (RAM or RO M)
Avalon Memory Mapped Slave
Avalon Memory Mapped Slave
Glock Input

Reset Input

JTAG UART

Modular Scatter-Gather DMA
Avalon Memory Mapped Master
Clack Ihput

Reszet Input

Avalon Memory Mapped Slave
Avalon Memory Mapped Slave
Interrupt Sender

Avalon Streaming Source
Altera fwvalon 120 (Master)
Clack Iput

Reset Input

Interrupt Sender

Avalon Memory Mapped Slave
Gonduit

Avalon Streaming Source

transfer_command_sink |Avalon Streaming Sink.

Avalon FIFO Memory

Glock Input

Rezet Input

Avalon Streaming Sink

Avalon Memory Mapped Slave
Avalon Memory Mapped Slave
Interrupt Sender

Altera 120G Slave To Avalon Mb Master Bridee
Clock Input

fvalon Memory Mapped Mazter
Rezet Input

Conduit

On-Chip Memary (RAM or RO M)
Avalon Memory Mapped Slave
Avalon Memory Mapped Slave
Clock Input

Reset Input.

i2c_master

i2c_slave

clk_0
[ek]
[ek]
[chk]
[clk]
[clk]
[zlk]

[elk1]
[elk1]
clk_0
[chk 11
clk_0

[clack]
cll_o

[zlock]
[clock]
[clock]
[clack]
[clack]

cli_0
[clock]
[clock]
[clack]

[clack]
[clack]

clk_0
[elk_in]
[elk_in]
[k _in]
[elk_in]

clk_0
[zlock]
[clock]

[elk1]
[elk1]
clk_0
[clk1]

IRD 0

0x0002_0000

0x0000_0000
0x0000_0000

0x0002_1000

0x0002_3000
0x0002_4000

0x0002_5000

0x0002_g000
0x0002_7000

& 0:0000_0000
0x0002_g000

TRE 31—

0=0002_07Ff

0=0001_ffff
0001 _ffff

0=0002_1007

—l

0:0002_301F
00002_400f

il

0=0002_503f

0:1002_g007
0:0002_701f

0x0000_00f{
0x0002_g0f{

Platform Designer D Generate HDL Z#3E4TL, To—MFHAELGNEEFREEL TTZELY,

4-3. Quartus Prime D#R&E

1.

by T LRI ED2—)LETROLIITEMLTZELY,

s

5] mnd\ﬂ e 12c_test(

E\su(_s)l/stem soc_inst (
Lclk_clk
.reset_reset_n

.i2c_master_sda_in
.i2c_master_scl_in
.i2c_master_sda_oe
.i2c_master_scl_oe

.i2c_slave,
.i2c_sTlave_conduit_clk_oe
b
endmodule

(FPGA_CLK1_50),
(kev[0]),

(m_sda_in),
(m_scl_in),
(m_sda_oe),
(m_scl_oe),

.i2c_slave_conduit_data_in (s_sda_in}),
.i2c_slave_conduit_clk_in i
i _conduit_data_oe (s_sda_oe),

(s_scl_in),

(s_sc1_oe)

input FPGA_CLK1_50,
input [1:0] keY,
inout i2c_master_sda,
inout c_master_scl
inout i2c_slave_sda,
inout i2c_slave_scl
)i
wire m_sda_in;
wire m_scl_in;
wire m_sda_oe;
wire m_scl_oe;
wire s_sda_in;
wire s_scl_in;
wire s_sda_oe;
wire s_scl_oe;
assign  i2c_master_sda = (m_sda_oe)? 1'h0 : 1'bz;
assign m_sda_in = i2c_master_sda;
assign i2c_master_scl = (m_scl_oe)? 1°b0 : 1'bz;
assign m_scl_in = i2c_master_scl;
assign j2c_slave_sda = (s_sda_oe)? 1'b0 : 1'bz;
assign s_sda_in = i2c_sTave_sda;
assign i2c_slave_scl = (s_scl_oe)? 1'b0 : 1'bz;
assign s_scl_in = i2c_slave_scl;

/ €lock 50MHZ
/ Reset switch

// i2c_master.sda_in

cl_in
.sda_oe
.s5c1_oe

/ i2c_slave.conduit_data_in
.conduit_clk_in
. conduit_data_oe
. conduit_clk_oe

Ver.17.1 /Rev. 1

2018 £ 8 A

9/18

ALTIMA Company, MACNICA, Inc.



) ALT

A Macnica Division Company

Assignment Editor TEVBEZEL TLFEELY,

Nios® Il — 12C AL—T D;EAMT Avalon-ST /2 4—J1—R[ZLBE

| e e o e o 2

Quartus Prime T /N JLLTLIEELY,

taty From To A | Assignment Name Value | Entity
v B FPGA_CLK1_50 Location PIN_V11 Yes
v _ B FPGA_CLK1_50 10 Standard 3.3-V LVTTL Yes i2c_test
v _ = KEV[0] Location PIN_AH17 Yes _
v _ B KEY[0] /O Standard 3.3-VLVTTL Yes i2c_test
v _ B KEY[1] Location PIN_AH16 Yes _
v _ = KEV[1] /O Standard 3.3-VLVTTL Yes i2c_test
v _ ‘@ i2c_master_scl Location PIN_V12 Yes _
4 _ & i2c_master scl Ifo standard 3.3-V LVTTL Yes i2c_test
v _ ‘@ i2c_master_sda Location PIN_AF7 Yes _
v '@ i2c_master_sda 1f0 Standard 3.3-V LVTTL Yes i2c_test
v & i2c_slave_scl Location PIN_W12 Yes _
s ‘@ i2c_slave scl 1fO Standard 3.3-V LVTTL Yes i2c_test
v @ i2c_slave scl Weak Pull-Up Resistor ~ On Yes i2c_test
v & i2c_slave sda Location PIN_AFS Yes _
s ‘@ i2c_slave sda 1O Standard 3.3-V LVTTL Yes i2c_test
4 @ i2c_slave_sda Weak Pull-Up Resistor ~ On Yes i2c_test

<snews> <<news> <snews>
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4-4. Nios Il Software Build Tool (LLBF Nios Il SBT) DimEE

1. FRIZTOD O ERL TS, 7o FL—RE Blank Project AL TLEELY,

Nios Tl Software Examples.

Greate & new epplicstion snd bosrd supper! packace hased on a softwere exsmple tenplote

Toret hardware information

SOFC Information File name: [“om vos 0 e o -— _J
Erlnane s gen2 =

Aoplicstion project
AT i i-s

[V Lse defauit leation

Project lacation: [ J
Project temp
Tevplates Tergiate descrption
’ﬂl_ [Blar Fropct crestes an sty project 1 which you can =30 <]
Board Lisemostics [rour code J
it Birary
octd Furctnality [For dotails. ik Finih o create the project and refer fo toe
}ng?g EE‘E eadme et file in the projct directory.
Hello Freestanare [The BSP o1 this templats s based on the Allea HAL
Hello MieroG/05 peratie sysiem. To vae o BSF bsaed 9
Hello Yoo lcocratin suatem, cick Heat and ekt ha ESP from the BSP
Helle: World Small [propects list.
Memary Test
Memory Test Small [For information about how this software example relates 1
imple Socke! Server [Nios T herdnre desien exarples
Simple Socket Sarver (RGHID reler i the Desien Exanples pace of the N Il
erver cumentation availshle mith your installation at:
Web Server (RGMD [<instaliation,_dirsctory> fnics2sds/dacuments, ndexhtm
=

< Farks Next > || Finish Gancel

2. V=R ID7AIVEFIRITERL . A B EE TEED &S IZEEmkL TSN,

includes

#include
#include
#include
#include
#include
#include

<system.h>
<stdio.h>
<stdlib.h>
<string.h>
<unistd.h>
<sysfalt_irq.h>

#include <sys/alt_cache.h>

#include <altera_avalon_i2c.h>

#include <altera_avalon_fifo.h>

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

5

definitions (define, enum, typedef, etc..)

#define TRUE -1

#define FALSE -]

#define I2C_SLAVE_MEM (SLAVE_MEM_BASE) £/ 12C SlavedARUTPHLA
#define I2C_SLAVE_SIZE (SLAVE_MEM_SIZE_WALUE) /4 12C SlaveAEUHA X
#define I2C_MASTER_NAME (I2C_6_NAME) /1 T2C Master(DT /i A8
#tdefine FIFO _CSR (FIFO_RX_IN_CSR_BASE) /1 on-chip LA L2,
#define FIFO_DATA (FIFO_RX_OUT_BASE) // On-Chip ONAEUP LA

#define FIFO_IRQ CTRL_ID
#define FIFO_IRQ
#define MSGDMA_CSR

(FIFO_RX_IN_CSR_IRQ)
(MSGDMA_TX_CSR_NAME)

(FIFO_RX_IN_CSR_IRQ INTERRUPT_CONTROLLER_ID)
/4 On-Chip

XDIRGES

/4 mSGDMADLA AT H A

/7 on-chip FIFODIRQIFO-3ID

5

variables

volatile

int stop = FALSE; // I2C iBIS{$.E754

/

prete types

void dump(unsigned char *adr, int size); 1 AR

AY—R-O—RNTHEATIEHR
FBEEELTLET, "system.h”
NOBELEZRZFAAIZFERLT
{f2&Ly,
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A

interrupt handler

// On-Chip FIFO EMidaike
static void fifo_callback(void * context)

{
int status;
alt_u32 csr = (alt_u32)context;
alt_irq_context cpu_sr;

[ 2ERRBET -0
cpu_sr = alt_irq_disable_all();

[/ FIFO MAT-SAEZEHET

status = altera_avalon_fifo_read_status(csr, ALTERA_AVALON_FIFO_IENABLE_ALL);

// FULL M ALMOSTFULL #5 I2C iB{EFIEISHETITS

if(status & (ALTERA_AVALON_FIFO_STATUS_AF_MSK | ALTERA_AVALON_FIFO_STATUS_F_MSK))

stop = TRUE;

}

1 ARLHDRUTP

altera_avalon_fifo_clear_event(csr, (alt_u32)status);

/1 RENRBES 2T

alt_irq_enable_all(cpu_sr);
iy

/7 12C Master EINRIBNET
static void i2c_callback(void * context)

{
ALT_AVALON_T2C_DEV_t *i2c_dev = {ALT AVALON T2C_DEV_t *) context;
alt_u32 status;
alt_irq_context cpu_sr;
1 EENRBET LTI
cpu_sr = alt_irq_disable_all();
// I2C MasterDAT—SA%ZHHT
alt_avalon_i2c_int_status_get(i2c_dev, &status);
/1 AF-EAEEN(FARR)
printf("I2C Master Error Interrupt:®X\n", (int)status);
// 120 ENRHETE-0))
alt_avalon_i2c_int_disable(i2c_dev,ALT_AVALON I2C_ISR_ALLINTS_MSK);
/120 ENidaEANP
alt_avalon_i2c_int_clear(i2c_dev,ALT_AVALON T2C_ISR_ALL CLEARABLE_INTS_MSK);
// 12C ENidaEAT T
alt_avalon_i2c_enable(i2c_dev);
/1 EE0RIES 2T
alt_irq_enable_all(cpu_sr);

1

* main function

int main()
int i;

f/ mSGDMA

alt_msgdma_dev *tx_dma;
alt_msgdma_standard_descriptor wr_desc,
int dma_status;

rd_desc;

// I2C Master
ALT_AVALON_I2C_DEV_t *i2c_dev;
ALT_AVALON_I2C_STATUS_CODE i2c_status;

// FIFO
int fifo_status;

ff 12C Slave memory (IFFeyaSREETH L RER)
unsigned char *slv_buff = (unsigned char*)(I2C_SLAVE_MEM | @x30000000);

// I2C Command
I/ TELA axea(Z 4-byte EFEAEH

unsigned char wr_cmd[][2] = {{@x82, @xAA}, // Start , Device Address, W/R=@
{oxe0, oxee}, // ite address
{oxee, exAB}, // Data[8]
{oxee, @xBC}, // Data[1]
{0x08, @xCD}, // Data[2]
{ox01, @xDE}}; // write Data[3], Stop

Jf TELA exen b 4-byte ERadd

unsigned char rd_cmd[][2] = {{0x82, @xAA}, // Start , Device Address, W/R=@
{ex@1, @x@8}, // Read Address, Stop
{0xe2, @xAB}, // Start, Device Address, W/R=1
{@xe0, @x@8}, // Read Data[@]
{exe@, 8x@@}, // Read Data[1]
{oxe0, Bx00}, // Read Data[2]
{0x01, Bx00}}; // Read Data[3], Stop

/4 12C Slave ATk oxrf TOUT (FiRGDFREESINN (IR exfF T Fill)

Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

On-Chip FIFO [ZEFE =T —2DHH 10-wom
(main BEIEXAI®D altera_avalon_fifo_init() BE%%(Z
T ALMOSTFULL DfEZ%E 10 &ERTE)ULIZHES
EEYIAHDEREIN , KNURTHTI—)LEN
F3, A/\URSTIE FULL A ALMOSTFULL @
BT stop ZHIC TRUE ZEREL. main B8
ADII—TE=RISEET, J

I2C Master TIS—MREL-HZEEFICO—ILE
hFET, KEETIE. 12C DEZIEIE mSGDMA
[ZTAhbh, T—REATORAT—2ANERIT
T>TBYFEEADT, I5—DHLETEIVAH
NURSTHRHELET,

TR OTIILE T TS, N
12C DARURIE, T—4 1-byte HT=Y 2-byte Wi
E T, kI byte [Z[X Start/Stop Condition ZH 7
93 bit T—43., FfI byte [TEET—2EHRTEL

\F7- y,

s ™
12C Slave M AE(E OxFF T Fill $5FET,. E=FA

memset(slv_buff, @xFF, I2C_SLAVE_SIZE);

—— J

FENFT—EDBNHYPILLTVET,
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I\ Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

/{ === T2C Master BEEMIEL ===

{/{ I12C Master &7

i2c_dev = alt_avalon_i2c_open(I2C_MASTER_NAME);
if (NULL == i2c_dev)

12C Slave DFEMEEEIYIAH /N
SDEFEITOTLET,
alt_avalon_i2c_enable() M & 1T T.
mSGDMA MoT—4ahEYHEND
BT, 12C aVUREEELET,

printf("Error:I2C Mater Open Fail\n™);
return FALSE;

}
// 12C Master #EAL

alt_avalon_i2c_init(i2c_dev);

/4 I2C Master EiAa) o ESOEFCENAGA

alt_ic_isr_register(i2c_dev->irq_controller_ID, i2c_dev->irq_ID, i2c_callback, i2c_dev, @x@);
alt_avalon_i2c_int_enable(i2c_dewv, ALT AVALON_T2C TSR_ALL CLEARABLE_INTS_MSK);

f{ 12C Master i2&h

i2c_status = alt_awalon_i2c_enable(iz2c_dev);

if (ALT_AVALON_I2C_SUCCESS != i2c_status)

printf("Error:I2C Mater Enable Fail\n");
return FALSE;

n-Chip FIFO BEEMIEAL ===

Chip FIFO M#DEAL (10-word EHEENES AMOSTFULL EINABFELY

fifo_status = altera_avalon fifo_init(FIFO_CSR, (ALTERA AVALON FIFO_IENABLE AF MSK | ALTERA_AVWALON FIFO IENABLE F MSK), 1, 18);
if (ALTERA_AVALON_FIFO_OK |= fifo_status)

rintf("Error:FIFO init Fai n", fifo_status); J . == > = \
e On-Chip FIFO DO#AEEZIYRAFH/NIRSD
TR BEHREITVET,

alt_ic_isr_register(FIFO_IRQ CTRL_ID, FIFO_IRQ, fifo_callback, (void*)FIFO_CSR, @x8);

J

SEOMA REIEQINEA L ===

/1 msl A7

tx _dma = alt msgdma_open(MSGDMA CSR);
if(NULL == tx_dma)

mSGDMA DFIEMEZITLNET,

printf("Error:TX mSGDMA Open Fail\n™);

return FALSE; )

e 2w = wr 2o
SRl R 12C DEZEREIL—TTY ., stop THA
B e LTRUE [ZHBETRYRELLELET,

/f I2C WriteAT«ADIT DGR
dma_status = alt_msgdma_construct_standard_mm_to_st_descriptor(tx_dma, &wr_desc, (alt u32*)wr_cmd, sizeof{wr_cmd),
ALTERA_MSGDM&_DESCRIPTOR_CONTROL_TRANSFER_COMPLETE_IRQ_MASK);

J

if(@ != dma_status)

{ =) —
st TS, e 12C Write X REEIET B1=8. T4X7U\
_.}fﬂ I2C Master (Z4£% Write J72/FDDMA F2Eh 709 " 7'—7)b®§§E& mSGDMA @E@JE

dma_status = alt_msgdma_standard_descriptor_sync_transfer(tx_dma, &wr_desc); ,—
if(@ != dma_status) {T(l\i—;—o

J

printf("Error:DMA async trans Fail[¥d]\n", dma_status);
return FALSE;

1)
[/ 12C ReadT A0 AN

dma_status = alt_msgdma_construct_standard_mm_to_st_descriptor(tx_dma, &rd_desc, (alt_u32*)rd_cmd, sizeof(rd_cmd),
ALTERA_MSGDMA_DESCRIPTOR_CONTROL_TRANSFER_COMPLETE TRQ_MASK);
if(e != dma_status)

‘ B Ao B PR TN, e e I2C Read AV KREEET B8 7—‘—4Z7I)\
ft/ I2C Master [Z4% Read /KD DMA F2&h 709 '%_j)bwﬁit mSGDMA @EE]&

dma_status = alt_msgdma_standard_descriptor_sync_transfer(tx_dma, &rd_desc); —
if(@ != dma_status) 1T(l\$j—o

printf("Error:DMA async traps Fail[¥d]\n", dma_status);
return FALSE;

}

/1 BAHTFELALEEERE
wr_cmd[1][1] = i * @x18; I ERHPRLL

Y,
fite IVURETELCLNET h

W
7EL R ox10 BEfHlzmELTHY., T—
W BHLRIEDEEZHZRELTNET,

/1 EHLTELVARER J
~

wr_emd[2][1] = 1 + 13  BRBT-A
wr_emd[3][1] = i + 2; [} BRBTH

wr_emd[4][1]
wr_cmd[5][1]

i+ 3; /S EAHT -4
i+4; /BT -R[e

]
1
]
1

rd_emd[1][1] = i * &x10; / SELPRELA = 1 * ex1e

// On-Chip FIFO (EINIABT FULL i ALMOSTFULL(18) BB T Read :IV‘JI:’EZ?ZEL'CL‘ij'O

if(stop == TRUE)

{ TRLUR%E 0x10 BfIIZhELTLVET,

break;

} J

stop ZEHAY TRUE l:%ﬂ:bf:»})l/—?"%ﬂi\
+FY,

}

J
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// On-Chip FIFO (L~ %R
int lev = altera_avalon_fifo_read level(FIFO_CSR);
printf("\nRead Count:%d\n", lev);

printf("Read Data:");
/{ On-Chip FIFO Wo7—#%Ead LT AY-ILER
for(i = @;i < lev;i ++)

£
int data;
altera_avalon_read_fifo(FIFO_DATA, FIFO_CSR, &data);
printf("¥esx,", data);

}

printf("\n\n=== 12C Slave Dump ==
// 12C Slave AEUQHT
dump(slv_buff, I2C_SLAVE SIZE);

return TRUE;

Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

On-Chip FIFO 1<% >T1\% word $£HE
LT.FIFO A oaAHLTIVY—ILITH T

LETS
J

I2CSlave *EYDFE L TEHALET,

sub function

 [(xwy-guTROESTE. )

void dump(unsigned char *adr, int size)

int i;
unsigned char ucData;

/1 FeyaIFvia
alt_dcache_flush_all()};

printf("\ngeee: ");
for(i = 8;i < size;i ++)
{
ucbata = adr[i];
if((i % 16 == 15) && (i < size - 1))

{
printf("%@2X \n%@4X: ", ucData, i + 1);
Jelse

printf("¥e2x ", ucData);

}
printf("\n");

3.  Build LTIS—HMEWNEEHEZEL TS,

Ver.17.1/Rev.1 20184 8 A
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5. AL

5-1. BIEDFERR

1.

2.

3.

GPIO-0 @ Pin-1 & Pin-3 . Pin-2 & Pin-4 %2

Aryo0—R 4 —7J )L T, SOF 774 ILEEEAH . Nios Il Z Run SETLEELY,
Nios Il SBT @ Nios Il Console [ZTFEEAH S NIXERIZEMELTLVET,

7| Tasks

Problems

Nios® Il — 12C RAL—T DFERT Avalon-ST /2 2—J1—RIZ&LDEIE

) Conzcle P Nios T Gonsale 52
i2c_test Nios Il Hardware configuration - cable: DE-SoC on localhost [USB-1] device ID: 2 instance ID: 0 name: taguart_0

YU NFTHERL TS,
- _

nooo:
oo10:
noz0:
0080z

=
03
04
05
08
07
08
09
4
08
o
]
53
FF
FF
FF

Read Count:10
Read Data:DECDRGAR,D5040802.060R0408,07060504, 08070805, 08080706. 04030807, 0E0A0B08, 0COBOADS, DDOCORDA,

o
04
05
08
07
08
ik
I
]
i
]
i3
53
FF
FF
53

DE
i
i
07
i
iE
04
I
o
i
e
0F
53
FF
53
53

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

=== 120 Slave Dunp ===

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
i
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

FF

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
i
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

FF

FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

53
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6. H#E

6-1. STEFEIE

® On-Chip FIFO @ Avalon-MM R—Kk(& 32-bit D1=8 4-byte B THOTIERERYET, 4byte K
BWDT—EDFEHLUIZITFENDETT,

® [2CMaster @ Avalon-STSink 7R—IZIX. Start of Packet %2 End of Packet {E5MHYFEFLAD T, FD
FFETIL Start of Packet *° End of Packet EFEH NI HED 21— ILICIEEHRTEEEA LHL. N
HDIES%. Avalon-ST Sink @ 16-bit DEED bit IZEY L THEBEHEATHET. ThoDEDa
—I)VIZHEER T HBEAAIRETT

T
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7. 3EEH

® Embedded Peripherals IP User Guide
https://www.altera.com/content/dam/altera-www/global/en US/pdfs/literature/ug/ug embedded ip.pdf

® A TIL®FPGA DERAFETIA— FPGA by TR—
https://service.macnica.co.jp/library/109705

®  Nios Il Bffr&EH
https://service.macnica.co.jp/library/list?sort%5Blibrary publish at2 d%5D=desc&tag=Nios+II

® Niosll FAQ
https://service.macnica.co.jp/support/fag/list?sort%5Bfag publish at2 d%5D=desc&tag=Nios+l|

T
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